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P R El F A C E, 

THE President and Council of the Royal Society were 
informed by a letter from the Secretary of the Admiralty 
dated 4th December 18'74, that it was their Lordships' 
intention t o  despatch an expedition, in the spring of 1875, 
to endeavour to  reach the North Polo, and to explore the 
coast of Greenland and adjacent lands ; and were invited 
to offer any suggestions which " might appear to them de- 
" sirable in regard to wrying  out the scientific conduot 
'' of the voyage." 

This letter was referred to a Committee consisting of the 
President and Officers, Prof. J. C. Adams, Dr. Carpenter, 
Capt. Evans, Mr. J. Evans, Mr. F. Galton, Dr. Giinther, 
Prof Rsmsay, Sir H. Rawlinson, and Mr. Scott, with 
power to add to  their number. The Committee decided 
that it was desirable to prepam (1) a Manual of Scientific 
Results already obtained in Arctic Expeditions, (2) Instruc- 
tions for future observations, 

To prepare the instructions, the Committee divided tho 
branches of science which were to  be represented ainong 
several sub-committees, consisting partly of its own mem- 
bers, partly of other scientific persons who were specially 
conversant with the respective branches. It has been 
thought best that the several portions into which the in- 
structions are divided should appear with tho names of 
those by whom they were individually drawn up in the first 
instance, and who, after consultation with their colleagues, 
are held responsible for their final form. 

In a fow instances it will be found that the same subject 
has been mentioned by more than one of those concerned in 
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the preparation of the in.qtructions. I n  such m e a  it baa 
been thought best not to incorporate the instructions relating 
to  the same subject, but to  leave them under the names of 
those who drew them up ; pelrtly to maintain the principle 
of individual responsibility, partly because the observers 
would more readily enter into the spirit of the instructions 
if the different points of view from which the same subject 
waa regarded were separately presented to their minds. 

The preparation of the Manual of Scientific Results 
was entrusted to the care of Prof. Rupert Jones, F.R.S., as 
Editor in chief, who also undertook himself to compile the 
part relating to Zoology, Botany, Geology, and Mineralogy. 
The Committee appointed Prof. W. 0. Adams, F.R.S., Sub- 
editor, to m i s t  Prof. Rupert Jones by compiling the part 
relating to Physice. The Manual will be found at the end 
of the Inetructions. 
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PART I.-PHYSICAL OBSERVATIONS. 

1,-ASTRONOMY. 

1. ASTRONOMICAL DATA (Eclipses of the Sun +nd 
Occultstions.) By J. R. HIND, F.R.S. 

ECLIPSE of the SUN, 1876, March 25. 
I n  longitude 60° West and latitude 824 this eclipse commences 

March 25 at 4” 12.1” local mean t,ime, 139’ from the Sun’s 
north point-towards the west, and onds at 6h 8“. Magnitude of 
eclipse, 0.67. 

For any position not far from the above, the longitudo of which 
is A (taken negatively) and geocentric latitude 1, the Greenwich 
time t, of commoncement of the eclipse, may be found from the 
following formuls :- 

c o s  u=1*11253- 0.195951 .sinl+ [9*95510] .cos~.cos(h+36° 19’4’) 

and applying the longitude exprossod in timo to t, thus found, 
the local mean time of first contact is obtained. The quantities 
within square brackets aro logarithms. 

The distance of the point of oontnct on the Sun’s limb from hie 
north point reckoning towaTds the w e s t = ~ + 2 9 ~  45’. 

’ t=8” 3m 501-\9;57030] .sin?+ [3*52333] .sinZ 
-[3‘76690] . C O S l .  COE(h-15O0 2 -09 ,  

ECLIPSE of the SUN, 18’77, August 8. 
I n  longitude 60°West, and latitude 8 2 O ,  this eclipso commencoB 

August 8 at 12’ 17.3” local moan time, 160 from the Sun’s 
north point towards tho west, and ends at  13” 21“. Magni- 
tude of eclipse, 0.21. 

For any position not far from tho above, the Greenwich time t 
of commencement will be found &om the formula: :- 

~ u = 2 ~ 5 2 1 5 1 - [ 0 ~ 2 2 1 2 0 ]  sinI+ [9’93713].coel.cos (?~+289~47*1’)  

The distance of the point of contact on the Sun’s limb from 
his north point reckoning towards the west = 0-2l0 96’. 

Note.-The north point is here to be distinguished from the 
Sun% upper point or vertex. 
As an example of the application of tho abovo formulm of 

reduction of time of commencement, the calculation may be mRde 
for the position assumed in tho original calculation upon which 
the equations are founded, viz., longiffide 60’ or 4h West, and 
latitude (geographical) 82”. To reduce the geographical to tho 
geocentric latitude ( , a correction is to be applied which may 

‘‘ Nautical Almanacs between the years 1834 and 1854 ; ” with 
argument 82O, this correction is 3 * 1’ to be subtracted from the 

1-17” 22m 57’- [8’49064 sin tv- 8’809481 s h  1 
-~8.73617f.COR~.Co8 (A-26O 24’9’). 

be taken from the .12 eble at p. 57 of “Appendices to various. 

geographical latitude, and hence k81° 56‘9’. , ..( 
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In  the cme of the eclipse of 1876, March 25, the computation 
is then as follows :- 

Constant -0.19595 Constant +9*95510 A - & 6.0 
sin f + 9.99570 cos1 +9*14633 Constant + 36 19'4 

-0.49165 . cosA +9'96181 A - 23 40'6 
NO. -1'55472 + 9'06324 

Constant +1*11253 
No. +0.11561 

+ 1'22820 A - 60 0 '0  
-1.55472 Constent -150 2.0 

COSW -0'32652 B -210 2.0 
or log. COSO) -9'51391 

w +109"3i5' 
Constant -3'57030 Constant + 3.52933 Constant -3'76690 

sin w + 9'97552 sin I + 9.99570 cos f + 9- 14633 
COBB -9.93738 - 3' 54582 + 3*51903 -___ - + 2' 85061 
No. -t 708.9' 

NO. -3514'2' No. +3303*9' 

0 ,  

w =IO9 4 
Constant = 29 45 

Anglo from N. Point) 
et Brat o o n w .  

+ 3303'9 
+ 4012.8 
+ 498'6 

or + 8 19 

-- 
- 3514'2 - 
E. Y. 8. 

Constant 8 3 50 
8 12 9 

Subtracthng. 4 0 0 
Local time of commencement 4 11 9 

which agrees with the direct calculation. 

OCCULTATIONS. 
The list appended includes those stars of the Nautical Almanac 

catalogue, which may possibly be occulted in 8 2 O  of north Inti- 
tude ; but  in order to ascertain with certainty whether any star 
is occulted, and the circumstances of tho occultation, supposing 
the position of the point where the observation is to be mado 
approximately known, the formula given at p. 134 of Appendices, 
Bic., cited above, may be employed. An oxample of tho applica- 
tion of these formula: for Greenwich is given at p. 145 ; but to 
further illustrato the method of computation, tho occultation of 
the planet Mars 1876, January 3 1, is here calculated for longi- 
tude 4h West, latitudo 820. 

The following are the circumstancerr for this position of the 
principal occultations visible in 1876 and 1877. 

ImmmIon. Emersion. 
n. Y. H. Y. 

Mars - 1876,Jan. 80-31 23 36 e"s 0 28 8s"S 
Venus - ,, Oct. 13 4 4 12 4 40 294 

,) 1877, Jan. 2 9 62 70 10 46 240 

,: ,, Feb. 26 8 10 95 8 57 214 

Regalue ), Dec. 6 1 57 60 2 47 a62 

9 ,, Jan. 29 21 22 141 21 36 169 

The above are local mean times, and tho angles from N. poiut 

Nautical Almanac Ofice, 
1876, February 10. 

are reckoned as usual in the .Nautical Almanac. 
J. R. HIND. 
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OCCULTATIONS of Stm8 to the 5th mngiiitud~ inclusive that .niay be 
Visible in or near 82' N. Lat. and 60' W: ,Long. 

Dste. 

1875. 
Sept 21 
Oct. 16 

16 
18 

NOV. 12 
12 
15 
20 

Dec. 10 
10 
12 
15 
17 

1876. 
Jan 6 

6 
9 

11 
Feb. 2 

5 
0 

Mar. 1 
1 
1 
a 
6 

Oot. 6 
6 
6 

, 6  
8 

13 
13 

Nov. 2 
2 
2 
2 
4 
6 
9 

Star's Name. 

136Tauri - 
rietia - 2 irietia - 

136Tauri - 
C, Arietis - 
I Arietia - 
136 Tauri - 
x Leonie - 
t ' Arietia - 
I* Arietis - 
136Tauri - 
x Leonis - 
C Arietis - 

Arietis - 
136 Tauri - 
y cancri - 
C Arietis - 
136Tah - 
y cancri - 
28 Tauri - 
27 Tauri - 
y Cancri - 
17 Tauri - 
28 Tauri - 
1 Tauri - 
27 Tauri - 
136 Tauri - 
p Leonie - 
17 Tauri - 
23 Tauri - 
1 Tauri - 
27 T a d  - 
136Tauri - 
K Geminor. 
p Leonia - 

7 cancri - 

6 AI'ietiB - 
186TsUri - 

C b O I I h  - 

h. m. 8. 1876. 
11 32 37 Nov. 9 
6 34 23 1 29 
9 4 301 30 

17 48 23 30 
17 7 151 30 
19 34 13, Dec. 1 
2 36 23' 3 

12 21 59 6 
4 33 a9 6 
7 1 47' 

13 42 23, 
3 29 121 27 

19 83 5 27 
29 

14 31 24 31 
17 4 27 1877.. 
1 1 58' Jan. 2 

i 
14 36 32 23 
21 42 55 28 
10 16 10 23 
1 20 48 23 
3 11 8 23 

16 6 30 23 
17 15 12 23 
16 46 45 25 

6 7 22 Feb. 19 
6 42 48) 20 
7 10 40 20 
7 51 21 20 
7 25 48 20 
1 4 9  1 22 

15 7 58 23 
13 44 18 26 
14 18 47 Mar. 18 
14 45 54 19 
16 25 29 19 
13 45 13 19 
7 7 4 3  19 
7 37 32 21 

8tar's Name. 

c h o n k  - 
17 Tauri - 
23 Tauri - 
w Tauri - 
27 Tauri - 
136Tauri - 
K Geminor. 
a Leonis - 
p Leonie - 
17 Tauri - 
23 Tauri - 
7 Tauri - 
27 Tauri - 
.136 Tauri - 
K Geminor. 

a Leonis - 
e .  Arietis - 
17 Tauri - 
19 Tauri - 
20 Tauri - 
23 Tauri - 
t) Tauri - 
27 Tauri - 
136Tauri - 
K Geminor. 
a Lconis - 

Arietis - 
17 Tauri - 
19 Tauri - 
20 !Cauri - 
t) Tauri - 
136 Tauri - 
K Geminor. 
a Leonis - 
e Arietis - 
1 7  Tauri - 
19 Tauri - 
20 Tauri - 
1 Tauri - 
136 T a d  - 

OCCULTATION 8 1876, JANUAEY 31. 
Long. 4h W. Lat. N. 8% 6 0" 

Correotion -3 7 
I81  56 53 

- 

a 

5 
4 
6 
3 
4 
5 

- 

4 3 

4 4 

4 'I 

4 
5 
3 
4 

S"r 

5 
5 
5 
3 
4 
5 

4 
5 
5 
3 

4 
5 
5 
3 
5 
- 

~~ 

Local Mean 
Timeof d 
in R. A. of 
(I and*. 

h.. m. 8 .  
21 9 42 
23 46 26 
0 20 22 
047  4 
1 2 6  1 

22 39 49 
1444 4 
2 8 2 1  

13 27 33 
10 49 5 
11 23 23 
11 50 93 
12 29 45 

1 6 4 2  

10 34 11 
1 26 14 

20 35 39 
20 43 17 
20 68 28 
21 11 6 
21 39 1 
22 19 41 
110 52 41 
12 41 18 

8 7 2 4  
8 4 9  , I  
3 66 53 
4 12 32 
4 64 21 
6 49 38 

23 2 3 3  
8 50 24 

13 3s 48 
9 I9 26 
9 27 28 
9 4 3  8 , 

10 25 15 
12 10 36 

9 45 sa 

a i  27 30 
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n. x. 8. M. 8. 
time 1 51'2 

Miu8R.A. - 0 39 25.8 
L o c d n i d d t i m e a t  16 40 14.8 

If. M. * 8. 4 arc 27' 48 * 0" 
~raenrriohnoon .I 

- 7  59 11'0 - 7 59 11'0 
T + 4  2 D a's ~ e c .  +: 1'3 

+ 39.8 6*'sDec. + 4  10 13'3 - 3 66 81.2 D-6 + 1  3 37.5 
h - 59' 7'8' D, +14  56'8 

P 57' 23'0') +3*53694 + 3'53694 + 3'53694 
$I(*) +9'99430 cos h +9.71019 sin h -9.93366 

+ 3.53124 +3*24713 -3'47060 
cos 6 +9'99885 sin 6 f8.86166 sin 6 +8*86166 

f +3*53009 + 2 -  10879 -2'33226 
-- 

I +56 29.2 
+ 17.9 
+56 11.3 .. ._ - 

D-6 +63 37.5 
x + 7 26'2 
u -11 10'5 

COB 6 + 9'99885 
-2'82525 

P sin h -8'47060 
m0)  + 9.14493 

-2'61553 
-6 52'6 
-4 16'1 
-2.40841 

$dl1 +9'14493 $IW +8*56409 
+ 1'25372 -0.89635 
-- 

15 39'8 
57 17.7 

P 8,53694 
const. 9.43677 

Ar 2.91971 

D, + I 4  56'8 
+15 4 .7  

+ 3'22220 
cos 6 + 9'99885 

+ 3 '22 105 { +27 43"6 
P cosh +3'24713 

+ 8.56409 

+26 38'9 
+ 3'  20382 

x +2'64953 
tan 6 -9.76888 S -29 51.2 
COB 8 +9'98817 I +29 30'1 

w +a.71136 
cofi[-(S+1)] +9'99999 - ( S + r ) + . O  21'1 

n +2*71135 
2.9737 1 9' - 

COB w + 9.73764 Q) + 5 6  52'1 C 0 8 0  +9'73764 ' 

c + 9 . 2 6 5 8 9  IZ -56 81'0 C +3'26589 
b + 5 7  13'2 sinb +9*92467 

-3.18708 +3*19056 
-- a h a  -9.92119 

' t i  -0 25.6"' t n  T i m 3  

x, t2 .95650 
cot I + 0.24732 
C O B 1  +9*93969 w +2*71136 

3.55690 
16.20735 
+3*00353 

4 2  4 2  
3 36.4 4 27.9 

Imm. Jan. 30d 23 36.4 (Loc.MeanT.) Em.Jan.31d 0 27.9 
Long. 4 O ' O W  4 0.ow - 

( - I )  -29'5 ( ~ 1 ) .  -29.5 
o +58'9 w + 5 6 . 9  

-86.4 + 27'4 

Note.-In this particular example, T (4" 2"J ~ 8 6  taken from a previous 
calculation, but it may be obtained with a d c i e n t  de ec of approximation, 
by the method deeoribed at p. 129 of Appendices to thesautical Almanac, 

If the anglee from the Sun's vertex are required, the parahctic angles 
muat be computed and applied to the above. 

I _ ,  I 8 

. *  . 
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2. SUUGESTIONS for OBSERVATIONS of the Tn>m to  be made 
by the NORTH POLE EXPEDITION, by the REV. SAMUEL 
HAUGHTON, M.D., F.R.S. 

I . - S ~ Y  o s ~ m r c  !I’m& OBSERVATIONS ~ L B E D Y  MADE. 

The tidal wave en&& the &tic Polar Basin by three &tinct 
channels :- 

1. By Behring‘s Strait. 
2. By Davis’ Strait. 
3. By the Greenland Sea and Barentz Sea. 

As to the first two of these tidal waves, I can offer some useful 
observations, but I know little of the third wave, beyond the fact, 
recorded by Captain Markham, that the tide wave No. 2, entering 
Smith Soundand Kennedy Channel, meets at  Cape Fruzer (Grinnell 
Land), Lat. 80’ N. with a tidal wave coming from the north, 
which I believe to be the wave No. 3, which has travelled round 
the north coast of Greenland, thus proving it to be an island. 

1. Behiing Strait Tidal Wave. 
Observations on this tidal wave have been made at- 

1. Port Clarence - - Captain Moore. 
2. Point Barrow - - Captain kochfort Maguire. 
8. Walker Bay - - Captain Collinson. 
4. Cambridge Bay - Captain Collinson. 

All these observations lead to the result that this tidal wave ie 
a simple lunar semi-diurnal tide, without any complication of 
solar or of diurnal tide, which eeem, from some unknown cause, 
unable to enter the Arctic Basin through Beking‘s Strait, although 
the diurnal tide is well devoloped in many par& of the North 
Pacific Ocean. This tide has been traced eastwards as far as 
Victoria Strait, where it meets the Davis’ Strait tide No. 2, enter- 
ing Victoria Strait, from the north, through Bellot Strait and 
Franklin Strait. 

[The Franklin expedition perished at the meeting of these two 
tides, which forms a line of still water and immoveirble pack ice. 
I n  fact the 6‘ Erebus ” and “ Terror,” having become beset in 
September 1846, were abandoned in A p d  1848, having moved 
only 15 miles during the 18 months.] 

It is extremely probable that tho B a r i n g  Strait tidal wave 
enters Banks’ or Maolure Strait and passes as far eadtward as the 
Bay of Mercy, where Maclure’s Expedition was abandoned, in 
1863, afbr two years ineffectual attempts to enter Melville Sound 

, from the West. I am persuaded that this failure was due to the 
meeting of the Bohring Strait and Davis’ Strait tidal waves at 
the western outlet from Melville Sound. Unfortunately his  im- 
portant fact cannot be determined with certainty in consequence 
of the apparent loss of the tidal observations. made by Maclure in 
the Bay of Mercy in 1861-52-53; and by Kellett in Bridport 
Inlet in 1852-53. If these tidal observations could be discovered 
they would throw much light on the theory of the tidal motion of 
this part of t,he American Arctic Archipelago. 
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2. Davis’ Strait Tidal Wave. 
T h k  tidal wave L much better known than that of Behring 

Strait. Observations upon it  have been made a t  
1. Fredericksdal - Missionary Asboe. 
2. Godthwb - - Dr. Rink. 
3. Holstsinborg - Director Elberg. 
4. Prdven - - Assistant Bolbrm. 
5. Frederickshaab - - 
6. Port Leopold - Sir James Ross. 
7. Bellot Strait - Sir Leopold McClintock. 
8. Beechey Island - “ Resolute ” and ‘6 Assistance”, 

’ “North Star.” 
9. Griffith Island - ‘’ Resolute ” and “ Assistance.” 

10. Refuge Cove - Sir E. Belcher. 
11. Northumberland Sir E. Belcher. 

Sound. 
“his tidal wave, in passing Cape Farewell has s lmi-tidal 

interval of 6 h  229 which is increased (Inglefield) to l l h  0“ at 
Upomarik, and to llb 50” a t  Van Rannselaer Harbour (Kane). 
The diurnal element is well developed along t h e  Greenland coast. 
On reaching the head of Bath’s Bay, the tidal wave moves north- 
ward through Smith’s Sound, and (according to Captain Mark- 
ham) meets another tide at  Cape Frazer.* The tidal wave flows 
also through Lancaster Sound to the westward to Port Leopold, 
where it divides into three branches, through- 

a. Barrow Strait (westward). 
I. Wellington Channel, Queen’s Channel, and Penny Strait 

c. Prince Regent Inlet (southward). 
The progress of the tidal waves may be thus estimated by the 

(northward). 

luni-tidal intervale :- 
H. M. 

Griffith Island (Admiralty Tide Tables) - 0 15 

Be, of Mercy, not given (Admiralty Time 
4ables). 

(The range ia given at  2 ft. in the 
Bay of Mercy, and at  4 ft. at  Deals 
Island ; this circumstance, and the pre- 
sumed dissculty of Axing the time of 
high water is in favour of the tide at 
Mercy Bay being the Behring Strait 
tide.) 

(a) .  Port Leopold - - . - I 1 4 4  

Dealy Island ( 9’ ) - 1 48 

(I). Port Leopold - - 1 1 4 4 .  
Penn Strait - - - - 0 la - - - 11 44 

- - 11 48 
(c.) Port Eeopld - 

Rellot Strait - 

* kipkin Markham’s remarks chow that the diurnal element is well d e  
VelOPed in the tidd wave south of Cape Frazer. 
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All these tidal waves are complex, and consist of four well 
marked waves. 

1. Lunar mmidiurnal. 
2. Solar semidiurnal. 
3. Lunar diurnal. 
4. Solar diurnal. .I 

This tidd wave oannot, therefore, for a moment be confounded 
with the Behring Strait wave, which is a simple lunar semi- 
diurnal wave. 

Tho western branch moves (a I believe) ncross Melville Sound, 
and meets the Behring Strait tidal wave in Maclure Strait. The 
northern branch proceeds regularly through Penny Strait to 
lat. 76’) showing no -sign of meeting an opposiug tido although it 
would probably meet the Behring Strait tide somewhere about 
80”. The southern branch, aa I have proved meeta the Pacific tide 
at the north entrance of Victoria Channel, where the Franklin . 
expedition was abandoned. If the statement of the meeting of 
two tidd waves in Kennedy Channel be c o n h e d ,  it will diminish 
the chaqce of reaahing the h’orth Pole by that route, even though 
the northern tidal wave be not the Behring Strait wave which is 
hi hly improbable. It is not at all unlikely that the Behring Strait tidal wave may 
meet the united Atlantic waves to the iiorth of Greenland, and at 
this side of the Pole ; in which case it is probable that sledgee 
will do more work than ships. 

As it may be of use to determine quickly the character of the 
tibl wave, I now give R method of doing So. 

II.-METHOD OF DETERKININNO QUICKLY THE EXISTENCE OF A 
DIURNAL TIDE, 

Hourly observations of the height of the tide made for 48 
successive houm, will determine accurately the diuriial tide for 
every hour of the middle 24 hours. I+ AI, $, &, be three 
heights of tide separated from each other by intervals ( J f  12 h o w ,  
then the diurnal tide, a t  the period corresponding to the middle 
observation 

- 

is given by the formula :- 
h--2 lrs+R* (1.) 

4 
D= 

The time selected for making the 48 hours observations should 
be when the Moon’s declination is great (either north or south) 
because the diurnal tide vanishes with the declination of the Moon 
or Sun respectively. The expression for the. diurnal tide is of the 
form,- 

D=M sin 2p cos ( m ) + ~  sin 20 COB (s) (2.1 

o=Sun’s declination. 
m = h  angle that goes through all ita changes in 

lunar dav. 

solar day. 

Where p=Moon’s declination. 

angle that goes through all ita changes in a 
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At the time of equinox u=O, and hence the 48-hour observation, 
if made at  this time, and also when p=O, would show the non- 
existence of a diurnal tide, although there might be really a large 
one. The form of equation (2.) shows the reason for directing the 
observations to be made when the Moods declination is great. 

As a rule the diurnal tide is of coneiderable amount both 1-r 
and solar, in all the branches of the Davis' Strait tidal wave; and 
in eome ernes. the solar diurnal tide is actually greater than the 
lunar diurnal tide. 

IU.-GENERAL RULES FOR TIDAL OB~EBVATIOI~S. 
Much valuable time has becn often misspent on tidal observe- 

tiom of little value, and great disappointment felt a t  the small 
results produced by most laborious and carefully conducted 
observations ; wheress at  other stations, a simple month's obser- 
vations properly made have given results of great value, although 
the observations themselves did not cost * one-tenth p a d  of the 
labour of other observations which gave but little result. 

I offer the following suggestions for tidal observations made for 
a lengthened period. 

1. Hourly observations of height should be made for one month 
at  the times of solstice and equinox. 

2. At the intervening periods, in order to mve the labour of 
the observers as much as possible, it is recommended (instead of 
noting the time and height of high and low water each 'day) that 
the height of the tide should be registered every four hours 
of mean solar time. This would correspond wit1 the times of 
striking bells, which would ensure punctuality and accuracy a8 to 
the time of observation, and the observation itself could be made 
in one minute. .I should prefer observations made everyfmr 
hours, for this reason among others, that the diurnal and semi- 
diurnal tides could be at  once fieparat&, and' discussed indepen- 
dently of each other. 

3. The times of observation must be carefully kept to, but 
whether the exact hours, or a fixed number of minutes after the 
exact hours, may be decided according to the convenience of the 
observers. 

4. Remark carefully that the times -of observation must be ac- 
cording to mean solar time, not according to apparent solar time. 

3. PENDULUM OBBERVATIONS. By PROF. STOKEB, M.A., 
Sec. R.S. 

It must be remembered that pendulum observations are af little 
value unless very accurately made. , 

. me pendulum stution will of course be adjncent to the ship'a 
winter quarters. It must ifpossille be on land, chiefly bectlueer 
the cldck'emb at  the time of observation m u t  be determined by 
transits, nu& we have no guarantee that ice covering the sea, how- 



ever apparently firm, may not be subject to smnll motions in 
azimuth, which would vitiate the transits. 

Clear weather should be chosen for the observations, that 
trmwita may be observed. 

The observers nro assumed to be already acquainted with the 
mode of making pendulum observations, and therefore i t  will only 
bo necessary to mention some precautions. 

It is recommended that great care be taken as to tho mode of 
illuminating the bright patch on the clock-pendulum. Sir George 
Airy found a gold-leaf surface of an oblique section of a cylinder 
projecting from the bob towards the observer to be best. The 
light is then to be lateral, and m y  be distant. 
As even an astronomical clock cannot be trusted to go for 

short intervals of time with a rate equal to ite mean rate for 
24 hours, i t  is desirable to take a s&ea of consecutive swings 
extending over 24 hours, which would have the further advantage 
that tho mean temperature of the pendulum would more accurately 
correspond to the mean indication of the thermometers. The 
time chosen for commencement should be about the middle of the 
time most favournble for transits. As a ewing may be expected 
to last about .four hours, and it is sufficient to observe two or three 
coincidences nt the beginning and end of each swing, the observer 
would hsve time enough to take transits and to rest in the intervals 
between observing coincidences. The observer must remember, 
however, that he is responsible for the number of coincidences 
that have taken place, and therefore he mould do well to  a k e  at 
first, or in proliminary trials, ono or two intarmediate coincidences, 
merely as counters not intended for reduction, and not l ave  off 
thie praatice till he has convinced himself that i t  may be safely 
dispensed with. 

I n  observing coincidences tho observer must,. of' course, regitlter 
both tho diqparcmce and the reappeamnce of the m k .  But 
as it is somowhnt perplexing to observe and register four events 
which succeed ono another at intervals of a few seconds, namely, 
the two disappearances (those of the right and loft edges of tho 
mark) nnd the two reappearances, the observer (unless he can 
thoroughly depend upon himrjelf to record the four eventa without 
confusion) is advised to be careful in the ad.iustment of the mark 
and diaphragm, so as to secure the two disappeurances or the 
two reappearances taking plnco on consecutivo seconds even when 
the pendulum is winging in the smdost arc that will be observed 
with, in which case it will, of course, suffice to observe one 
disappearance and one reappearance for a c t  coincidence. 

The barometer and the thermometers hung near the pendulum 
should be read at the beginning and end of each swing. Should 
there be much variation of temperature, the thermometers should 
also be read at  noted times once or oftenor during the swing. It 
is to be remembered that what me want to know is, not the exnct 
temperature at the moment of coincidence, but the mean tempem- 
ture during the swing, 

In one of tho swings, or, if more convenient, in a preliminary or 
subeequent special swing taken for this sole object, and in which 

30122. b 
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coincidences need not be attended to, the arc should be c.arefu!Y 
observed five or six times distributed over the swing, or, which 
would probably be found more accurate, the clock times should be 
noted when the arc attains definite values, beg+ing with an arc 
slightly neater than the gratest  used for coincidences, and g o W  
on till it is reduced to about one-third of ite initid value. The 
barometer and thermometer should be rend at  the same time. 
The object of t h b  is to determine the law of decrease of the arc, 
and thereby render it possible, in the subsequent reduction of the 
observations for time, to correct for the arc without assuming that 
it decreases strictly in geometric progression. 

The geographical position, latitude especially, of the pondulm 
station must be found, and the height above the sea level. The 
geQlogical character of the formation on which the pendulum 
observatory is built should be stated. Should it be found irnprafb- 
cabl? to erect the observatory on land, it  may I>e built on tho Ices 
promded there be no sensible change of level of the ice, and 
no motion of any kind, the alteration of which is not extremely 
gradual, and provided dso, that means can be employed for check- 
ing the clock’s rate by astronomical observations. Should the 
pendulum be swung on ice, the depth of the sea at the place must 
be messured. 

Twenty-four hours’ observation with each pendulum Would 
give an excellent reault, provided the weather permit of a trust- 
worthy determination of the C1OCk)S rate. The &SS on which the 
two Pendulums. we swung need not be consecutive. 

4. On the DETEOTION of METEORIC (COSWCAL) DUST in the 
By PROF. H. E. ROSCOE, SITOW of ARCTIC REGIONS. 

F.R.S. 

It has been shown by Nordenskiold* that pure snow conected. in 
the northern regions far dietant &om any Boupce of dust, C O ~ ~ I ~ R  
s d  black particles left behind when c l a n  snolv is melted. These 
black particles consist mainly of iron, but contain distinct quan- 
tities of cobalt, thus proving their non-tenestrial character. It 
would be very interesting to confirm these observations. ?f the 
widespread depositions of fine cosmical dust by a repetlhon. of 
the process adopted by Nordenskiold, which consisted in collecting 
ZL large quantity of apparently pure snow, and allowing the mme 
to melt, plncing it, for this purpose on a clean sheet, spread 
out, and arranged so that the water should drain amy, leaving 
the black parlicles on the sheet. These should then be carefey 
collected, when the greater part of the snow was melted, by phclng 
the remaining snow in a bottle or glass, and d o w h g  it to melt 
~mpletely,  when the black particles will sink to the bottom and 
the water c&n be poured off. Or the black particles c8n 

- 
* poggendolgs Annden, 161, p. 164. 
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be brushed off the sheet by means of a feather w soon as all 
the snow has melted. They must then be carefully preserved in 
a tube or stoppered bottle and brought homo for analysis. 

The same observer noticed that the black magnetic pmicles 
were frequently seen in the ‘( flrn ” or granular old snow above 
which several layers of recent snow had accumulated ; it would 
therefore be well to look outfor the black grains below the snow. 

11.-TERRESTRIAL MAGNETISM. - 
1. MEMORANDUM on DETERMINATION O f  ELEMENTS and US8 O f  

M~GNETICAZ INSTRUMENTS, by PROFESSOR J. C. ADAMS, 
M.A, F.R.s., ma C ~ S T ~ ~ N  EVANS, c.B., F.R.S. 

The, determination anpwhere in the Arctic regions of the 
elements, by means of which tho earth’s magnetic force is usually 
expressed (Declination, Inclination and Intensity) will be valu- 
able:-if made within the limits of former voyages, by affording 
the m a n s  of determining tho approximate amount of the secular 
changes by comparison with earlier observations ;--if made beyond 
the limits of former explorations, by materially adding to our 
knowledge of the distribution of the magnetic form over the earth’s 
surface, md thereby contributing towards the perfection of the 
theory of Terrestrid magnetism. 

The multiplication of the observations to be made in the Arctic 
Expedition being so much dependent on circumstances and 
climate, no definite suggestions can be offered on this head ; it 
may, however, be borne in mind that tho several elements above 
mentioned must be considered as possessing on equal importance, 
and that the valuo of each new station is proportional to its 
distance from those where observations have already been made. 

The Article on Terrestrial Magnetism in the Admiralty Manual 
of Scientific Enquiry, by Sir Edward Sabine, K.C.B., with its 
appendices on the use of tho principal instruments furnished to 

‘ the Expedition, will be found an excellent guide for obxrvers, 
and should be carefully consulted. In lieu of the maps therein 
referred to, provisional maps of the Magnotic Elements suitable 
to the requirements of the Expedition aro appended to .this memo- 
randum.* 

The instrumonts furnished comprhe- 
1. Portable unifilar magnetometers (in duplicate) for detormin- 

ing the absolute horizontal intensity at a fixed station. 
2. Barrow’a Circles (in duplicate) for determining the inclination. 

These circles are further provided with additional needles for tho 

* Magnotical instructions (in dupllcato) for tho u8o of portable instrnmonts 
adapted for magnoticnl snrvep nnd portable obrorvatorice, &c. by Lieut. 
C. J. B. Riddell, R.A., F.R.S., 1844, nre nleo furnished, 

l a  



purpose of determining the total force by Dr. Lloyd’s method, 
which is independent of any changes in the magnetic momenta 
of the needles employed. It should be observed that the poles of 
the additional needles so furnished are never to l e  reversed or 
disturbed.* 

3. Azimuth compasses (in duplicate), fitted with Admiralty 
Standard circle, special needles, and levelling foot screws, for 
determining the absolute declination. The declination as determined 
by this instrument at a fixed station is to be considered as the zero 
to which the observations made with tho differenlial declinometer 
(mentioned in the following paragraph) are to be referred. 

4. Portable declination magnetometer, for differential observa- 
tions only at a fixed station. 

6. Mr. Fox’s apparatus for observing the inclination and forco 
(in triplicate) for use in sledge or travelling purties. [This instru- 

~ ment is generally known as Fox’s Circle]. 
6. Three-inch prismatic compasses (nine in number) for observ- 

ing the declination (variation of the cornpass), to be used by sledge 
or travelling parties. 

At winter quarters, and in an observatory established at a 
distance from the ship, so a8 to be free from tho disturbance of her 
iron, it is aasumed that the declinntion magnetometer will bo firmly 
secured on its pedestal; and pedestals or stands arranged for the 
reception of the unifilar magnetometer and Barrow’s circle, at 
suitable distances apart, to avoid inter-disturbance among the 
magnets of the wverd instruments. Tho necessary observations 
should, if possible, then be made gs follows :- 

It may be expedient frequently to determine the absoluta declina- 
tion with the azimuth compass specially furnished for the purpose 
before Winter. darkness sets in, so that a reliable zero may be 
obtained for the differential observation6 of declination. From 
6 to 9 a.m., and from 4 to 6 p.m., will probably be found the best 
times for observing, on the wsumption that the declination is then 
at or near the m a n  daily value. 

The line of detorsion of the declination mngnotometor should 
be carefully adjusted nt  the outset. 

The inclination by Barrow’s circle, and also the total (relative) 
force by means of Lloyd’s needles to be observed once a week. 
Occasionally, it  is desirable that the observations with Lloyd‘s 
needles should be repeated several times in the day, in order to 
find the approximate amount of the diurnal changes. 

The absolute horizontal intensity to be determined once a month, 
avoiding days of unusual disturbance as denoted by the declination 
mngnetometer. A t  the same time, or nearly so, observntions 
should be made with Lloyd’s needles employed as deflectors at  
different distances, in order to obtain absolute resu1ta.t 

* See Admiralty Manual, Appendix 2 B., p. 105. 
t See Lloyd’e Treatbe on Magnetism, Art. 97, p. 99. 
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Following the course pursued at Point Barrow, in H.M.S. Plover 
in 18524, and at Port Kennedy in the Fox, Sir Leopold 
McClintock 1868-9. i t  is anticipated that hourly observations 
of the declination can be continuously made, and if so, the obser- 
vations should be made at the comqeucement' of each hour local 
mean time. 

On all occasions of marked disturbance of the magnet and 
ospecially during the occurrence of an aurora, extrnordinary obser- 
vations should be made. If the changes are rapid and irregular, 
instend of recording the observations tit stated intervals of time, 
observe the extreme readings of the scale and the times at which 
the magnet commences its return movement towards an opposite 
extreme,so%j to determine the extent and duration of the move- 
ments in opposito directions. 

A t  stations where tlie stay of the ship is only of a fow days 
duration, the same observations for the absolute declination, in- 
clination, and intensity, should be macle, omitting the differential 
observations of dcclinntion. 

OGscrvatiolas to l e  mpde l g  Sledge or Travelling Pwties.  
The apparatus devised by Mr. R. W. Fox, F.R.S., for observing 

inclination and force [Fox's circle] proved of tluch great value under 
exceptional conditions in thc Antarctic Maggetic Survey, performed 
in 1I.M. fihip Erebus and Terror (1840-3) under Sir Jumes Ross, 
that it has bcen deemed oxpedicnt to furnish i t  to the present 
Arctic Expedition. Tho instrument from its construction, will, i t  
is considered, be found invaluable to travelling parties as i t  can 
be carried safely (and manipulatcd) under circumstances which 
would be f a d  to more delicate instruments. 

Preparatory to travelling parties sotting out  from winter quarters 
(or from 8 fixed station when absoluto doterminations have been 
made) comparative obscrvntions for inclination and force, should 
be mndo with the Fox circles which accompany thcm, nnd the 
samo repented on return. 

The comparativc observations for inclination nrc requisite to 
determine the index errors of the Fox needles as they are not 
Teversille. Tho observations made with the deflectors and tho 
weights tlhould be sufficiently extended to embrace the circum- 
statices of all possible observations whilst truvelling, so as to 
ensure tliiit no travolling observation be lost for want of comparn- 
tivo obscrvntions. Experience will soon determine when trnvelling 
the cxtent to which deflectors and weights may be convenicntly 
Wed. 

The small prismatic compasses furnidied for the use of travelling 
parties are oxclusivcly intended for observing the declination (or 
vuriutioii of the compnsu). On nccount of thc ltwgo changes in 
decliniitioii, consequent on n sniall cliunge of geogrq)hicnl position 
in the regions of high latitudes which will be explored, these 
obsnrvntions wiU, us n mattor of necessity, be frequently required.* 

* At the magnetic polo, tho horizontal fnice vanishes nnd coneeqnently 
tho direction of the magnetic meridian ie iudeterminatc. At the geogruphical 
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Reference to the maps of the magnetic elements accompanying 
this memorandum will show that these changes ?f declination do 
not arise from magnetical muses, as the direction of the needle 
with reference to the north magnetic pole remains the same and 
the inclination and force valpes remain comparatively unaltered. 
These compasses should be preserved with care, to ensure accuracy 
in the observations, and in aid thereof, small extra travelling com- 
passes (fitted so as to be corrected for the declination if necessary), 
are furnished to perform the rougher work of the steering compags 
for sledge parties or travellers. 

The several constants, index and temperature corrections of 
the various instruments have been determined at IQw and the 
Admiralty compass observatofics, and will be furnished to the 
Expedition. 

111.-METEOROLOGY. 

1. METEOROLOGICAL INSTRUCTIONS. By ROBERT H. SCOTT, 
F.R.R., Director of t h e  Meteorological Office. 

ThL meteorologic~l observations to be made during tho Arctic 
Expedition will, in the main, be similar to those made on any 
voyage, and accordingly the instructions for the management of‘ 
the instruments and for taking the readings will in great measure 
be identical with those furnished to observers at sea under ordi- 
nary circumstances. The latest -copy of these instructions ia con- 
tained iu the Report of tho Conference on Maritime Meteorology 
in 1874, of which copies are furnished to the Expedition. 

There are, however, certain points which require special notice, 
and particularly so as it is hoped that for a considerable period 
of time observations will be taken regularly at fixed stations or even 
on shore. 

Hours of Observation.-In Sir J. C. Ross’s expedition to the 
Antarctic regions the observations were taken hourly, but the 
expedition was always at sea, so that the number of available 
observers was never reduced by sledging expeditions, &c. 

It is certain that observations will be taken as frequently as 
practicable on the present occasion, but it must be remernbcred 
that b a l l  cases quality of observutions is of much greater impor- 
tance thuw quantity, so that if it be impossible to give correct 

polo, the direction of the magnetic meridian is determinate, but that of tilo 
geographical meridian is indeterminate, every different meridian, ab defined 
by its longitude from Greenwich, having its corresponding variation of the 
compass. At all points near the geographical pole the statement of the 
variation of the compass should be aceompanied by a statement of the longi- 
tude of the meridian to which the variation is referred. 
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hourly observations, two-hourly, or in default of these four-hourly 
readings may be registered. They should always be at equidistant 
intervals of time.. 

barometers and aneroid& 
sledge-expeditions and for determination of heights. 

for the regular observations. 
tlome place where 
tempex'ntpre. 

Tho aneroids m 
which might seriously affect their aktion. Wheneves opportunity 
offers, especially before and after their employment on atiy ser- 
vice, e. g., an exploring expedition, the aneroids used should 
be most carefully compared with the mercurial barometers, giving 
tho temperatures at each comparison, and the results of such Com- 
parisons most carefully noted in the log. 

It may, perhaps, not be out of place to remark that the omission 
to make such entries in the logs of comparison of barometers, &c., 
and of the distinguifihing mnrks and numbers on the instruments 
actually used, &c., will most seriously depreciate the scienti5c value 
of tho rcgistors though otherwise most carefully kept. 

TempeTature.-The thermometers ehould be suspended in some 
position where they will show tho true temperature of the open 
air, and will be affected as little as possible by tho warmth of the 
ship. For this reason, while the Expedition is in winter 
quarters, they should if possible be placed in an obsewatory st 
Rome distance from the ship. 

Two thermometer screens are supplied for these observations, 
besides tho ordinary small screen6 for use on board ship. They 
should be erected on paste, SO that the bottom of the ~creen Bhodd 
be at a level of 4 %t above the surface of the snow ; but, of 
course, experience wlfl done show whether a height of 4 feet above 
tho snow is sufficient. 

T ~ O  Bcpeens arc furnished with dome at the bnck as wen &e in 
fV&, so as to allow of the reaeption of several thermometers, 

If m y  rime is depositcd on tp instrumenls it should be care- 
fully removed some time (if feasible about hdf  an hour), before the 
observation. 

The maximum and minimum thermometers should be placed in 
the Ncreen and read regularly at tho latest observing hour in the 
ovoning, if not at midnight. 

I n  addition other thermometers, both ordinary and regiihxing, 
are supplied for various experiments. 
AS regards the pocket thermometers, it will be found a very 

mood plan, in order to ascertain speedily the true temperature of 
air, to pass u strong string 'through the hole at  the top of the 

mounting and swing the thermometer round the head for about 
half a minute. 

The logs supphed are ruled for two-hourly observations. 
Barometms.-The barometers supplied are of two kinds, marine 

The latter are supplied for use on 

The mercurial barometers are the only barometers to be used 
They should be suspended in 

which may thus be placed back to back. 
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By this method, even in full sunshine, a very close approxima- 
tion to the true temperature of the air may be made. 

BadiatimL.-The radiation thermometers should be placed in the 
clips sent with them, and attached to an upright post at  the 
height of 4 feet above the ground. Alongside of the black bulb 
thermometer in vacuo should be placed II bright bulb thermometer 
also in vacuo, which should be read at  the =me time, SO as to 
obtain a measure of the radiation by the. difference between the 
simultaneous readings of the two instruments. 

It will further be interesting to erect a black board, say 2 
feet square, at a level of 4 &et from the ground, and to place 
a black bulb in vacuo a few inches above this board, which will 
thus intercept all heat radiated from the ground. 

For terrestrial radiation, a board about 2 feet square should 
be placed upon the ground, its upper surface being fully exposed 
to the sky. A slight groove in the board should mark the plrico 
where the bulb of the thermometer, a minimum thermometer, 
Rhould be placed. 

HygrornetTy.-Two hair hygrometerri are supplied, which 
should he erected in thc thermometer screen. They should be 
read at the same hour as the ordinary instruments. 

The principle of these instruments is as follows, the hygrome- 
trical condition of the air is given by the clongation or coutraction 
of a hair, according as thc air is moist or dry. 

They bear two scales on the same arc. 
The lower scale (Saussure's) divided into q u a l  parts 0-100 
vea the so-called scale of absolute humidity ranging from per- f ect drynesb to saturation. The upper scale, divided into unequal 

parts, 0-100 gives the relative humidity in per-centages. The 
up er scale is that which is alone to be used. 

h e  following is the mode of setting the instrument; inasmuch 
aa it  easily gets out of adjustment in carriage, the following rules . 
are to be observed : On a day of heavy rain or thick fog, when the 
air is perfectly saturated with moisture, the'screw at the top is to 
be turned gently until the index comes to stand at 1 0 0  on thc 
scale. I f  perfect saturation does not occur, tho index should be 
brought by tuining the screw to the point on the scale which gives 
the per-centage of relative humidity shown by careful observation 
of the wet and dry bulb hygrometer. 

The instrument is to be suspended ut some little distance, say 
4 inches, in front of the upright to which i t  is attached. When 
the instrument has been originally set to be correct at 100 or at any 
definite degree of relative humidity, its indications should bc 
carefully checked for a few days, and the position of the index 
corrected by means of the screw, when it will soon attain the 
requkit.4 degree of consistency in its behavjour. 

The regulations for observing the instrument, tw in force at  tho 
Russian stations, where hair hygrometers are generally i n  use in 
winter, are as follows :'Whenever the temperature is above 32", 
the hygrometrical observations entemd in the register, are to be 
recorded by meam of the wet and dry bulb hygrometer exclusively, 
and the degree of humidity given in the Tublev (Glnisller's 5th 
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Ett ion)  for each observation is to be compared with the reading 
of the hair hygrometer taken at  the same time which should be 
entered in the Remarks" spsce. The mean of these observations 
for a few weeks when the temperature is above 32" is to be taken, 
and thereby the correction for the readings of the hair hygro- 
meter, from time to time, is to be ascertained. . 

The following is an instance :- 

Mean degree of Humidity by Wet Mean Reading of Huir 
and Dry Bulb Hygrometer. Hygrometer. 

73. 77. 
correction' tb 111l.~reSaingS%P tff&%hah."h~gri5m&m' 'ie-wbfingly - 4. 

Every poesible opportunity must be taken at first to determine 
these corrections for the hair hygrometer, inasmuch as it  is not 
to be expected that during the severe weather many such oppor- 
tunities will 0 ~ ~ 1 ' .  Whenever the Hair Hygrometer isreadjusted, 
a noto to that effect should be inserted in the register. I t  will be 
men from the above that the object of reading the two different 
cla~sea of iustruments above 320, is to determine a correction for 
the hair hygrometer while the wet and dry bulb themometer is 
acting properly. For readings below 32"' the hair hygrometer 
may be supposed to be a more trustworthy inetrument than tho 
wet and dry bulb hygrometer, but both instruments should be read 
together, and their indications entered in the iEgister, as thereby 
very valuable experiende of the comparative utility of the two 
instruments in the Arctic regions may be gained. 
In addition a pair of mercurial thermometers are to be mounted a8 

a dry and wet bulb hygrometer. The greatest car0 will be requisite 
to ensure that these observations are correct when the tempera- 
ture is below 32". Inismuch as it is to be expected that for a 
long period the moisture on the wet bulb will be frozen, it will be 
necessary to flee that th? muslin covering of tho bulb is always 
provided with a. very thin coating of ice. This is eeecected by 
moistening it with pure n'ater at  least once a day, and not less 
t b  half an hour before an observation. The moisture on the 
bulb will freeze at once, and the film of ice 80 formed will 
in most cases last for 24 hours, inasmuch as at the very low 
temperatures which will probab1y prevail the evaporation from ice 
is very slight. 

Cme should be taken that the IVavl. employed is alWRY8 freeh 
water ; no addition of spirit or of salt, order to lower its freezing 
p,oint, is on any account to be admitted. 

In  w e  of sever0 cold setting in, Le., of temperatures below 
-20° F., it will be b F l  to take in the mercurial thermometers and 
make rill the observations with spirit thermometers, but i t  should 
wver he forgotten that apirit thermometers are very deceptive, 
unless great care is. taken to keep them in order. They should 
not bo used if the spirit c o h n n  be broken in any part by bubbles 
or shortened by condensation Of spirit at  the top of' the tube. 

@&d.-In addition to the ordinary observations of tho estimaterl 
direction and force of the wind, an electrical medometer ie 
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supplied, which should be erected on a high pole, or on the mash 
head when the ship is in winter quarters. The description of this 
hatrument and ita management and registration will be supplied 
with it. 

Two small anemometers are also supplied ; these must be read 
at least once daily. 

CCouds.-The directions for observing clouds are contained 
in the ordinary Instructions for Observers at Sea, but there are 
certain observations ofmuch interost which may be made on clouds 
aa indicating the motion of upper currents in the atmosphere. 

It is therefore of importance that, whenever possible, the direc- 
tion and apparent rate of motion of the different strata of clouds 
should be recorded, whether these agree with the wind at the 
surfwo of the earth or not. 

There is especial interest in the question of tho motion of tho 
upper clouds near the region of greatest cold, aa it is believed by 
mosb meteorologists that these upper currents flow towards tho 
distriats of great cold, where the air descends to the surface of the 
earth. 

Hydrometeors or Weather Observations.-These should be ro- 
corded as directed in the “Instructions in the Use of Meteorological 
Instruments,” of which copies are supplied to the Expedition. 
Aa regards the Aurora, Prof. Stokes has furnkhed certain notes 

which &re appended to these instructions. The greatest care 
should be taken to noto and regiater the moat striking particulars 
aa to its appearance and modifications, especially as to its manifes- 
tations in any guarler as regards the existence of open water, &., 
in that direktion. The subjoct of magnetic observations or of 
spectroscopic examination of tho Aurora does not Sal1 within the 
scope of meteorological observations. 

As regards Halos, Parhelia, and Paraselentq &c., tho variety in 
those appearances is 60 great that no definite rules can be laid 
down for observing them. The phenomena observed should be 
carefully sketched, and wherever possible messuremente should bo 
taken by sextant. 

I n  conclusion, the attention of the observers should bo specially 
directed.to tho fact that inany of the storms which pnss ovor the 
extreme north of Europe are connected with areas of barometrical 
depression which follow tracks lying within tho Arctic Circle ; they 
have been traced almost wherever the whaling and sealing ships 
have advanced between Spitzbergen and Greenland, and there is 
r w o n  to believe that they will be observed at  the head of Smith 
Sound also. 

I t  will therefore be a matter of the greatest interest to notice 
whether or not these areas of barometrical depression appear’ to 
be formed near the spot where the Expedition is in wintor 
quarters. ’ 

At dl times of sudden barometrical o&ations the obser?ations 
should be made as frequently as possible, aa by this means it may 
be rendered5ossible to ascertain whdthsr tho centre of the disturb- 
ance hss passed north or south of the ship. 
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A copy of Capt. Hoffmeyer's weather charts is supplied, and it 
will be evident fiom an inspection of these charta of what im- 
portance accurate observations in high latitudes will be for the 
8ubsequen.t study of the weather of Europe during the period 
embraced by the stay of the Expedition in the Arctic seas. 

2;'NoTE ON AURORAL OBSERVATIONS. By PROF. STOKES, 
S e i  R.S. 

- -  - 
e The hquency of the Aurora in k c t i o  regions affonls peouliar 
facilitiea for the' study bf'the. geherrtl"*&attip&i."bf t&& pmend- 
menon, as in C ~ S Q  the observer thinks he has perceived any 
law, he will probably soon and repeatedly have opportunities of 
confronting it with observation. The following points are worthy 
of attention. 

Streamcrs.-h is well known that, at  least 89 n d e ,  the 
streamers are parallel to the dipping-needle, as is' inferred from the 
observation that they form arcs of great circles passing through 
the magnetic zenith. It has been stated, however, that they have 
sometimes been seen curved. Should anything of this kind be 
noticed, the observer ought to nota the circumstances most care- 
fully. He should notice particularly whether it is one and the 
same streamer that is curved,,or whether the curvature is apparent 
only, and arises fiom the circumstance that a number of short, 
straight streamers start from baaes so arranged that the luminoaity 
&I) a whole presonta the form of B curved band. 

Have the streamers any lateral motion, and if EO, is it from 
ri ht  to left or left to right,' or sometimes one ana sbmetimes tho 
ot%er, according to the 'quarter of the heavons in which the 
stroamor is se?n,. or other circumstances ? Again, if there be 
lateral motion, 18 It that the individual streamers niovo sideways, 
or that fresh streamers arise to ono sido of the former, or partly 
the one and p d y  the' other 1 Do streamera, or docs fiome por- 
tion of a system of streamers, appear to have any uniform relation 
to clou&, as if. they fiprang from them P Can stara.be men h e -  
diatoly under the base of streamers ? Do streamers appear to huve 
any definite relation to mountains ? Are they ever seen between 
the obsorvcr tsnd a mounbin, 80 afl to appear to be projechd 
on it ? This or any other indication Of a low origin ought to 110 
moat carefully described. 

When streamers form a corona, the charactor of it should be 
dwmibed. 

Auroral a T o k e s . - h  arches always perpendicular to the 
magnetic meridian? If incomplote, do they grow laterally, 
&IXI if so, in what manner, and towards which side? Do thoy 
always move from north (magnetic) to south, and if so, is it 
by a southerly motion of the individual streamers, or by neiv 
stramem springing up to the south of the old ones ? What ( 1 , ~  
estimation, or by reference to known stnrs) may be the breadth of 
the arch in different positions in its progress ? Do nrches appear 
to be nothing but congeries of streamers, or to have an indepen- 

. 
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dent existence ? What relation, if any, have they to clouds ; and 
if related, to what kind of clouds are they related ? 
Pulsations.-Do pulsations travel in any invariable direction ? 

What time do they take to get from one part of the heavens to 
another ? Are they running sheets of continuous light, or fixed 
patches which become luminous, or more luminous, in rapid suc- 
cession ; and if patches, do these appear to be foreshortened 
streamers P Are the same patches luminous in successive pulsa: 
tions? 
Soun& (?)-As some have suspected the Aurora to be accom- 

panied by sound, the observer’s attention should be directed to 
this question when an Aurora is seen during a calm. If sound be 
~uspected, the observer should endewour by changing his posi- 
tion, brushing off Rpicules of ice from the neighbourhood of his 
ears, his whiskers, &e., to ascertain whether it can be referred to 
the action of such wind ils there is on some part of his dress or 
persou. If it should clearly appear thG it is not referable to tho 
wind,, then the circumstances of its occurrence, its character, its 
relation (if any) to bursts of light, should be most carefully 
noted. 

These questions are proposed merely to lead the observer to 
direct his attention to various features of the phenomenon. 
Answers are not demanded, except in such cases as definite 
answers can be given ; and the observer should keep his attention 
alive to observe and regard any other festuree which may nppear 
to  be of intercst. I t  is desirable that drawings should be made of 
remarkable displays. 

Observations with Sir William Thornson’s electrometer would 
be v e v  interesting in connexion with the Aurora, especially a 
comparison of the readings before, during, and after a pasmge of 
the Aurora across the zenith. 

1V.-ATMOSPHERIC ELECTRICITY. 

1; INSTRUCTIONS for the OBSERVATION of ATMOSPHEHIC 
By PROFESSOR SIR WILLIAM TUOMSON, ELECTRICITY. 

LL.D., F.R.S. 

The instrtiment to be used is the portable clectrometcr dcscribctl 
in Sir Wm. Thornson’s reprint of ‘‘ Papers on Elcctrostatics ant1 
Magnetism,” $ 4  368-378.* Full directions for keeping the instru- 
ment in order, preparing it for use, and using i t  to make observa- 
tions of atmospheric electricity, arc to be found in sections 372- 
376 ; these are summarizetl in the following short practicul 
rules :- 

I. The instrument having been received from the maker with 
tbe inner surfuce of the glngs, and all the mctnllic surfaces within, 

* A copy of this book has been sent by the author for the use of the officer 
or officers to whom the observntions of ntmospheric electricity are committed, 



clean and free from dust or fibres, and the pumice dry. To pre- 
pare it for use : 

(1.) Remove from thc top the cover carrying the pumice. 
Drop upon the pumice a small quantity of the prepared sulphuric 
acid supplied with the instrument, distributing it as well as may 
be over the 'whole surface of the stone. There ought not to be 
BO much acid as to show almost any visible appearunce of moisture 
when once it has soaked into the pumice. Replace the cover 
without delay, and screw it firmly in ita proper position, and 
then leave tho instrument for half an hour or an hour, or any 
longer time thab ma be convenient to allow the inper surface of 
the glaea to be well $rid througE%he*drging- effect .of tho abidu- 
lated pumice on the air within. 

(2.) Turn the micrometer screw till the roading is 2,000. 
(There are 100 divisions on the circle which turns with the SCIW 
on the top outside, and the numbers on the vertical scale inside 
show full turns of the screw. Thus each division on tbe vertical 
scale inside corresponds to 100 divisions on the circle ; and 20 
on the vertical scale is read " 2@00.") * Introduce the charging rod 
and give a chargo of negative electricity by means of the small 
electrophorus which accompanies the instrument. When enough 
has been given to bring the hair a little below the middle of the 
space between the black doto, give no more charge ; but remove 
the charging rod and close the aperture immediately. If now the 
hair is still seen a little below the middle of the spec0 between the 
black dots, turn the acrew head in such a direction a8 to raise the 
attracting disc, and so diminish the attraction till the hair is exactly 
midway betwean the dots. Watch the instrument for a few minutes, 
and if the hair is seen to rise, as it generally will (because of the 
electricity which has been given, spreading over the inner surface 
of tho glass), turn the micrometer scrcw in tho direction to lower 
the attracting plate, so as to keep the hair midway between tho 
dots. 

(3.) The insulation will generally improve for several hours, and 
sometimes for several days, after the instrument is first charged. 
The instrument m y  he considered to be -in a satisfactory state if 
the earth rending does not dmnnish by more than 30 divisions per 
24 llours. If the makcr haa been fortunate with respect to the 
quality of tho substance of the glass jar, the earth reading may not 
sink' by more than 30 divisions per week, when tho pumice is 
sufficiently moistened with 8t"fg and pure sulphuiic acid, Re- 
charge with negative elect1*lcltY occnsiondly so a8 to keep the 
earth reading between 1,@)0 and 2,000. 

11, TO keep the instrument in order. Watch the pumice care- 
fully, looking at it every day. If it begins to look moist, remove 
the cover, tnke out the screws holding the lead cup, remove the 
pumice and dry it on a: shovel over the galley fire. When cool put 
propared sulphuric acid on it, replace i t  in the instrument, and re- 
electrify according to NO. I. 

Never leave the pumice unwatched, in the instrument, .foT as 
long as a week. WHEN THE INSTRUMENT IS TO<BE OUT OF U8E 
FOR A WEEK OB LONGER 'l'AKE TEE PUMICE OUT OF IT. 
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QI. To use the portable electrometer for observing atmospheric 
electricity : 

(1.) The place of observation, if on board ship, must be aa far 
removed from spws and rigging as possible. In  a miling ship or 
rigged steamer the best position for the electrometer generally is 
over the weather quarter when under may, or anywhere a few feet 
above the tafferel when at anchor. On shore or on the ice a 
position not less than 20 yards from any prominent object (such 
as tb hut or a rock br mass of ice or ship), standing up to any 
considerable height above the general level, should be chosen. 
Whether on board ship or in an open boat or on shore or on the 
ice, the electrometer may be held by the observer in his left hand 
while he is making an observation ; but a fixed stand, when con- 
veniently to be had, is to be preferred, unless in the caea of making 
obeervations from an open boat. 
6 (2.) To make an observation in ordinary circumstances the 
observer stand8 upright and holds or places the electrometer in a 
position about five feet above the ground (or place on which he 
stands), so as to bring the hair and two black dote about level with 
his eye. The umbrella of the principal electrode being dourn to begin 
with (and so keeping metallic connection between the principal 
electrode and the metallic m e  of the instrument), the observer 
commences by taking an “earth reading.”* The stael wh,  with 
a matoh stuck on ita point, being in position on the principal elect 
trode, the match is then lighted, the umbrella lifted, and the 
micrometer screw turned so as to keep the hair in the middle 
between the black dots. After the umbrella haa been up and the 
match lighted for 20 seconds or half tb minute, a reading may be 
taken and recorded, called an ‘‘ air reading.” A single such read- 
ing constitutes a valuable observation. But a series of readings 
taken at internab of a quarter of a minute, or half a minute, or at 
momenta of maximum or minimum electrification during the course 
of two or three minutes, the match burning all the time, is prefer- 
able. In conclusion, remove the match if it is not dl burned 
away, lower the umbrella home, and take an earth reading. 

(3.) The electric potential of the air at the point of the burning 
match is found by subtracting tho earth reading fiom the air read- 
ing at any instant. When the air reading is less than the earth 
reading the air potential is negative, and is to be recorded aa the 
difference between the earth reading and the air reading with‘the 
sign - prefixed. The earth reding may be generally taken aa 
the mean between the initial and ha1 earth readings. But the 
actual earth readings and air readings ought all to be recorded 
carefully, and the full record kept. 

(4.) Note and record the wind at the time of each observation, 
aleo the character of the weather. 

IV. Observations to be made : 
(1.) At the commencement of the Expedition, in the course 

Of the northward voynge, observations of atmospheric electricity 

* Electroetatioe and Ma@;netism, 8 875. 
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ought to be taken regnlarly three or four times a day; also 
occasionally during the night to give the observer some practice in 
the use of a lantern for reading thedivisions on the circle and of 
the vertical scale. 

(2.) When stationary in winter quartera observations should be 
mge,three times a day at  intervals of six hours; for example, at 
8 am., 2 p.m., and 8 pan., or at 9.30 mu, 1.30 p.m., and 7.30 p.m. 
Whatever times are most convenient may be chosen provided they 
be separated by intervab of six hours. 

(3.) It is very desirable that hourly observations should be 
made, ifonl for a p e r .  If possible 
arrangemen & to do E ve days r in”- winter, 
and for six consecutiye days in summer should be made. The re- 
fluits dl be ve y interesting as showing whether there is a diurnal 
or se~-&urna l  period in either the Arctic winter or summer, 
88 we know there is at every time of year in places outside the 
Arctic circle. 

(4.) M&e occasionally special observations when there is any- 
tEng eculiar in tho weather, especially with reference to wind. 
y. ipecial precautions : 
(1.) In the Arctic climate more care may be necessary than in 

ordinary climates aa to earth connections. Therefore put a piece 
of metal on the stand on which the electrometer is placed during 
an observation on board ship, and keep this in metallic communi- 
cation with the ship’s coppers or lightning conductors. I f  the 
electrometer is held in the hand with or without a glove, a fine 
wire ought to be tied round the brass projection which carries the 
lens, or otherwise attached to the outer o w  of the electrometer, 
and by this wire sufficient connection maintained with the earth 
during an observation. The connection will probably be sufficient 
if a short length of the wire is laid on the ice and the observer 
stands onit. Enough, however, is not yet known w i o  electric 
conductivity of ice : and to mako sure it may be necessary to have 
a wire or chain let down to the water through e hole in tho ice, 
and metallic connection kept up by a h e  wire between chis and 
the electrometer case durin an observation. 

(2.) The observer’s cap &articularly if of fur) and his woollen 
clothing, and even his hair if not completely covered by his cap, 
will be apt in the Arctic climate to become electrified by the slightest 
friction, and so to give false results when the object to be observed 
is atmospheric electricity. A tin foil cover for cap and arm, 
kept in metallic communication by a h e  wire with the hand or 
bd@dipplied to the case of the electrometer or to the micrometer 
screw head, should therefore be U E ~  by the observer (and -is- 
b t ,  if he bee m aseietsnt to w r y  huthorn, or fir my other 
Purpose), wnka~ he has made sure that there is no sensible &s- 
turbance from those causea, without the p-ution. 

VI. hstruments, Stores, and appliances for observation of atmo- 
splieic electricity sent with the Expedition : . 1. “wo portable electrometers, Nos. 35 nnd 36, each with one 
Rteel wire for wrying match, one charging rod, and one elwtm. 
phorus for charging the jm, ~ 

- 
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2. Six spare steel wires (three to go with each instrument). 
3. Supply of matches ready made. (Tho slower the match 

burns, the better. If those supplied burn too fnst, steep them in 
water and dry them again.) 

4. White blottingpaper and nitrate of lead to make more matches 
when wanted. (Moisten the paper with weak solution of nitrate 
of lend, and roll into matches with thiu paste made with a very 
little nitrate of lead in the water.) 

5. Six spare pumices (three for each clectrometer); india rubber 
bands to secure pumice in lead case. 

6. Eight small stoppered bottles of prepared sulphuric acid 
(four for each electrometer). 

7. Tin foil and fine wire. 

V.-OPTICS. 

1. SPECTROSCOPIC OBSERVATIONS. By PROF. Ct. 0. STOKES, 
Sec. R.S. 

(1.) O~SEILVATIONS of the SPECTRIJN of the SUN with a view to 
Terrestrial Absorption. 

I t  has long been known that when the Sun is near the horizon 
dditionnl lines and bands are seen in its spectrum, which aro 
either not observed when the Sun is high, or are found to be 
much narrower. These are referrible to terrestrial absorption, 
and maps have been m d e  of them by Brewster and Gladstow, 
by hqptrom, and by Hennessey, which are sent with the Expedi- 
tion. Recent researches appear to show that the greater part at 
any rate of these additional lines are duo to watery vapour, but it 
is still a question whether some of them may not be due to some 
other constituent of the earth’s atmosphere, to some substance 
present in the atmosphere in such minute quantity ( ~ 9  to elude 
chemical tests. 

I n  the extreme cold of the Arctic regions the quantity of 
water present in the elastic state in. the atmoephero must be com- 
paratively small, and consequently the absorption due to aqueous 
vapour at  a given small altitude of the Sun, might be expected to 
be coiisiderably reduced RB compared with what is obsorved’in 
warmer, and eepecially in tropicnl countsies ; and, a3 we have no 
reason to suppose that the other absorbing constituent or con- 
stituents of the atmosphcre, if such there be, would be similarly 
affected by cold, tho comparison of the absorption; spectrum 
obtained in Arctic countries with that observed in more temperale 
climates might afford means of detecting bands of absorption, if 
such there be, of other thm aqueous origin, and thereby perhaps, 
by’subsequent resmrchos at home, of leading to the discovery 06 
some other constituent of the atmosphere present in quantity too 
minute to d m i t  of direct detection. Besides, the length of time that 
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the Sun reinains at  a low altitude every day shortly aftcr he makes 
his fiiast appearance in the spring affords time for more deliberate 
observations than can be m d e  during the few minutes he remains 
at a low altitude in places in comparatively low latitudes. 

The Expedition will be furnished with a spectroscope of high 
dispersion, and with mnps of the epectrum Bhowing the additional 
bands seen when the Sun is low. 

The best time for obzervation will be in the spring, shortly 
after the first appearance of the Sun, or, if' circumstances should 
nllow, in the nuiumn, shortly before he disappears for the winter, 
iiidsmuch as in eithei; cpse the S 
long time at a very low' altitu'de. 

As the Rppenrltnce of the spectrum chatlges a good deal with 
tile degree of detail in which i t  is seen, the spectrum should, in n 
preliminary trinl, be rompared with the mnps, and that map more 
especially morlrctd with which Lest matches the object. The 
powof of' the spectroscope might even be reduced by the removal 
of one or two of the prisms, if 8 better match as to degree of 

For the actual observations, days should be chosen when the 
Sun is clear down to the horizon. The object is to be com- 
prtred with the map or maps selected, eoiug regularly through n 
portion of tlie spectrum each day ne time permits, nnd making 
memoranda of the uccordance or otherwise of the object with the 
map, Mensurcments need not in general be taken, except when 
the identification of a line is doubtful. Shoiild the relative 
strength of any terrestrial line aa compared with ita fellowe appear 
distinctly different in the object from what it is in the map, such 
line should be marked for re-examination. 

The lines so marked should subsequontly be' re-examinod at 
various low altitudes of the Sun. I t  is to be remembered that 
tho vasious lines OY bands of absorption w seen under otherwiso 
given conditions md at a given place, do not 811 increase in the 
same proportion ns the Sun approaches the horizon; so that the 
npptrrent abnormal strength of any particular lino ae compared 
with ita fellows wliicli had been boted in the first instance'migkt 
be due to its tavin been seen n,t a different altitude of the Sun 

The probability of the discrepancy between the object and 
the map being thus oxplicnble is to be judged of by the result of 
the re-examination. Should it appear at all probable that tho 
result is not thus to be explained, the linoshould benoted b 
reference to the map, or if it8 identification ehodd be at d 
doubtful, its distanaes from two neighbouring easily ideqtifiable 
1inoS right m d  left of it e h d d  be measured, and its breadth 
measured or estimated with reference to some other line, the 
appenradce of whicli agrees with its representation in the map. 

Should any of the lines, oven aftm the re-examination remain 
apparently diwrepunt from the map, it would be well, if leisure 
permit, to cxnmine t h i n  again further on in the s c ~ o n  under 
different conditiolis of temperature, direction of wind, &c., and 
note whether nny change is observed. 

a n  thus be obtained. 

from that to which t % e map relates. 

33122. C 
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(2.) SPEGTBOM of the AUROBA. 
The spectrum of the aurora contains a well-known'conepicuous 

bright line in the yellowish-green, which has been accurately 
observed.' There are also other bright lines of greater refrangi- 
bility, the determination of the positions of which i s  more di5cult 
account of their faintness, and there are also one or more lines in 
the red in red auroras. 

Advantage should be taken of an unusually bright display to 
determine the position of the fainter lines. That of the brightest 
line, though well known, should be measured at  the same time to 
control the observations. The character of the lines (Le., whether 
they are strictly lines, showing images of the apparent breadth 
of the slit, or narrow band4 sharply defined or shaded off) should 
also be stated. 

leam of light is seen at night in  the sky, 
the origin of which ?supposed from the presence of clouds) is 
doubtful. A spectroscope of the roughest description may in 
such cases be usefully employed to determine whether the light 
is auroral or not, aa in the former case, the auroral origin is 
detected by the chief bright line. The obserrer may thus be led 
to be on the look out for a display which otherwise might have 
been mimed. 

I t  hss been said, however, that the auroral light does not in all 
cases. exhibit bright lines, but sometimes, at least in the emtern 
and western arch of the aurori, shows a continuous spectrum. 
This statement should be confronted with observation, special 
care being taken that the auroral light be not confounded with 
light which, though seen in the eame direction, is of a different 
origin, such, for example, as light from a bank of haze illuminated 
by the moon. 

Sir Edward Sabine onc(t observed an auroral arch to one dda 
(say north) of the ship, which was in darkness. Presently the 
arch could no longer be seen, but there was a general diffuse 
light BO that a man at  'the mast head could be seen. Later still 
the ship waa again in darkness, and an auroral arch was seen to 
the south. 

Should anything of the kind be observed, the whole of the 
circumstances ought to be carefully noted, and the spectroscope 
applied to the diffuse light. 

Sometimes a faint 

. 

2. POLARISATION OF LIUHT. By W. SPOTTISWOODE, M.A., 
LL.D., "reatx R.S. 

The fact ofatmospheric polarisation, and the lawe which replate  
it, are already well known. And it is therefore not probable that 
observations upon. it, although made under somewhat unusual 
circumstances, will add materially to our knowledge. At the s m e  
time. as the instruments are extremely portable, and the observe 
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tions readily -de, it appears quite worth while to repeat some of 
them. 

The main features of polarhation in light from the sky are de- 
scribed in the book which accompanies the instruments ; and they 
may be obse~ved With a Nicol’s pfism and biquartz, +th a S a ~ b s t ~  
polariscope, or even better with a Niool, or a double-image’ prism, 
alone. The statement that the polariaation is due to the scattering 
of light from small globules of water snapended in tbe atmosphere 
in the shape of mist must be regarded perhaps rather as a sugge$ 
tion than aa an es+bli&ed ; and,any observatiops mape under 
different ~tmospheric ‘cond ’capablrj. of‘%eing’brouglit 6 %ear 
on this question will be valuable. 

I t  is known that the light coming from a rainbow i3 polarised. 
It e l l  bo worth while to examine whether the anme is the c u e  
with that from halos, &c. I f  this be so, observe tho positions of 
the Nicol, or doubleaimage prism, in which the light is extinguished 
(or most enfeebled) at  different phrts of the phenomenon. 

It bas been suggested that the Aurora, inasmuch as it presents 
t~ structural character, may afford traces of polarisation. Hniyiug 

,reference to the fact that the stria of the electric discharge in 
vacuum tubes presents no such feature, the probability ofthe 8~g- 
gestion may be doubted. But it will still be worth while to put 
the question to BU experimental test. 

If’ traces of polarisation be detected, it must not at  once be 
concluded that the light of the Aurora is polarised; for the 
Aurommaylbe seen on the background of a sky illuminated by 
the moon, or by t h  :mu, if not too far below the horieon, and 
the light from either of these sourcea is, iP general, more or 1QBR 
polarised; therefore, if the light of the Aurora be suspected to 
be polarised, the polariscope should be directed to an adjacent 
portion of clear sky, free from Aurora, but illuminated by the 
moon or sun aa nearly aa possible similar, and similarly situated, 
to the former portion ; and the observer must then judge whether 
the polarisation first observed be merely due to the illumination 
of the sky. 

The light from the Ice &ink should be also examined for traces 
of po)arisation. 

The presence of,polarisatiod’is tb be determined : 
(1;) With a Nicol’s prism, by observing the light throygh it, 

by turning the prism round on its axis, and by examining 
whether the light appears brightest in some positions nnd least 
bright in others. If suoh be the case, the positions will be found 
to be St Oright angles to one another. The direction of ‘6 the plane 
“ Of polarisation’’ Will be determined by that of the xicol at 
either of these critical positions. Tho plane of polmi&on of 
tho light transmitted by a Nicol is parallel to the longer diagonal 
of the face ; and, accordingly, the plane of polarisation, or partial 
polarisation, of the observcd light is parallel to the longer dinmetor 
of the ?Sic01 when tho tlansmitted ligllt is :It its greatest intensity, 
or to the shorter whcn it is at its least. 

c 2  
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(2.) The observation with a double-image prism is similai* to 
that with a Nicol. This instrument, DB its name implies, gives the 
images which would be seen through the Nicol in two rectangular 
positions, both at  once, so that they a n  be directly compared ; and 
.when in observing polarised light the instrument is turned SO 
that one image is at a maximum, the other is simuItaneously at 
a minimum. Both these methods of observation, (1) and (2), are 
especially suitable for faint light ; bemuse in such a case the eyo 
is better able to appreciate differences of intensity than differencw 
of colour. 

(3.) The observation with a biquartz differs from (1) only by 
holding a biquartz (a right-handed and n left-handed quartz 
cemenkd side by side) nt  a convenient distance beyond the Nicol, 
and by observing whether colour is or is not produced. Jf the 
Nicol be so turned that the two parts of the biquartz give the same 
colour (choose the neutral tint, teint de pamage, rather than the 
yellow), we can detect a change in the position of the plane of 
polarisation by a change in colour, one half verging towards red, 
the other townrcls blue. This observation is obviously applicable 
to R change in the piane, either at  different parts of the pheno- 
menon at the mme time, or at  the same parts at  different times. 

(4.) Wo may use a Savnrt’s polariscope, which shows a series 
of coloured bands in the field of view. For two positions nt 
right angles to one another, cqrresponding to tho two ci5t id  
positions of a Nicol, these bands are most strongly. developed ; 
for two positions midway between the former the bands vanish. 
I n  the instruments here furnished the plane of polarisation of 
the observed light will be parallel to the ban& when the central 
one is light, perpendicular to them when the central hand is dark. 

The instruments supplied will enable the officer charged with 
them to repeat all the principnl experiments in the polarieation of 
light. After a little practice the observer will be able to make 
his own selection of apparatus, and to apply the method of obser- 
vation best suited to the particular circumstances in which he finds 
himself placed. 

3. INSTRUCTIONS in the use pf t h e   SPECTROSCOPE^ supplied 
to  the ARCTIC EXPEDITION. .BY J. NORMAN LOCKYER, 
F.R.S. 

’ The instruments supplied aro as follows :- 
A,-”” crutomntic 6-pritlm spectroscope of large dispersion 

&.-A direct-vision spectroscope by Merz for obeervations of 

. C.-A direct-*on spectroscope by Brownihg for observations 

D.-A miniature spectroscopo for observations of the aurorn. 

for observntions of the Sun. 

the sun and of tho aurora. 

of the aurora. 
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Imtructions foi* use qf Gutrument A. 

29 

Tho stand, with its train of prisms, should be taken out of the 
box and placed on a firm support. The prisms if dusty should 
then be wiped with R soft brush or leather, care being taken, if the 
loather be used, to move it in one direction na little as poesible, 
to prevont scratches. The tube furnished with a focussing screw 
should, after the adjustment referred to in the next paragraph, be 
screwed into the ring which moves along the ~ r c .  The other tube 
should be fixed into the other fixed ring. 

To focus the observing telescope insert, the, eye-piece to be 
used, and obtain an gmaga bf 8’ dietant object, umg a piece of 
glass, of the colour of that part of the spectrum to be observed, 
between the eyo-piece and the eye. When this haa been done and 
both telescope and collimator fixed in position, the image of the 
slit should be brought into focus by using tho eliding tube of 
the collimator. 

The slit plate and slipping piece should be so inserted into the 
collimator tube that the adjusting screw of the slit will be on the 
side neareat the observer. 

The whole train of prisms should be covered with black volvct. 
This mny be supported by a piece of thick cardboard (blackened) 
resting on the two telescopes, and truin of prisms .in order to 
prevent it from intercepting any of tho light. 

Coloured glasses are supplied. in ordor to prevent the observa- 
tions of each part of the spectrum being interfered with by the 
presence of stray light of any other colow than that under obser- 
vation ; those should-be placed in front of the slit. 

It will be well to commonce all series of observations of the 
region B-A at the more refrangible side of 13, noting micrometer 
reading, both number of revolutions and h t h s ,  in each case. 13 
will then servo as a zero. I t  mill bo found that the slit will bear 
opening without much loss of definition &I) the less refrangible 
reoion between (I and A ie appronched. 

%he less refrangible line of D mtnd b, and F and C themselves, 
may bo used in tho same manner for observations in the regions 
of’ the spectrum near those linea. 

To render the light more intense lenses nrc tlupplied to throw nn 
imago of the sun or an iiiteiise parallel beam through the slit: 
the sun can be followed by the tangent €crew movement fixed io 
the support. Tho height of the. sun. should be recorded againet 
each observation, and this can be fncilitated by keeping tho colli- 
*wtor carefully levelled, marking degrees on the slit plah and 
0bsel.Ping where the image of the Bun falls. 

It d l  be observed that in $n@rom’s maps the gradations of 
the effect of nbsorption from maximum (above) to minimum 
(below) are shown. In Mr. Henneeaey’e maps these gradations aro 
absent. I t  will be well to prepare a wide spectrum; on a scde 
about equal to that employed by Mr. Hennwsey, showing tho 
gradations and the variations, if any, from those observed by 
Angstrom. 
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I?lstTUCtbnS f O T  use Of hh%h&Wnt B. 
Three sets of direct-vision prisms are supplied with this spectro- 

scope. When all three sets are used the dispersion will be s&- 
cient to enable it to be used for the Sun in the m e  mannor as 
instrument A (except for the least refrangible portion), when some 
of the foregoing inRtructions will apply. 

It has been, however! provided chiefly for observations of the 
Aurora, and when used for this purpose only one set of prisms (a6 
packed in the box two sets are mounted) and the lower power eye- 
piece should be employed. 

One method o f  measurement which can be employed by this 
instrument is as follows :-The adjusting screw with scale near& 
the eye, for reference called the ‘‘ reading screw,)’ is set to the cen- 
tral division marked 10 on the paper scale. The other similar 
adjusting screw furthest from the oye, for reference called tho 
(6 bending acrew,” should be adjusted so that the needle point vieiblo 
in the field of view is coincident with somo definite line in the 
green, say the green line in the aurorn, 

Measures of auroral linea right and left of this line can then bo 
made and recorded, and these measures can- be compared with 
those of the lines of other spectra, either simultaneously by means 
of the refereow prism, or afterwarda. 

A variation of this method will be to set the reading wrew to 
10; and the bending screw so that the solar -line b is adjustad to 
the needle point. Solar posifions can then bo read off before the 
auroral observations are made, and a map prepared on which the 
positions of auroral lines can be at  once recorded. 

. 

SPECTROBCOPIC WOIUC. 
Scales prepared on Mr. Caproh plan, together with forms for 

recording positiops, also accompany the instrument. I n  using 
these carefully insert the principal solar lines in their places on 
the forms, as taken with a fine slit, and keep copies of this scale 
for use. If the slit opens only on oiie side, note on scale in which 
direction the lines widen out, whether towards red or violet. 
Also fill up aome of these forma with gas and other spectra, atj 
taken at  leisure with the same imtw‘ment and scale. 

When observing cloee the slit (after first wide opening it), RY 
much as light will permit, and then with pen or pencil record tho 
lines a9 seen upon the micrometer scale on the corresponding part 
of the form, and note at once relative intensities with Greek 
letters, a, @, &c. (or numbers). 

Reduce at leisure line-places on scale to wave lengtb, and note 
as to each line the probable limits of instrumental error. 

In case the auroral spectrum is 90 faint that the needle poiut OY 
micrometer scsle is invisible, half of the field of view may bo 
oovergd with tinfoil, with a perfectly s-ht smooth edge running 
d6* the  Garnet& of the field, in perfeot -focw, and parallel to 
tha  line^ of the spectra. The reading screw being set to io, the 
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bending Bcrew should then be adjusted so that the green line of 
the aurom is just eclipsed behind the blackened edge of the tinfoil. 
A similar eclipse of other lines will give their positions. 
Id this 'instrument the reference prism is- brought into aotion 

by turning the slipping piece tg which is fixed the two terminals. 
Care should be taken that the prism itself is adjusted before com- 
menoink observations, as it may be shaken out of position 0n'th.e 
voyage. The tubes provided for the reference speotra may be 
either fastened to the terminals or arranged in some other manner. 
The air spectrum may also be used as a reference spectrum. To  
get this two .wires should be screwed. into the insulators, their 
ends being at suoh. Ib"dist&&apa~t~ a&- ih h6h  &"'poaition tlitit 
the spectrum is well seen. 

' 

Instruments C and D. 
These being of the well-known forms require no special 

instructions. 

General Observations regarding the Spectrum of the Aurora." 

Note appearance, colour, &c. of arc, streamers, coronu, and 
patches of light. 

Get compass positions of principal features, and note an,y change 
of mitgnetic intemig. If corona forms, take ita position and 
apparent height. 
Look out for phosphorescence of aurora and adjacent olouds. 

Liston for reported sounds. Note my peculiarity of cloud scahery 
prior to or pending the aurora. 

Sketch principal features of the display, and indioate on this 
skketch the parts spectroscopidy examined. 

Examine line in ved specially in reference to its assumed con- 
nexion with telluric linw (little a group), and note as to its 
brightening in sympathy with any of the other lines. . 

Examine line i n  yellow-green ($ngstrom's) as to brightness, 
width and sharpnees (w nebulosity) &t tpe edges. Notioe aa 
to a peculiar j i c k m i n g  in this -lihe 9 eomatlmes eeen ; note also 
whether this line is brighter (or &.e reverse) with a f a l l  of tem- 
peraturp. Nota omm papers at the time of aurora. 
Note whether, the aumm can by their spectra be clwtied into 

distinct types or forms, and exmine for diflerent spectra as 
under- 

-. ai :The auroral g h ,  pure and s*ple. , ., 
p. The-whitearc. ' 

y. The streamem and corona. 
8. Any phosphorescent or other patches of light or light- 

cloud in 01' near the aurorm: 

- -- 
* In these observations Borne suggestions made by Mr. Capron haye been 

incorpomted, 
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The information collected together in the ‘6 Munual ” Rhould bo 
carefully consulted, and the line of observations suggeabd by Hng- 
strom’s later work followed out. To do this, not only record the 
positions of any features you may observe in the spectrum, but 
.endeavour to detormine if any, and if so which, of the features 
vary together. Compare, for instance, the two spectra of pitrogen 
in the Geissler tube supplied, by observing first the narrow and 
then the wider parts of the tube. I t  will be seen that the dif- 
ference in colour and spectrum results aimply from an addition 
to the spectrum in the rrhape of a series of channelled spaces in the 
more refrangible end in the cam of the spectrum of the narrow 
portion. 

Try to determine whether the difference between red and green 
auroras p a y  arise from such a cause as this, and which class has 
the simpler spectrum. . 
See whether indications of great auroral activity are associated 

with the widening or increqed brilliancy of any of the auroral 
lines. 

Remember that if auroral displays are due to gaseous particles 
thrown into vibration by electric disturbance, increased electric 
tension may either (1) dissociate thobe‘ particlos and thus give rise 
to a now spectrum, the one previously observed becoming dimmer; 
or (2) throw the particles into moro intense vibration without 
dissociation, and thus  give rise to new lines, those previously 
observed becoming brighter. 

Careful recorda of auroral phenomena from both ships may 
enable the height of some observed from both to be determined. 
It will be very important that those the heights of which are deter- 
mined by such means should be carefully oherved by the spectro- 
scope, in order to observe whether certain characteristice of the 
spectrum can be -&isociated with the height of the aurora. 

. 

V1.-MISCELWEOUS OBSERVATIONS. 

1. On SALINE MATTER in ICE. By DR. RAE, F.R.G.S. 

I find in the note-book of my visit to Repulse Bay in 1863-4 :- 
Bay frozen over for some miles on 22nd September 1853. 

ft. in. 
20th December 1853, { ~ ~ y ~ ~ 9 ~ ~ ~ ~  ice thick - 84 7 

- 5 9  
$9 

24th January 1854, 35 days’ interval ,, 
26th February ,, 32 ,, 1, 

26th Mky ,, 30 ), 9 )  99  - 8 1  
26th*,&pfi ’,) 69 ),* ‘ t i .  j v  2 r )(* 
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In the first three (December, Jauuwy, and February) of the 
above examinations, carefully made by cutting holes in the ice, 
the ice wtp tough (what Weyprecht calls leathew), Opque, that 
is translucent, certainly not transparent like fresh-water ice, and 
elways so salt that the water from it wms not fit to drink. 

In  March I And no examination was made, my seven men and 
myself being either away or very busy that month, but the mon who 
measured thg ice in April and May assured me that in cutting 
the holes they found the ice i u  the same state (tough and opaque) 
as it had been on the three previous occasions. Being absent in 
April and May on a long sledge .jsurney, I ,c+l not. feet the ice 
personally. 

I am told that the ‘( rough, old, wasted ice ” mentioned by me 
as almost always giving good drinking water when thawed, has 
been confounded with what is called (‘ rotten ice.” Now the 
two are .quite distinct and different. Rotton ice, means ice that 
is worn away whilst lying (( in situ,’: generally early in spring, by 
certain currents of the sea (usually where there is shallower 
water between two deeper places) acting- on its under surface, 
whilst, the temperature of tho air is still much too low to have 
effect on the upper part. 

This “rotten ice” becomes tipongy axid dangerous to travel 
over. It is very common in Smith’s Sound, according to Eane 
and Hayes. 

The wasted old ice I spoke of, generally breaks up into dotaohed 
floes when quite solid and S Q V e d  feet thiak, and is gradudy 
worn away, sometimes into all sorta of curious shapee, by the 
combined action of the sea and atmosphere. 
In the very excellent scientific report of the Austro-Hungariau 

Arctic Expedition given iu (( Nnture” of the 11th March, Wey- 
precht tells us, (‘ that in 24 hours ice a foot thick was formed on 
“ the sea by d tomporature of ininus 37O.6 to 500 C., and that the .‘‘ salt of the ma water had not time to be displmed entirely, es 
“ the formation of the ice went on too quickly,’’ h. 

I found that ice formed on the sea by the gradually lowering 
temperature of early winter did not elimimte the sdt any more 
than in the case of quick freezing given above. 

To quote again from Weyprecht, “ The moltod water (from 808 
‘‘ ice) at the end of summer is thoreforo almost frm fiom salt, 
“ and has a specific gravity of 1~006.” 

This dbtinguiebd .officar may be quite right, but I do not go 
so far 8s he does. 

My idea is that at the end of summer the portion of the floe 
that floats above water will be found frosh or ncarjy so in most 
cases, but that tho submerged pnrt will bo decidedly briny. I am 
not, however, certain of this. 
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The following are the mean temperatures of the months in 
which the ice waa measured, corrected as newly as practicable for 
error of thermometer ascertained by freezing mercury :- 

Below zero. 
Mean temperature of December 1853 - ' - 25.5 E'. 

99 ,, January 1854 - - a24 ,, 
n ,, February ,, - 38.4 )) ?' - - 2 0 5  ), 

-- 1.7 ,, 
9 )  99  March 7, 

1 ' 1  Y Y  Y, April 9, 

2. .HINTS towards OBSERVATIONS in the ARCTIC RE~IONS. 
a _  By PROF. J. TYNDALL, LL.D., P.R.S. 

1 beg to recommend the' foll2wing subjects for obeervation :- 
1. The formation of snow crystals; their shapes, sizes, and 

the atmospheric conditions under which they occur. In  connexion 
with this point it will he useful to consult Scoresby'a Arctic 
Regions, Vol. 1. 

2. In ,water contained in vessels surrounded by cold brine, I 
once observed the formation of small hexagonal, and E t e h  
crystals. They were formed at some depth below the surfam, 
and rose to thc surface. Wnter in the Arctic regions could be 
rapidly exposed so as to render a verification and extension 
of this observation possible. 

3. By permitting n thermometer to be frozen in water, and 
exposed to a varying temperature, a rough notion of the rapidity 
of tho conduction of heat through ice might bo obtained, The 
cxperiment would be more vduablo if a prism of ice, at  a 
very low temperature, were warmed nt one end, and tho flux of' 
heut determined by tho observation of thermometers, sunk in the 
ice a t  different distnnces from that end. Only, however, when 
there is plenty of time at the observer's difiposal should, this 
observation be mge.  

4. The rate at  which the ends of some of the Arctic glaciers 
advance into the sea ought to be determined by a theodolite. 

5. If possible, it would be desirable to compare this terminal.' 
motion with the motion nt some distance from the sen. 
6. The question whether the glaciers break off to form iceberg8 

through being lifted by the water underneath their snouts, or 
, through the gra~ty of their overhanging ends would be worthy 

of decision. In thc former case tho surface of the glacier woyld 
be in a state of longitudinal compreesion, and no crevasses would 
be fornied ; in the latter erne the surface would be in a of 
longitudinal strain, and crevasses might be expected. 

7. The height of some of the talleet ' i cebqp ought to be 
accurstely determined. 

8. The moraine matter carried down by the glaciers and trans- 
ported by icebergs, would be worthy of observation, 

. 
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9. The condition of the rocks and hills adjacent to existing 
glaciers ought to be examined, with a view to decide whether the 
glaciers, in formor times, extended beyond their present hmits. 

10. The veining of the ice, at tho ends of the glaciera, ought to 
be sketched and described. 

t 11. Observations might be Ips& on the colour of the ice. It 
would- also be interesting to &ter&e the colour of tho eky on 
different days by a cyanomekr ; and how the colour varies with 
th‘e zenith distance. Various cyanometers ar0 deecribed by 
Dr. Hermann Schlagintwcit in the P cal Magazine for 
1852, vol. is. p. 92. ..; LU 

12. The pblarization of the aky, and tho determination of the 
neutral points in tho Arctic firmament, might also be made an 
inkresting subject cf obsei.vation. 
13. The presence or absence of germs in the Arctic air might 

be ascertained by experiments similar to thoso of Pasteur upon 
the Mer de glace. 

14. The range of a sound of a definite character on different 
days, and u t  different hours of the mnle day, ought to betdeter- 
mined. I have myself derived much instruction from experlmonts 
mde-  

1. With u dog-whistle. 8 

2. With an open organ-pipe producing from 300 ttr 400 
waves a second ; a pistol fired with a definite chargo would 
also bo usoful. It would also be easy to fit up a bell with 
a hammer to deliver upon it a stroke of con&ant strength. 
Mr. Tisley would prepare such a bell immediately. In 
all cases the state, of the weather, when experimenta on 

‘gound are made, ought to be noted. 
15. The uei-id echoes ought to be observed ; hero the sound 

of a cannon will be necessary. The echoes of n cannon, f?ed to 
windward, ought to be compared with thoso of the WG, or of a 
tiimilar caunm, firod to leeward. 

16. The rango of two sounds differing in pitch, say an mtme 
apart, ought to be determined; ‘the mperiments ought to be 
rep&ted on different days, with the view of ‘determining whether 
the eame sound has, at all times, the gratest range. 

I beg to enclose with those suggegtions :- 
1. A copy of a paper on the Phyaical Properties of ICU ;* 
2. A copy of a pnper on the Atmosphere as u Vehicle of 

3. A co y of a book entitled ‘‘ Forma of Water ; ’’ 
Bound ; 

from whicf: various hints F d  suggestions may be denvd.  
* I  -- ----. -.-_ __ 

* The internal &aQture of the Arctic ice ovht to be explored by con- 
ccntrated sunbeams, in the manner hdioated in h p~per. 
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INSTRUCTIONS 
FOR 

TKE NATURALISTS ENGAGED I N  THE ARCTIC 
EXPEDITION, 

PART 11.-BIOLOGY. 

I.-ZOOLOGY. 

1. INSTRUCTIONS for M A K ~ N G  OBSERVATIONS on, and COL- 
LECTING SPECIMENS of, the MBddMALIA’ of GREENLAND. 
By DR. ALBERT CENTHER, P.R.S. 

To obtain information on the praent state of our knowledge 
of the Mammalian Fauna of Greenland, tho Naturalists ought 
to acquaint themselves with, and if possible to take with them 
copies of, the following publiccttione :- 

1. Richardson, ‘‘ Fauna Boreali-Americana.” (Part contnining 
the Mammals.) 1829. 410. 
2. Brown, R. ‘6 On the Mammalian Fnuna of Greenltpd,” in 

the ‘‘ Proceed. 2001. SOC.” 1868, pp. 330-362. 
3. Brown, R. “Notes on the history and Geographical relations 

“ of the Pinnipedis frequenting the Spitzbergen and Greenland 
‘6 Seas,” in the “Proceed. Zool. Soc.” 1868, pp. 405-440. 
4. Boyd Dawkins, W. ‘‘ The British Pleistocene Murnmalia.” 

Part V. Ovibos moschatus. Lond.. 1872. 
5. ‘‘ Die zweite Deutscho Nordpolarfahrt in den Jahren 1869 

‘‘ und 1870,’’ under Karl Koldewey. Leipzig, 1874. Containing 
numerous obsei-vations on Mammals scattered in thc body of the 
work, chapter 13 being entirely dovoted,to zoplogy. 

The number of Greenland Mammalia is so small that most of 
the deeiderntu can be specified under the heads of the several 
species ; the following general remarks, however, may be given 
for the guidance of the naturalists :- 

1. One of their most important tasks is to ascertain all facts 
bearing upon the distribution or possibly gradual disappearance of 
Mammalian life i n  the direction towards the Pole. 
2. For this purpose attention i s  to be paid not merely ta such 

animala as may be met with in a living state, but d e 0  to ally 
osrmou~ remains or fragments which may be found on the shore ; 
and ,euoh remaim are to be brought home, if prncticable. 

* Not including Cetacea. 
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3. Specimens of every species met with north of 80' h u l d  
be presei.ved, if foiind in any way to vary from more southern 
races. 

4. No oppoitunity should be neglected of examining the uterus 
of female animals, partly to ascertain the period of procreation, 
partly to obtain fcetal specimens for future emmination. 

6. To enable future inquirers to institute comparisons 88 1'8. 
gards the numerical increase or decrease of certain nizammah, 
within the Arctic circle, registers ought to be kept in which the 
numbers of individuals of every species seen during the voyage, 
are entered from day to, day; th e especially to the 
bar ,  musk-ox, reindeer, and walr 

With regard to the single species the following points deserve 
particular attention :- 

1. polar Bear.-Ascertain the proportion of the number of 
males to femnles, noting tho age ('whether full or not full grown) 
nnd the time of the year at  which the individuals have been observed. 
Tile accounts of a partial hybernation of this nnimal appear to refer 
to the femnles only, which probably at some time in the winter 
rotire into secluded Spots to give birth to the young. Gather in- 
formation respecting the condition of the cubs before they nre ab10 
to follow the mother, and preserve the skins and skulls of such 
young examples. 

2. Wolverine.-Occurs, nccording to Fabricius, in South Green- 
land; but if Fabricius was hot mistaken in his dehrmination, it 
must be limited to parts of the interior where reindeer can subsist. 
Obtain .if possible a skin or other positive evidence of the exis- 
tence of this animal by offering a reward to the natives. 

8. Weasel nnd Stoat have hitherto not been found in G&enland, 
but if the Lemming, which haa been met with in East Greenland 
only, should reappear further north or on the CreRt coast, it  is 
possibly accompanied by some species of Mustelu which feeds on 
the Lemming. Specimens (skins and skeletons) or even mere 
fragments of them should be carefully preaerved. 

4. The Arctic Fox.-The blue and white variotica are said to 
occur promiscuously at  certain localitiee (one or the other being 
predominant, and to be found even in the snme littw.) Accu- 
lata observations should be made upon this subject. b the 
colour permanent in the same individual all the ywr round ? Are 
any caaea known of an individual having changed the colour of its 
coat? Is tho diversity of colour at  all in connexion with their 
food and the mode of obtaining i t?  It might be surmised that 
the. white-coloured vlrriety is better able to approaoh- harm or 
P h d f W  than the blue which would ob* its food chiefly from 
the nests of birds, my animal offal, shells, crustaceans, and from the 
aches they have b-n obflerved to prepare for the deerth of winter. 
Is tho Senm of smelling as well developed as in ita European 
con mer? 

occilr, the phenomena connected with tho Arctic Dog-mhess  

Stin8 and skeletons of both varieties to be preserved. 
5. The Eskimo Dog.-If unfortunntoly opportunity 
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should be a matter for serious observation. Tho subject has 
been treated by Dr. W. L. Lindsay in the ‘‘ British and Foreign 
u Medico-chirurgical Review” for January 1870 and July lS71. 
The points requiring special attention are : 1. The probable cause8 
(generally believed to be cold and clnrkness). Does the disease 
show itself first in dogs of the pure Eskimo-breed, or in cromes 
between native and European dogs? 2. The symptoms and. 
course of the disease (are they identical in both races 3). 3. The 
mmns by which the contagion is conveyed. 

The time of gestation of the pure iiative heed (mid to be a 
direct descendant of the American Wolf, Canis occidentalis) ought 
to be ascertained ; further information collected as regards the state- 
ments, according to which it readily reverts into the wild state ; 
and a nuhber of skulls and skeletons and some skins obtained. 

I 6. Domestic Cat.-In localities where no recent importation of 
the cat has taken place, it will be of interest to ascertain whether, 
in the courae of some generations, any change in the closeness and 
colour of the fur and in the fertility of the species has been ob- 
served. 

7. Hare.-A series of good skins obtained at  different sensons 
of the year (with the skulls) as well OB some skeletons are re- 
quired. 

8. Mush Ox.-Every fact adding to our knowledge of ita actual 
geographical range, UB well e of the changes that havetaken place in 
its distribution in time, is of great interest. It seems that evidences 
of its former existence on the West coast are not scarce ; and the 
skulls and other parts of the skeleton which may bo found, ought 
to be prgaerved, with careful observations on the conditions of tho 
locality. As many skins, skulls, and skeletons of animal13 of both 
sex- and of all ages, ns can be conveniently procured, prepared, 
nnd packed, &odd be preserved. 

A careful dissection of the soft parts ought to be made, and 
some of them, such as the brain, a gravid uterus (if not too far 
advanced in pregnancy), and the intestinal tract pi*eserved, 
the first two in spirits, tbe last in strong brine. Finally, it  would 
be most deairable to make an attempt to bring young animals to 
Europe ; and as .it cannot be expected that the transport coiild be 
effected on board the exploring vessels, the co-operation of whalers 
or European residents might be secured bp holding out the pro- 
spect of a fair pecuniary r e a d .  

9. Zi!eifi&w.-Obtain a series of skulls of adult ani.mds, with 
and without horns, and if possible one or two skeletons, the Green- 
land Reindeer being considered to be a distinct variety. Auy 
differencee in size and colour, and in the shape of tho horns ob- 
served in animals from different localities should be noted. 

10. Walrus.-Although perfect skins and skeletons of cult 
individuals are great desidenta in our museums, they can be (LC- 

quired from whaling vessel8 ; iind the naturalists of,  an exploring 
exped‘ition .will be satisfied to preserve skulls of extraordinary size 
or the ,exkeili)tioihallp tuskless eku&’of females; and particularly tho 
heads of newly-born’ or feta’’ animds, which nre to bc prceel*vetI in 
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strong spirit. It wil l  be also useful to obtain faithful sketches of 
the heeds of adult animals (in different views) and of the attitudes 
assumed by them during life. 

11. Seals.-So much remains to be done towards elucidating 
the lifehistory of the Seals (of which six species have hitherto 
been found off t b  coasta of Greenland), that the naturalish should 
never neglect an opportunity of collecting further materials on any 
point referring to the occurrence, habits, propngntion, migration, 
variation, &c., and note their observations, be they confirmatory 
of, or at variance with, the staternenta of previous observers. 
All perfect skins, skeletons, or skulls which can be spared for 
scientific purposes, ’bhould fbe !prwerved2; : a d . i a  olhiinihg theee 
specimens the collector ought to be pacticularly anxious (1.) to 
obtain skin and skeleton (or at  least skull) of the same individual 8 
(2.) to obtain specimens out of the same flock or family and to mark 
distinctly the emmples thus related to onch other ; (3.) to secure 
and prepare the mother with the young. 

2. INSTRUCTIONS for making OBSERVATIONS on and COL- 
LECTINQ SPECWENS of the CETACEA of the ARCTIC 
SEAS. By Prof. W. H. FLOWER, F.R.S. 

The study of the’habita and structure of the Cetacm is beset by RO 
many dificultiea that every accurately observed and carefully re- 
corded faot relating t~ them ‘will be of vdu& to science.‘ For- 
tunately the work of the niimerom naturalists who. have devoted 
themselves to this group, during the lnst few years, has done 
much to clear away the main source9 of confusion rrnd error in all 
the earlier accounts of their anatomical characters, habits, and 
geographical distribution, and at  length, at leaet PR regards the 
Northern species, we have been able to arrive at a tolerably satis- 
fMtory knowledge of the principal distinctive characteristias of all 
the common species, and of their relations to each other. The 
ground having beon so far cleared, and a definita framework 
based on solid f i t  having been raised, f u t k  observers mill bo 
in a far better position, than waa possible till very recently, to lill 
in all the required details for completing our knowledge of this 
interesting order oE Mammalti. 

A list i s  appended of the species which may be met with in ‘the 
to b traversed by the Expedition, with ‘their prinoipal dis- 

tinctive characters, ,an outline of what is now known of their 
geographical distribution, and notes on the chief points in their 
history still requiring elucidation.. It is probble that many of 
these are not truly Arctic, but in the absence of satisfactory 
information aa to the limita of their range in that direction, 
it seems best to include all species known to inhabit the North 
Atlantic. It mny, however, be mentioned generally that the 
appearance in the seu of every Cetacean should be noted, the 
correct specific designation being, if it can possibly be made 

* 
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ont, assigned to it, the vague designations of seamen, such as 
g4 whales,” ‘‘ bottlenoses,” i4porpoises,” &c., being nvoided. If in 
“~chools,” the number of individuals, a3 nearly a8 they can be 
estimated, the direction in which they are swimming, the cha- 
racter of the ‘‘ blowing,” the average duration of the intervals 
between each expiration, kc., mill.also be subjects for observation, 

If any animrtl is actually copturecl, or fouud dend, abundaut 
opportunity for observation will be ufforded, as our kuowledge of 
most of the species is derived chiefly from skeletons, badly pre- 
served portions of the soft parts, and imperfect descriptions of 
their external form. Good drawinga, mnde to scale and accurately 
coloured, of the externnl appearance of nearly all the species are 
still desiderata. Careful measurements, devoid of the (often un- 
conscious) exaggeration which vitiates s6 many of those already 
given by voyagere, nre alio required, especially of the larger 
species. The extreme length shquld always be given, if possible, 
in a straight line from the tip of the nose to the notch between 
the flukes of the tail, as measurements following the curvea of the 
body give a very erroneous idea of the actunl size. Any parmites 
which niny be found attached to the external surface or contained 
within the animal should be carcfiilly described, and, if pracbiable, 
preserved.* The contents of the stomnch should always be noted, 
with a view to Ascertain the natural food of the animal. 

Collecting wil1,probably be limited to smaller or rarer specimeus, 
as it  will not be possible to occupy valuable space by euch bulky 
objects ns are the skelitons of most of the Northern Cetaceans. 
If, however, whole skeletons cannot be preserved, certain portions 
of them might be removed and brought home without difficulty, 
especially the pelvic bones aud rudiments of the hinder extremity, 
which are nearly dwaya wanting in the skeletons in museums ; 
next to these, the. skull, the cervical vertebrro, the hyoid boues, 
the sternum, and the fore limb or paddles are the most chtsrac- 
teristic parts. Brains of any of the larger species are much 
wanted, if they can be obtained in a tolerably fresh condition and 
carefully preserved in spirit. If my fcetuses are met with in 
dissecting, they should, if possible, be preserved entire, with the 
uterus and membranes, in spirit or strong brine. 

List of Cetmea qf thc,North Athntic. 
 WHALEBONE WITALES. (Mystucoceti.)-Emily recognised 

by the baleen or ‘6 whalebone ” with which the palato is fur- 
nished, nnd by the double openings of the blow-hole~ on tho top 
of tho head. 

The one species inhabiting tho Arctic regions 
is B. rnysticetus, Linn., the Greonlnnd Right-Whale, distin- 
guished from the otlier Whalebone Whales of the same sea8 by 
the very large size of the head (one-third, or even more, of the 
entire length , by the great length of the baleen, the absence of 
longitudinal 1 urrows in the skin of the throat, and the absence of 

* On thie subject see Van Benoden, “Lee  Cftnde, leur Colnmcnsnux ct 

‘ 

Genus Ralcenu. 

leiir Parn~ites,” Bull. de 1’Acnd. roynlc de Belgiquc, 
No. 4, p. 347, 1870. 

&ne, torno XmX., . 
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n dorsal 4n.  This is by far the moat important of the Northern 
Cehcea to man, being the animnl which yields train oil and whale- 
bone in greatest quantity and finest quality. It apperu9. to hnve 
a regular seasonal migration, wintering in the southern portions of 
Davis Straits, Hudson Strait, and the coast of Labrador, though 
never coming farther south, but tho extent of its northern range 
in tho summer yet remains to he ascertained. For full account9 of 
its habits and geographical distribution, see the works of Martens, 
Zorgdrajer,and Scoresby; E. Brown, “Notes on the History and 
“ Geogmphical %lation? of .the Cetacea frequenting Davis Strait 
“ and Baffin’s Bay, 3kpI. .S00.&@6~@, ,&le.; ,aid eapeoially 
the elaborate m’on by Ee6hkicht d ,Xe in%rdb !& On tho 
66 Greenland Right-Whale (Balcena mystketus),” tranalated 
from the Danish in “Recent Memoirs on the Cetacea,” Ray 
Society, 1866. 

A really good drawing of sn’adult Greenland Whale is still a 
desideratum, also accurnte statements ns to the size it, attains. 
There is no evidence fmm specimens in any of the European 
musbums that it exceeds 55 feet in length (in a straight line), but 
voyagers generally give much larger dimensions. 

A Right Whale, with a smaller head and shorter whalebone 
(Bulena biscn?/cnsis), was formerly abundant in the temperate 
portions of the North Atlantic, but is now nearly extinct. Any 
information nbout the species would be extremely valuable. Is it  
identical with the American-Black Whale (23% cisarch’ca, Cop$ ? 

See Eschricht and Reiuhardt, 4. cit. Van Beneden and Gervnis, 
Ostkogrirphie des CetacBs.” Fischer, ‘‘ Document8 pour servir 

‘‘ a l’histoiro de la Bdeine des Basques (Balrena biScccyenSiS),” 
Aniiales des Sciences Nat., 18’71. 

A 1  the remaining Whaleboue Whales of the Northern w have 
u small dorsal fin, and tho skin of the throat and brenst marked 
with deep longituclinal furrows. 

Mcgapteya loops (0. Fabricius)=M. longimuna (Rudolphi). 
Hump-backed Whrtle, KcpoTkaR or XrepoRaR of the Grsenlnnders, 
German Ruckelwall. Known externally from the true Rorquals by 
tho low and obtusG dorsal fin, and espeoidy by the pest &e of 
the pectoral fins, which are more than one-fourth of the antire 
length of the animal (from 46 to 50 feet). Colour black above, 
and.blnck and white below in streah aud patches; the pectoral 
fins wholly white, baleen black. As fnr as is lrnowu at present 
there is but one species of Megaptera in the Northern seas, which 
haa a for more extensive a n g o  than the Greenlanil Right-Whale, 
pnssing in the winter as far south ~1s Burmuds, Rnd in tho 
summer up to the Greenland coast (6S0 North). For the fullest 
nCCOUnt of this species, see D. ’F. Eschricht, 6‘ Untemuchungen 
“ uber die Nordischen Wallthiera ’) (1849)) which extremely valu. 
able work contains an exhaustive bibliography of the Norther11 
Cetacen up to date of publicrition, 

^Gonus Balmopteru. The Rorquals, or Fin Whales, are kllowll 
from the last by tho pectoral fin not exceeding one-sixth of the 
length of the animal, and by tho falcate form of the dorsal fin. 
Four Korthera simies are now generally recognisetl. 

36122. (1 
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23. musculus, Company0 = PhysaLus arztiqzlomm, Gray. The 
Uommon Rorqual or Razor-back, Keporkarnak of tho Green- 
landers. Black above, white below ; flippers black ; baleen slate- 
colour oq the outer edges, streaked longitudidly with yellow, 
and yellowieh-white on the inner fibrous e . Length of adult 

temperate Atlantic and Mediterranean. I ts  Northern range has 
not been well ascertained, 88 it  has till. lately been confounded 
with the next speciee. For external characters and figure, 8ee 
W. H. Flower, Roc. Zool. SOC., 1869, p. 604, and pl. xlvii., with 
references to’previous fi res. 

B .  Silbaldii, Gray. gbbdd’s Rorqual, Tonnolik of the Green- 
landers, Steypireythr of the Icelanders. Black nbove, shading 
hta slate-grey below, more or less varied with dashes or spots of 
white ; flippers black above and whitish below ; baleen uniform 
deep black. Is of larger size (70 to 80 feet) and has a more 
Northern r e than the last. . See W. Turner, ‘( An Account of 
6 6  the G r e a x n n e r  Whale (BaLam tera Sibbaldii) stranded at 
‘‘ Longniddry,” Trans. Roy. SOC. Jdinburgh, vol. =vi. A. W. 
Malm, “ hlonographe illustrh du BaleinoptBre,” Stockholm, 1867. 

B. laticeps (Gray). Rudolphi’s Rorqual. 
Only four of five specimens of this species, which is chiefly dis- 

tinguhhed by its osteological characters, have hitherto been met 
with, and but little is known of its oxternal appearance or 
geographical distribution. It’doeshot appear to exceed 40 feet in 
length. All tho specimens referred with certainty to this species 
have occurred in the North &E, between the North Cape and 
the Dutch coast. 

The Lesser Rorqual, 
Tikagulik of the Greenlandem, Vaagevhal of the Norwegians. 
Blsck above, white below; flippers black, with a broad white 
band across the middle ; baleen yellowish-white. Length not 
exceeding 30 feet. This is the smallest and perhaps the best 
known of all the Rorquals, having an extensive range in the 
North Atlantic. 

The genus Agapheks (Cope, Proc. Acad. NRt. SC. Phila- 
delphia, 1868, p. 221) is founded on the imperfect remains of a 
Whale cast ashore on the coast of New Jersey, indicating the 
existence of a species in the North Atlantic reaembling Balma 
in the absence of pectoral cutaneous furrows and of dorsal fin, but 
having the elongated form of body, tetradactylous hand, and 
general osteological characters of Balmwptera. Further indi- 
cations of this animd are much needed. 
11. TOOT~ED WHALES (Ohatoceti). No baleen. Nostrils (in 

nearly all) united to form a single median crescentic opening or 
“ blow-hole.” 

Physeter mamoce hake, Linn. The Cachalot or Sperm Whale. 

only met with as an accidental straggler in the Nmth Atlantic. 
E@perbbdon .rost+at%s (Chemnitz). The Common Beaked 

Whale or Bottlenose. N o  teeth in the upper jaw ; one or two pairs 
in the front end of tho lower jaw, small and conceded in the 

60 to 70 feet. This is the commonest o ?m the Rorquals of the - 

B a L v t e r n  Tostrata (0. Fabricius). 

An inhabitant of t I e tropical and warmer temperate*seas, an$ 
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Nearly b h k ,  paler on the belly. Dorsal fin small a d  f%%. Length 20 to 26 feet. A rather common and Well- 
known species, ranging, according to season, from the mid 
Atlantic to Davis Straits. 

ekeletom ‘of larger size and with grvtly developed crests On 
the rnaxWy.borie are &signed fc, a second species, H. htifTons, 
Gray, tliough’. Some ~0010gists think these are only very adult 
males of the former. This i R  an imp.ortant point to determine. 

Allied-to H y p e ~ m h  are two very important species, Ziphius 
cavirostris, Cuv., and %le$opbdm 8 Sowe~bierapis, Bl&v.> about 
which there is still ~rhtlt3h-b W‘’le~~~~d:rtr.’~~~e! ‘bothV%e6n 
found in the North seas, the former near Shetland, and the Igtter 
on the coasta’of Scotland and Ireland, though not at predeent khdwn 
to range farther north. The Cetaceans of this group (the Ziphiold$) 
are known by the absetce of teeth in the upper jaw, and their small 
number, (two to four), in the lower jaw, and by the small rounded 
form of the pectoral fins. 

The remaining Northern Cetaceans belong to the family of 
true Dolphins (Delphinida). 

The Narwhg, Monodon monoceros, Linn., distinguished by the 
absence of dorsal fin and the well-known and peculiar dentition. 
A truly Arctic animal. The function of the projecting tusk is not 
satisfactorily ascertained. Every attempted solution of the problem 
must bear reference to ite behg  present only in the male sex. 

The Beluga or White Whale, 
KeZZe&k ofthe Greenlandere, also a genuixie Arctic species. It’ 
closely resembles the Narwhal’ In extarnal character8 (8bsence of 
dorsal fin, &c.), and in its skeletoxi, but differs’ in: dentition, -having 
8 to 10 teeth above and below bn yach’eide. \ h n g t h .  12 to 14 feet. 
All the Northern Belugas are generally considered to belong to 
one species, but Cope,’from the examination of skeletons, has dis- 
tinguished and named four or five. The subject requires further 
investigation. 

Genus Orca, Gray. The Killer or Grampus, Ardluk of the 
Greenlanders. Easgy known from all otlm Cetaceane, ‘even 
when swimming in the waterstby the high narrow!dorsril &I, ‘hhd . 
on cl6ser inspection by the broad rounded‘ pectoral 6n or flippep, 
and the large, strong conical pointed teeth, 11 or 12 on each side 
above.md below. Black above and white below, the colours 
h i n g  sharply de5ned and arran ed in,& definite pattern. Lag@ 
20% 26f-t: Whether,a+ the &era of the Northern seaa belong 
to on0 epeOi&v< 0. gZadidtor,Bhcep.)’or -to bveral; i s  still B. pivbl?‘n 
which can #only be solped by a large collection of skdqone, 8ccom- 
panied b c&&til descriptions or ‘drawih of tbe external cha- 

Northern Species of Oka,” Recent Memoirs on the Cetacea, Ray 
Society, 1866 ; J. E. Gray, ‘‘ Supplement to the Catalogue of the 
‘6 Seals ttnd Whales in tlie British Museum, 1871?’ 

Pseicdwca crassidens (Owen). Tedh very like thoso of Orca, 
but it is distiuguished from the true Killer by its smRUer size, 
narrower flipper, shorter dorsal fin, and more uniform dark colora- 
tion. Hitherto only met with in a subfossil state in Lincohshike, and 

1 . I  

Del hinapterus Zeucas (Pallm). 

racters o r the same individuals. See. D. flschridht, ‘‘ On the 

(2 2 
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on several occasions in small herds near the entrtince of tho 
Baltic. Ita true habitat is still an intereeting subject €or ob- 
servation. See J. Reinhardt, (‘ Recent Memoirs on the Cetacea,” 
Ray SOC. 1866. 

Glolicephalus melas (Trail), the Cding Whale or Pilot Whale, 
Grindual of the Faroese, characterised by the round form of the 
head, very long and pointed flippers, moderate-sized dorsal fin, 
and small and often deciduous teeLh, is one of the most numerous 
and best-known of all tho Northern Cetaceans, sw-imming in very 
large herds or c‘schools.” It attains the length of 20 feet, nnd 
is black all over with the exception of a whitish stripe along the 
belly. 

Grampus griseus (Cuvier), Risso’s Grampus, is a Mediterranean 
and Atlantic species, allied to the last, but distinguished by its grey 
or variegated colour, smaller flipper, and fewer teeth. It has 
hitherto not been met with fwther north than tho entrance to the 
Bdtic. 

The Porpoise, Phcma communis, F. Cuvier, Nisa of the Green- 
landers, is the smallest of the Northerp Cetaceans, not exceeding 
5 feet in length, and tho most common on the English coasts. The 
Phoccena found on the AtIantic coast of ,America has been 
described as distinct fiom the European species. I f  this be the 
caae, to which does the Porpoise found in Davis Straita belong ? 
The remaining species, constituting the true Dolphins, are 

known by the more or less elongated and pointed “beak,” with 
numerous small teeth, rather high falcate dorsal fin and pointed 
pectorals. There are four well-known species in the Nortliorn 
seas, distinctly characterised by their skeleton IM well aa by tlicir 
external features, which only need be mentioned here. 

The common Dolphin, Ardluursak 
of the Greenlanders. Teeth 44 to BO on each side above bnd 
below. Black above, shaded to 
brilliant white below. 

Delphinus tursio, Fabricius. The Bottle-nosed Dolphin. Teeth 
20 to 26 on each side above and below ; truncated in old animals. 
Length 10 to 12 feet. Black above, sides dusky, white below. 

Delplu’nus mutus, Gray. The White-Hided Dolphin. Teeth 28 
to 36 on each side above and below. Length 6 to 8 feat. 
Black aljove, white below ; a large ’white stripe on each flank. 

DelpWnus albiroehis, Gray. White-beaked Dolphin. Teeth 
22 to 27 on each sideabove and below. Length 7 to 9 feet. Deep 
purple-black above ; beak, lips, and belly creamy-white ; the 
colours sharply defined. 

Besides the works referred to above, the following may be 
consulted with reference to the Northern Cetncea :- 

A. J. Malmgren : “ Reobachtungen und Anzeichnungen iiber die 
“ Saugethier-Fauna Finmarkens und Spitzbergens.” Overs. Kong. 
Svenska Vetensk. Akad. Forhand 1864, 11. P. 127. Wiegm. 
Arch. Natursch., 1864, p. 63. 

Lindemnnn : “ Eine Geshichte der Arktischen Fischerei der 
“ Deutschen Seestiidte, 1620 - 1868,” in Petermann’s Nttheil, 1869, 
No. 26. 

Delphinus delphis, Linn. 

Leng.th of adult 7 to 8 feet. 
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. .  w. Lilljeborg : ‘‘ Sveriges och Norges Ryggrudsjur. 

Bell’e 6‘ Biitish Qudrupeds,” 2nd edition (1 874), the portion 
relating to Cehceu, by Mr. E. R. Alston. A popular but accurate 
account of the species inhabiting the British Seas. 

“ juren;’ contains a full bibli0,oraphy of Northern 

3. INSTRUCTIONS for COLLECT IN^ and OBSEltVING the B I R D ~  
of GREENIAND, By P. L. SCLATER, M.A., F.R.S. 

, . t ~ ~ l ~ : i ~ ; . c 9 , ~ : .  r . tx  

The “Manual” supplied to the scientific observers of tho 
Expedition contnins an article on the Birds of Greeiilnnd by 
Professor Sewton, F.R.S., drawn up specially for the work in 
question. This will be found to contain R complete summary of 
the present shtc of our kuowledge of the Ornithology of Green- 
land, and indkations of tho principal desidexpta as regards our 
acquaintance with the Birds knowu to occur thoro. 

For the determination of the European species, the following 
works should be consulted :-Yaryoll’s .‘ History of British Birds ” 
(London, 1813), or i\IacGillivray’s ‘ 6  British Birds ” (London, 
1839) : for the American Epecies, Baird’s 6‘ Birds of North Ame- 
“ rim ” (Philadelphia, laso), or COue’s ‘6 Key to North American ‘‘ Birds ” (Salem, Mass., 1872). 

The principal objects of the observers who direct their nttention 
to Birds should be- 

l. T o  supplc?ruent the present cuteloguo of the B i r b  of Green- 
land by ascertaining the occurrence of additional apecies. 

2. To render our present knowledgo of tlie species that occur 
there more perfect by additionid observations on them. 

TO this end, specimens should be‘prcsewed of‘ ull thc species 
of Birds mct with during the expedition. In  the w e  of dl except 
tlic very commonest species, examples of both sexes in their 
various plumages, ns also of the eggs, nestling, nnd immature form 
of such as breed in the country, ehould be preserved. Every 
tjpecimen collected should be carefully labelled with a small paper 
or parchment ticket attncJied to the foot, on which the C X ~ C ~ .  
locality, date, and collector’s name, ay likewise the sox as uscer- 
tained by dissection, should bo stated, Additionid piii+ticulnrs 
cbncerning each specimen (such as the colour of the iris, bill, and 
1%~) may he recorded in the collector’s note-book. 

The obeervntions of tho nird-collsctor should be qiecially di- 
rected %wards.the following points :- 

(1.) The nlteration in the general character of the Avi-fauna as 
the Expedition proceeds north. 

(2.) A complete record of the species observed and obtained in 
the north after Smith’s Sound is entered, and the extreme northern 
limit of the occurrence of each of them. 

(3.) The cxnct times of arrival of tho migrmts from the south 
ctfter the Arctic winter, ns likewise of their departure southwarda 
in the ail tumn, 
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. (4.) The-habits of the spe2ess that are found nesting, that is, aa 
regards the date and the mode of their nesting, and its continuance. 

Species specially requiring attention we- 
1. Th Rock-ptarmigan (Manual, p. loo), in order to ascertain 

its specific distinctness from L a g q u s  mutus. 
2. The Grey Phver (1. c., p. l O l ) ,  of which the eggs are 

scarcely known to collectors. 
3, The Sanderling (1. c., p. 102), of which ‘‘ authentic eggs ” 

are (6 very rare.” 
4. Tile Grey Phalarope (1. c., p. 102), of which u the breeding 

‘6 habits are little known.” 
6. The Knot (1 .  c., p. 103), of which the nidification is 6‘ not 

‘( known with any certainty.” 
6. The Sabine’s Gvll (1. c., p. 105), of which the eggs are 

6‘ extremely rare.” 
7. The Cuneah? or Ross’s Gull, of the breeding-habits of which 

‘‘ nothing whatever is known,” and of which specimens are ex- 
tremely w r c e  in collections. 

8. The P u f l n  of Greenland (1. c., p. 108), in order to aacer- 
tain to which form, Fratermla glacialis or I? arctica, it rehlly 
belongs. 

For the further information as regar.dE desiderata, Professor 
Newton’s concluding observations in his above-mentioned &tick 
should be attended to. 

4, .INSTRUCTIONS for MAKINCI OBSERVATIONG on, and 
COLLECTINQ SPECIMENS of, the  FISEES of GREENLAND. 
By DR. ALBERT WNTHER, F.R.S. 

.- 

Theinformation on the Fishes of Greenland is amthred through- 
out the zoological literature; and tho treatises in which anattempt 
at  giving a goneral account of this fauna has been made, are very 
imperfect and antiquated. Yet the following publications mry bo 
consulted with dvantago :- 

1. Richardson, J. ‘‘ Fauna Boreali-Americana,” Part contuining 
the Fishes. 4to., 1829. 

~ 2. Richardson, J. Account of the Fish, in Uelcher’s “The Ltr& 
of Arctic Voyages.” Vol. ii. 

3. Reirihardt, J. 6‘ Ichthyologisko 13idrag til den GrGnlandske 
Fauna,”’ in Dansko Videnskab8 Selsk. naturvid. og mathem. 
Afhandl.” Vol. vii. a. Gaimard, P. “ Voyage en Idande et RU Gronland, exeunt6 
pendant le8 ann6es 1835 et 1836 sur la corvette ‘ La bcherchp,’ ” 
Paris, 1861. 8vo. Atlas in folio. 

5. Gaimard, P. “Voyage en Scandinavie, en Laponie, au 
Spitzberg et aux Faroe, pendant les annkes 1838, 1839, and 1840, 
sur la corvette ‘ La Recherche.’ ” Atlas fol., Paris. 

Thus, the Naturelimb cannot fail to add considerably to our 
scanty knowledge of t h i s  fauna, and to the still more imperfect 
materials iu British collections. 
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1. Collect specimens of every species, with the exception of the 
common Wolf-fish (Anairhichas Zupd'), the speoies of the ganus 
 gad^, viz,, Cod-fish, Whiting, 'Pollack, Cod-fish, Ling, and 
Tomk, the Halibut and the Cap0lin.t Beyond lat. 71° N. collect 
all fishes without exception ; generally three or four specimens 
.of each kind wil l  be suffioieht. 

%*.The smallei Irin&,.tht i ecimens which can bo I packed 
in tin boxes 24 feet lon res in spirits 200 over proof; the 
larger specimens can f2sk inned  and preservod dry ; skins of 
sharks are best preserved 
3. . judgenfromr~he..colleofrians., u&t;i&ome .by previous 

travellers there rnust..be,.:at~~uita,%le doha T itiee, mu .abun&boe and a 
great variety of small shore-fish, such as F a t h e r - h h w  (Cott~ids), 
Sticklelmckb, Blennies, etc., which may be obtained by the usual 
means or by employing natives or residents. 

4. The absence of Fish life at or new the surface is no proof 
that fishes are not abundant at  8 greater depth ; and whenever 
circumstances permit, long hand-lines should be tried. These 
hand-linea should differ from the ordinary cod-line in being much 
longer, upwards of 80 fathom, and (in the fnshion of aipeter- 
noster) provided with hooks for about 20 fathom8 from the 
sinker. I n  order to allow the lines to be in the 'water for several 
hours, the hooks ought to bo fastened to the snood by a number of 
open strands of soft twine about three inches long, 60 that the ff& 
cannot bite through tho line. I have no doubt that in thisnmanner 
those extraordinary Arctic forms which we know from isolated 
examples only, can be obtained ; nearly all of them are evidently 
very voracious fishes. 

5. Although the Sharks are well represented in the Arctic Seas, 
our knowledge of ? e m  is extremely incomplete. Scarcely the 
outlines of their specific characters are known, and absolutely no- 
thiug of their life-history. No instance is on record of a young 
Bwking Shark (a gpecies by no means uncommon) having ever 
been seen. 'l'herefore, all observations regarding them ought to 
be collocted ; and specimens of a manageable size premrved. 
Should the Natur~bets have an opportunity of exeminbg. ,very 
large emrnplen, an exact outline drawing of the enti& animal 
bhowing the exact position of the eyes, nostrils and blow-holes 
(spiracula) should be mado, and the jaws cut out and preserved. 

.The speciea of Sharks which are regularly killed for Ihe sake of 
tbe oil extreated from their liver, ought to be determiped; and 
Born? Qf the European weidenhs on the coast be induced.tQ pre- 
par0 the skins of full grown examples (from 26 to 86 feet .in 
length) f o r r d e  to the Museum8 in Europe. 

6. We know of but one family of fishes inhabiting fresh,watera 
of the Arctic region, vh., Salmonoids. Trout were caught during 

* There is a second species in &eonland, Anamhichas dena'cuIalus, with 
much smaller teeth and an mepotted blackish-brown body ; this species is 
a desideratum. 

t Greenlandic: Angmaksak ; Sennersulik (male with villous exore& 
cences) . Sennersuitsut (male Without).- Eekimo: Angmnggeuok. 

1 ,  

very strong brine. 

- 
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thewoynge of thc '' Fox " in 7 2 O  (Uellot Strait), and in Spitz- 
bergen they occur several dqrees further north; so that it ia 
probable that fishes of this family live in still higher latitudes. I t  
is of the highest interest to ascertain tho extreme limits a t  which 
fresh-water species can exist ; their existence being dependent on 
the presence of food and on the conditions necessary for the de- 
velopment of the spawn. Charr can livo in Alpinc pools which 
are free from ice for a few weeks only in favourable seasons. 

a. In collecting specimens of this family take large individuals 
in preference to small ones, as young examplea of less than 8 

I inches long, are but rarely suitable for specific determination. If 
the specimens cannot be brought away, aacertrrin whether they 
have or have not teeth along the body of the vomer, that is, 
whether they are Charr or Trout. 

6. Has the focality in  which they are found, n communication 
with the sea? and is there m y  reaaon to believe the fish to be 
migratory ? 

c. I f  possible mcertain the depth of lakes inhabited by fish, and 
whether the wnter is likely to freeze to tho bottom. AE some 6sh 
of temperate regions (Cyprinoids) can endure for n considerable 
period complete enclosure in ice, it would he of intereet to prove 
experimentally that certain Arctic fish -(marine or freshwater) 
are endowed with a similar tenacity of life; rind to tiee for what 
period they can survive. 

d. Examino tha stomaohs of all Salmonoids, and note their 
contents, some of which may be worth preserving. 

' 

5. INSTRUCTIQNS FOR MAKINQ OBSERVATIONS on, and COL- 
LECTING tho MOLLUSCA of, the ARCTIC R ~ a ~ o ~ r s .  By 
J. GWYN JEFFREYS, F.R.S. 

Exactly two centuries ago Frederic Martens, of Ihmburg, first 
noticed the Mollusca which he met with in his voyage to Spitz- 
ber en and Greenland. These were the Clione papilionaeea of 

shell-less mollusk, and the latter a smaller shell-bearing species, 
both being of the Pteropod order, which inhabit tho surface of' 
the Arctic'ocean in countless numbers, and &re usually (but 
questionably) supposed to constitute the food of whales. Since 
that time Linnt, MiiUer, Fabricius, Chemnitz, Leach, Gray, 
Broderip and Sowerbp, Moller, Torell, Morch, LovBn, Forbes, 
Reeve, .Albany Hancock, Davideon, and several others, have 
described or noticed species from high nortbern latitudes ; besides 
Sars and his Scandinavian fellow-workers, who have so carefully 
and laboriously investigated the Mollusca of the Norwegian Coasta 
within tbe'Arctic circle. N o  nation has done, especially of late, 
go much aa Sweden to advanoe our knowledge of the Arctic Mol- 
lusca. In 1857 and 1858, Professor Torell, aided and encouraged 

Pal 'i aa and Lilnacina arctica of Fabricius ; the former a naked or 
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by the Academy of Sciences at  Stockholm, explored by &edging 
tho seas of Spitzbergen and Iceland ; the greatest depth reached 
by him WW 280 fathoms. In 1561 a socond Swedish expedi’tion 
was made to Spitzbergen, ,when a species of Cylychna was re- 
corded by Professor L o v h  aa having been dredged at a depth of 
over 1,OOO fathoms. A third Swedish expedition in the same 
direction waa made in 1868 ; and by the kindness of Professor . 
Lov6nI was favoured an opportunity of examining.at Stock- 
holm some of the results. The dredging8 and soundings appear 
to have extended from 6 to 2,600 fathoms ; and, at  the last- 
named depth, in N . , l s ~ . t l 8 ’ . . . a ~ ~ v i ~ , , ~ r ~ ~ ~ ,  (&ma), and a 
valve of a Mollusk (Astarte c m ~ e . w a ) - w e r e ~  obtained. Again, 
in 1871, the Swedish frigate “ Eugenia,” was dispatched on a 
scientific voyage to Greenland ; when Mr. Josua Lindahl, who 
had assisted us in the ‘‘ Porcupine ” expedition of the previous year, 
was the naturalist in chwge. The results of this last expedition, 
as regards the Mollusca, have not yet been published ; but I was 
informed by Mr. Lindllhl, .that in Davis’s Straits he dredged IL 
species of Pecchiolia (or Viticordia), apparently acutecostata ;* 

Professor L o v h  told me that a Marginella (which is a 
southern form) and a Limopsis were dredged also in Davis’s 
Straits at a depth of 900 fathoms. 

The importance of such investigations cannot be too highly 
estimated, especially in a geological point of view. The palteon- 
tological basis of; the glacial epoch consists mainly in the identi- 
fication of certain species of Mollusca, which inhabit the Polar 
sew and are fossil in Great Rdtian and even as far south as Sicily. 
But such species may owe their,present habitat and position to 
other than climatal cames, viz., to tbe action of marine currents. 
Certain small Spitzbergen species (e .9  Lega fg-igida, and L. d y s -  
bicola), have been lately found everywhere in the depths of the 
North Atlantic na well ns in tho Moditmanean ; and tho question 
naturally arises what is tho home of these species, or where did 
they originate 2 That question cannot be answered for want of 
Su0iicient Sirmation. It is likewise quite premature to assumo 
that Arctic Mollusca comprise very few species, although they 
may abound in individuals, W.e know very little about them, 
because of the difficulty of investigation. The resoarches of Pro- 
fessors Torell and Sam induce us to believe that these Mollusca 
are not less varied than numerous. 

It ie hoped that eaoh of the vessels to bo Attod out for the 
polar expdition will have a donkey engine, by which the dredges 
can be lifted ; and that B sufficient supply of necessnry apparatus 
Will be provided, regard being of course had to the limited space 
allowed for such ‘a secondary object. The great experience of 
Capt. Na@eS ~ d e r s  suggestions as to dredging quite super- 
fluous. 
_- ---__ . 

* This specks is fossil in thc Cornhe Crag of Suffolk, and the Zfinclan 
fopmtion of Sicily ; and I dredged it at considerable depths in the B~~ ef 
BisCay. It has been also dredged by Mr. Arthur Adam in the sea8 of Japan, 
and by Count Pourtales in the Gulf of Mexico. 
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One difficulty will be the preservation of‘ any soft or shell-lass 
Mollusca in high latitudes, where spirit of wine would freeze ; but 
this may be obviated by having accurate drawings of the animals 
made on the spot. Perhaps one of ,the medical staff in each 
vessel could do this. I n  lower latitudes such Mollusca might 
be kept in methylated spirit in thick glass jars, space being 
allowed for expansion by subsequent freezing. 

The larger shell-bearing Mollusca may be wrapped up in wool 
or paper and placed in wooden covered trays, such as were used in 
the ‘( Porcupine ” and ‘‘ Challenger ” expeditions ; and the smaller 
shells could be kept in wooden boxes or stout pill boxes. The 
rest of‘ the dredged material should be carefully kept in canvass 

In  ev01y m e ,  it is of the greatest consequenco that the latitude 
and longitude of the place of capture, 88 well as the depth, 
should be recorded by means of linen labeb, prepared so aa to 
make the print and writing ineffaceable by fiea yater. 

Where the ground or sea-bottom is muddy, a fine sieve may be 
used in a large tub of water to get rid of the impalpable mud ; 
or the “globe sieve” may be worked overboard for the same 
purpose. A descriptive account of thefie contrivances will be 
fourid in the preliminary report of thegcPorcupine ” exploration in 
1869, in No. 121 of the proceedings of the Royal Society, p. 415. 
Iswould strongly recommend also the “scoop-sieve” (bo. .it.) for 
catchsng Pteropods; Cuttle-fbhoa, send other a n i d  on the aufice 
of the sea. Towing-nets of muslin or 5ne gauze may be used 
for the capture of small Pteropods nnd Oceanic Crustacea; and 
the stomachs of 5 h e s  and star-fishes should be examined hr shells. 
See “ Hints for Collecting ” in “ British Conchology,’’ vd. v. The 
crdps of sea-birds occasionally contain shells ; but them shells 
would be of littoral species nnd thorefose not of much scientiAd 
vdue. 

The rocks and seaweeds on the coast should be diligently 
searched for species of Littmina, Lacuna, Pzcrpura, Buminurn, 
and other littoral shells. And it should be borne in mindthat 
too many specimens of different ages cannot be collected. Tho 
mischievous practice of species-making would not have baeu 
carried to suchIan extent if naturalists had before them a suite of 
epecimens to show the rmge of variation, imtead of being re- 
stricted to two or three specimens, nnd sometimes only to what is 
called “ unique ” specimen. 

Land and fresh-water shells, when procurable, would be ox- 
tremely interesting, and would serve to elucidata one of the difficult 
problems of geographical diatributioii. The former may be looked 
for under loose stones and among mosses ; and the latter in podls 
of water, during the Bummer and autumn. Moller described several 
species from Greenland. 

I may add that nll fossil shells should be collected, and their 
positiop accurately noted, especially the he’ h t  above the present 

region may be thue aioerta:ned, nnd R new chapter opened in the 
history of our globe. 

bags. L a  

1evbPof .the BBB. .The’formW conditlons SS P olimate of the Polar 
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6. INSTRUCTIOAS on the COLLECTION and PHESERVATION of 
By sQ. J. A L L M U ,  M.D.9 HYDROIDS and POLYZOA. 

P.L.S.. F.R.S. 
HYDBOIDA. 

IN the notes on the towing net reference is'made 
Hydroid Meduss as among the objects most frequently aptuled in 
the net ; and it is stated that these almost always originate as 
buds from rooted plant-like se hydroid zoophytes 

buds which when m8- 
yd&~?Jf~.their'lives as 

free-8wimmel.s in the ?pen portion ofthe hg&oid 
colony, and are destined to give oiigin to generative elements, 
male and female, by which the species is perpetuated, while the 
rooted plant-like portion consists for tho most pwt of a multitude 
of little hydranths OS p?lypites deatined not for goneration but for 
nutrition. These are minute flower-like bodies, each with a mouth 
occupying the centra! polllt in the flower, and surrounded by cop- 
tractile tentacles which are mostly so disposed ps to rosemble the 
petals and other verticils of a regular flower ; the whole of the . hydranths are organically united into a composite rooted colony. 
In  many cases, however, the generative buds do not detach them- 
selves at m y  poriod of their existence, and then they form, like tho 
hydranths, a permanent plant of the common colony. The rooted or 
nutritive portion of the colony is the trophosome ; tho essemblage 
of generative buds whether permanently fixed or destinod to bo- 
comg free ie the gonosome. When the60 buds become free, a8 in 
the case of the meduete abova referred to, they may be named 
planobhts. A few words on the rntdes of collecting the tropho- 
somes may here be added to what hag already been said regarding 
the plauoblasts. 

While the planoblasts must be sought for by the towing net, the 
rooted trophosomes are obtained by means of the dredge or by 
examining the rocks left exposed by the retiring tide. There is 
scarcely an depth at whioh them beautiful organisms may not be 
encounterdby the dredge, but they are most abundant in moderately 
deep water. They hero fix themselves to masses of rock or to 
old shells, or to sea-weeds or other bodies affording a sufficieiit 
surface for attachment, and in some rare caaes they root themselves 
in the sandy sea bottom. Tho region between tide marks will 8~1 
low water often afford a rich harvest to the coUeCtor. Here the 
hYdrOiae will be foundirooted to tho sides of rock pool8 01' fixed in 
the ck& or un'der the pro.ieotions of the rOck8, or sproadbg Over 
the su*acfj of' mpowd S*weede. Large loose stones lying bc- 
tween tido marks ought tQ be turned over, and the under sulfwe 
exmined for hydroid kophosomea many &which me chiefly found 
in such situations, eflpecidly on stones which lie near the cxtreino 
limit of low water. If any portion of the stones or rocks on which 
they grow can bp broken off and curried away with them 80 much 
the better ; if not, they me to bo detached by means of a broad 
knife blade pussed under thoir point of attachmoat. When growing 
on shelle they ought not to be separated from theee. If the ehella 
be too large these may be broken and the fragments preservedwith 
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the hydroids nttqched to them. When growing ovcr the surfucc 
of sea-weeds the portion of the plant to which the hydroids have 
attached themselves ought also to be rehined. Whcn thus secured 
no time should be lost in placing the specimens in spirit, for when 
expoad to the air they very soon dry up and lose some of their 
most important characters. 

POLYZOA. 
The Polyzoa ofton resemble the hydroid trophosomes so closely 

that the inexperienced collector can scarcely be expected to dis- 
tinguish them, and indced on this point he need not trouble himself, 
for the determination of their distinguishing characters inay wkll 
be left to future careful examination. Like the hydroids they form 
for the mokt part plant-liko colonies, sometimes giving rise to 
branching colonies like tufts of sea-weed, nnd sometimes spreding 
like lichens over the surface of stones, shells, and alge. Tho cir- 
cumstances under which they occur are almost entirely the s m e  as 
in tho case of the hydroid trophosomes, and thoy are to be collected 
and preserved in the atme way. 

7. INSTRUCTION; on' t h e  CONSTRUCTION and METHOD of 
USING the TOWING NET, and NOTES 011 the ANIMALS 
which may be obtained by its employment. By 
a. J. &.LMIW, M.D., P.L.S., F.R.S. 

CONSTRUCTION 01" THE TOWING NET. 
The towing net is a small bag mnde of some material open 

enough in its texture to allow of the water easily paasing through 
it, and yet sufficiently closo to retain within it such minute bodies 
as it may encounter in its pasage through the sea. Its mouth is 
kept open b a strong ling, and it is towed behind the vessel by 
means of a Erie fafitened to the ring. 

Tho Lag may be made of fine straining-linen or of now bunt- 
ing ; and in the size which will be found moRt gcnorally useful i t  
may have a depth of about 18 inches, and ~t width across its 
mouth of about a foot. The ring which surrounds tho mouth 
may be a wooden hoop ; or it may be mnde of brusa rod utrong 
enough to resist the tendency to become bent when the net is 
being &awn through the water. 

Threo pieces of strong line about two feet in length are to be 
fastened at  equal intervals to tho ring, and tied together ' Recurely 
at their opposite ends. To  the point of their union the towing 
line is to be attached. With a net of the size here suggested, a reel 
of Rtrong '' hake-line " will make tho best towing line for nll the 
ordinary velocities at which towing may be most advantageously 
prrrc tised. 

MODE OF USING THE NET. 
When-&hug rigged the net may be used from a row boat, or 

from a sailin# veeeel or etenruer under moderate way. It may be 
thrown out frdm the stern ; and in surface-towing sufficient way 
must be given to keep the mouth of the bag close to the surface 
0: the water. Many of the small objects which may be floating 
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on or near the surface of the s0a in the way of the net i t  is thus 
towed behind the vesse1, will necessal’ilily paas into it i and after 
i t  has been dowed to remain out for a period varying with the 
abundannoe of surface life in the aea a t  the time, it is to be haded 
in and examined. 

Though the richest results are usually obttrined bY UGng the 
towing net close to the surface of tho sea, it will hquently be 
found important to employ i t  at  various depths, in order to obtain 
information regarding the organisms which either habitually or 
temporarily inhabit zones other than the mogt superficial one. 

For this purpose the net i s  t6 be weight&; the weight attached 
to it depending on the depth to which it ie , desired to sink it, and 
on the velocity of the ship. Care should be taken that while the 
,let is out the motion of tho vemel be not interrupted, and that 
sufficient wny be given to keep the net conshntly distonded i n  its 
psmge through tho water. 

It will generally be advisable to employ two nets at  tho mme 
time, one working Close to the surface, and the other sunk to 
some determhied depth below it.* 

In  the directions now given, the towing net is aupposed to be 
towed behind the vessel in open water ; but the Arctic explorer 
should be reminded that sbme of his iichest fields will be found 
in place0 where the ice is for short distances discontinuous, and 
where small portions of unfrozen water will be t h e  exposed. 
Here oceanic forms will congregate in rich profusion attracted by 
the light and air. In  the smaller spaces so exposed we m n l  UBU 
with most advnntage a towing net similar to that hero described, 
but, .inatead of being provided with a towing line, it should be 
fixed to the end of a pole, and worked with the hand, 

Another mode of using the towing net, 
which is often nttended with tho best re- 
d t s ,  consists in leaving it suspended 
from the ship while at rest in the tideway 
or in the course of currents. It may be so 
left for several hours, and then hauled ii; 
for examination. A net used in this way, 
however, will be found most effective if it  
he constructed somewhat differently from 
the ordinary one. A piece of the eamc 
material as that of which the.rest of the 
net is composed should be sewed within 
ita mouth so. as to form R sort of diaphragm 
in the shape of an inverted cono With rn 
open apex, a8 shown in the annexed 
figure. This serves to retain whabver 
has Once made ite way into the net, The 
fundus of the bag is closed by simply 
tying a cord ro‘und it, and its contents 
to be examined from the bottom by un- 
tying the cord and washing out tho bag 
in the way to be presently:described. 
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* The chief difficulty which the collector will here hsve t6 contend 
against will be found in the presence of floating refuse matter 
which is being constsntlp discharged from tho ship, and which 
when the vessel is under way is.generallp carried clear of tho net 
by the force of tho water thrown off fiqom the ship's sides. In  
order to avoid as much a9 possible this source of annoyance, the 
towing line may be attached to tho extremity of a long pole fixed 
a t  right angles to the side of the ship. 

PREELW THE NET OF' ITS CONTENTS. 

The ordinary towing net immediately on being hauled on board 
is to be carefully turned imide out into a vessel containing some 
sea-water in which it ie to be moved about in  order to wash off 
such minute organisms a6 may be adhering to its surface. The 
kind of vessel best suited for this purpose will be found to be 
a white glazed earthenware pan providod with R lip, such as are 
used in dairies for holding milk. 

From the washings of the net the larger objects are now to 
be removed, and quickly transferred to clear glass jars of sea- 
wetm for further examination ; while tho water with the remain- 
ing organisms should be poured from the pin into one or more 
such jars, emh capable of holding about half a pint. 

Them smaller organisms are frequently so colourlese and trans- 
pawnt that it is at 6rst  difficult to see thema in the  jars ; a little 
practice, however, will enable the observer to recognise them, 
and he must now trnnsfer to other jars, containing sea-water, 
such aa he wishes to keep and observe further in a living state, 
for if left crowded together, even for a few hours, the water will 
become vitiated, and the delicate, frequently gelatinous organism 
become decomposed and worthless for,obserration. 

This eeparation and tranaference is best offected by glass dip 
tubes. ' 

RESULTE OBTAINED. 

The objects captured in the towing net are very numerous and 
various, and are among the most beautiful and iuteresting of 
the more simply organised inhabitants of the sea. The towing 
net has been hitherto used almost exclueiveIy in the temperate and 
equatorial latitudes, and we, as yet, know very little of what "fly 
be obtrtined by it in the Arctic Seas. The following account of 
its results applies, therefore, directly only to those BBW where the 
naturalist has used it, but it will nevertheless serve as a guide 
to the Arctic explorer, and suggest to him what he ought -to 
keep in view. 

PLants. 
The members of the vegetable kingdom which kill find their 

way into the towing net will chiefly consist of the very  OW VouPS 
constituting the .orders Diatomacece rtnd OsciUatori~, the former 
provided m t h  siliceous cases and rebinid& indeflnitely their external 
form ; the lbtter destitute of any firm eupport, and speedily 
decomposing and losing all their important characters. In some 
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seas these low forms of vegetable life abound to such aa extent 
as to discolouc the water over very wide a r m ,  and they.aot 
unfrequently serio,usly interfere with the work of the towing 
net by rendering the washings of the net so turbid as to hide the 
smell &im& taken at  the same time, while the rapid. decom- 
positioe:bf .their soft parts speedily vitiates the water and destroys 
suah animala’ 88 have been allowed to remain with them. 

To  preserve them the‘washings of’ the net should be thrown on 
a filter in order to get rid of the superfluous water, and the matter 
which remains should while still moist be tmnsferred to glass 
tubes containing spirit, 

Bdtozoa. 
Among this lowest group of the animal kingdom the collector 

should be on the look-out for Radiolark and Foramiaif&& 
‘rhough the hard siliceous cases and framework of the &diolaria 
and the calcareous shells of the Foraminiferse will ueuaUy retaiu 
their forms after the destruction of the soft parte, it  is far better 
to kamferto the spiiit the whole organism at once by means 
of the dip tube. Other microscopic Protozoa,’such as Noctilwa 
and Pen’dinium, as well as the true ciliate Infusoria, ought also 
to be watched for. Among these last are the Dictpocystide, 
II. group of pelagic Infusoria having a close resemblance to 
certain Radiolarim by their elegant Niliceous bell-shaped shells 
perforated in the mmner of lattice-work. In most crises, how- 
ever, these microscopic organisms are so minuto ne to render 
impracticable the separation and transference to spirit of an 
great quantities of them. We muet then be contented w i d  
putting up such as can be obtained, on miCroscope slides or in 
cells, a process, however, which takes time end bbour, and needs 
some practice in the art of microscopic mounting, 

Caelenteruta. 
It is in this group that someof themost nbundant and im- 

porlant results follow the use of the towing net. 
Among the most striking and interesting inhabitants of the 

surface zone of the sea in a11 latitudes are the Hydroid Medmq 
clear gelatinous, more or less bell-shaped or ‘umbrella-shaped 
organism, which mostly originating buds from plunt-like 
hydroids (or zoophytes) fixed t? the Sea bottom, free themselves 
after (t time from their supportw stems, and spend the rest of 
their lives in e state of BotiqitY at  the,surfsce, where they swim 
by the expansion and contraotmn of their gelntinous bells. When 
possible, drawings ought .to be made of thesa beautiful animals, 
for no means have pet been.dlscovered of preserving their forms 
& , O r  death with anything like satisfactory results. Many, how- 
over, may be fairly preserved by phcing them in methylated$ 

and as this seem to be the beet method we posse~s 
of preserving their zoological characters, it  should never he 
neglected. 

Nearly nllied to the Hydroid Mcdusre, and with very eimilw 
habits, me the Sip?lmopba. These usually form 1o9g garland- 



56 ALZMAN.-USE OF THE TOWIN@ NET. 

like series of transparent, gelatinous, rariously shaped bodies, 
frequently ornamented with spoB of bright colour, scarlet or 
ortinge. They may be ensily detected swimming with a rhythmical 
repetition of impulses near the surface of the sea. They require 
great care in their capture, being formed of numerous zooids or 
more or less independent buds, which by rough handling are 
easily separated from one another. Though less easily broken to 
pieces than sone other groups of associated zooids, such as the 
chains of Sa lps ,  to be praently referred to, those taken in the 
towing net will often be found injured, and a perforated or b r a  
wire gauze M e  slipt uuder them while swimming will generally 
be found the best wny of removing them from the sea. Here 
again draivings ought io be mnde when possible, ns no known 
method of preservation will satisfactorily retain their chnracters. 
The best is tlint above recommended for the Hydroid Meduss. 
Other forms of Siphonophora, such as Physalia (Portuguese Man. 
of Wur), VeZelZa and Porpita, obtained nbundantly i n  the mor0 
equatorial latitudes, have firm supports of the soft parts, and aro 
therefom much more easily preserved. Kone of theso have yet 
beeu taken in Arctic seas. They nre best preserved by being 
plnced in methylated spirit. 

Tho Discop?~orous .Medusa present II ‘general rosemblancc to 
the Hydroid MedusEe in their gelatiuous umbrella-shaped swim- 
ming disc, by the rhythmical contraction of which they h p e l  
themselves through the sea. They attain, however, for the most 
part a much larger size. The smnller forms may be treated as 
has been recommeuded for the prese~*vation of the Hydroid 
Medusso and Siphonophora ; but wo should scarcely recommcnd 
any attempt to preserve the larger ones, which frequently attain a 
diameter of one or more feet, and which would need (to obtain at 
hevt very unsatisfactory results) more preserving liquid and space 
thau could be afforded them. Here again the aid of tho draughts- 
man is indispensnble. 

Both Hydroid nnd Discophorous Medusm arc commonly kno.wn 
by the name of “jelly Ash.” The observatious of Scoresby nid 
of the naturnlists uttsclied to Kotzebue’s voyages 11avo provctl 
that both forms abound in high latitudes. 

The Ctenophorn ( U e ~ o e ,  Cydippe, &e.) form a large part of the 
surface life of the sea. They ttre oftep of considerable size, nre 
constunt products of the towing net, and ought to be preserved in 
the way indicated for the Medusm and Siphonophorn. 

The other division of the Caelentcrata, exemplified by Sea 
Arieplones nnd Corals, have few frec-swirnming representatives. 
One of these, however, Arachnaclis, mpy be expected to occur in 
the Arctic seas. 

Echinodeimata. 
The lnrval forms of most of tlm Echinodermata (Sea Urchins 

Star-fishes, &c.) consist of minute free-swimming organisms which 
are amoug the most frequent captures of the towing net. They 
should be ierqoved by the dip tubo from the wnRhingR of thc net, 
mid trnnsferrod to  spiiit. 

. 



..ALLNAN.-USE OF THE TOWING NET. 57 

Vermes. 

nnimals will be best preserved in spirit. 
A great many of the Sea Worms, however sedentary they may 

bo in their adult Stages, aro in their larval condition free-swimming 
pelagic forms. They are full of interest in the light they throw 
upon the phenoniena of development, and on the affinities of dis- 
tant groups of the animal kingdom. They should, therefore, be 
always cnrefully noted, removed by the aid of the dip tube from 
the wnsliings of the net, and preserved a8 far ~8 possible by 
immcmion in spirit. 

Al'thropodu. 
Among the invertebrato life which abouilds in Arctic S~ILS, md 

which from tho+concurrent testimony'of h*ctic '  voyagers constitate 
a chwsaateristic feature of their fauna will be found tiie Am h+b- 
dous Crustucaa: I Th888 ase mal l  :active 'aninids;h6it f d l i t ~ y  
known to us by the sand hoppers" of our owd shores. I n  Arctic 
regions they we often attracted in countless multitudes by frag- 
ments of 05al thrown into the sea. To such nn extent do they 
abound there that the cnrcass of a seal has been in a few hours 
reduced by them to tho condition of a clean skeleton. They frequent 
vdious depths from the surface domnward8,'and may be all, dell 
preserved in spirit. 

Among the Isopod CTolgtaaeafIdot~a, kc.), we also find actiio 
fi.0C-SWimming species which frequent tho stirface zone of the sen 
and are constantly copturod in the towing net. 
served like the nmpliipoda in spirit. 

Minute Entomost.rmow CvustUCa, especially those belonging to 
the group of tho Copcpdu, flre Oftell CaptUrod in amazin quanti- 
ties in the towing net. ~' AS with othpr microscopic & m e  the 
attempt to eepttrats them from tho washinp 'of the net with the 
view of prosorving them is troublesome and dificult. I f  hom- 
ever the collector has an abundant stock of patience he mny here 
use his dip tube and phials of spirit with advantage. A t  all 
events other animals which it mny be desirable to preservo Cola 
nny length of time in a living stnte should novcr bo left &ug 
with theso little Crustacea when they n m  contained in tho jar8 ill 
m y  considcrable quantity, for tho Entomostrnca rnpidly decom- 
pose and render the water unfit for other forms of life. 

i 2 . b .  

They may bo pre- , 

36129. I? 
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The Crustacea are also rich in larval forms which abound in 
the most superficial zone of the sea, where their development is 
favoured by the more intensified conditions of light and aeration 
to which they are there exposed. Among those larval forms are 
the free-swimming young of the higher Crustacea, especially those 
known to the older observers under the name of Zoea, at a time 
when these immature organisms were regarded as completely 
developed and independent forms. Also the larvse of the Bur- 
nacles, a low section of the Crustacea, which, thou h absolutely 

free-swimmers in the open sea. These are all active creatures 
of singular, and ofton grotesque aspect, and are among the most 
frequent captives of the towing net. Many of them are of greet 
interest in their bearing on the laws of development and on the 
affinities of groups. They admit of being well preserved in spirit. 

fixed in th%r adult state, spend the early period of t % eir lives 

Mollusca. 

Among the most abundant and striking pelagic forms are the 
Salpm belonging to the low molluscoid group of the Tunicuta. 
They are of a somewhat oval or prismatic shape, attaining a length 
of from half an inch to two or even three inches C they are of crystal- 
line transparency, with usually a large brown, reddish, or purple 
globular body visible within them near one end, and caused by the 
location at this spot of some of their more important viscera. They 
swim in jerks near the surface of the sea, either singly or united-into 
long chain-like groups. Being of considerable consistence notwith- 
standing their clear gehtinous appearance, they can generally be 
very well preserved in spirit ; but great w e  must be taken not 
to separate the components of the chain-like series which are very 
easily detached from one another. Indeed when taken i n  the 
towing net these are very often found to be broken up, and the 
safest way of capturing them is by gliding under them 88 they 
swim past the vessel s perforated ladle, as has been recommended 
in the case of the Siphonophore, and then carefully tsansferring 
the whole chain to spirit. 
Appendicularia is another tunicate also frequently taken in the 

towin net. It is a ininute clear oviform creature, of about the 

transparent ribbon-shaped swimming organ, somewhat resembling 
the tail of tadpole, and springing from a point near one ond of 
the body. It may be transforred to spirit by means of the dip tube. 

Holding a much higher position among the Mollusca are the 
Pteropods. These me free-swimming animals provided with a 
pair of wing-like appendages by tho aid of which they flit through 
the superficial zone of the sea. They are usually clear-bodied, 
and either colourless or tinged with Borne shade of purple! and 
r d y  attain a length of from haIf to three quarters of an Ifch* 

OAe of them are said to be diurnal in their habits, sinking m t ~  
the &Par regions :during the night, ,while others are.b&eve? to 
be nocturnal and to withdraw themselves from observation during 
the day. Those. stnternents, however, require confirmation. Some 

size o f a millet seed, and w i l y  recognized by D rapidly mbrnting 
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of them are provided With a delicats transparent shell, others are 
quite naked. Some of the naked f m s  (Clio) have long boen 
crssooiated in the 'sccounts of Arctic voyage with the fauna of high 
northern seas, whero they occur in immense numbers, and are be- 
lieved by the whale fishers to form the principal food of the whale. 
They are easily taken in the towing net, are of considerable 
comistsnce, and can be well preserved in spirit. 

The Reterqoda ( Carinaria, Atlanta, firola, kc.), another free- 
swimming form of the higher Molluscq are also either naked or 

nalf shel1;which may be large enough to 
*'or-+!$ 8only,sufEoient for the protection 

reproductive organs. Theyswim by m&ns 
of a vertical fb, which projects from the ventral surface. They 
are abnndant in the warmer temporate, and equatorial seas. 
Their habits resemble those of the Pteropoda, md they may be 
captured and preserved in the eame way. 

Some of the Nwlibv-amhiate Gastwo$odmh MoGluSca dso  possees 
pelagic habits. It is rare, howeveri to find among them. freb- 
swimming species, and they are mostly-indebted for their pelttgic lie' 
to floating sea weed (Gulf weed, &c.) on the fronds of which they 
habitually live, and by which they are carried about from place to 
place in the open sea. Floating emweed, indeed, ought always 
to be carefully examined. It frequently affords a rich storehouse 
of ram animals, which aye for the most part easily preserved in 
spirit. 

Among the Mollusca are also may,$he-swimming larval forms. 
Thesg am all minute, animals, ,generqlly furnished with a 
whspicuaua wing-lik0 ewimming os ana, and with s little. 
like shell. Though proceeding g o m  more or less sedentary 
parents, their life in this stage'is entirely that of the free-swim- 
ming Pteropods, and they become ensy captives of the towing net. 
They must be removed by the dip tube, and preserved in spirit. 

Vem%brata. 
we.,c&n,haray expect.& mstjt)witBHertebfhW 'JfbfdxMiW :tifdbng 

the contents of the towing net~-~.O;cdonally, however, small fishes 
(Syngnsthide, &c.) frequent the most superha1 zone, and will 
be captured in the not. Small fishes of pelagic habit are not 
unfretpmtly taken among floating "gbh ' %ed. All these should 
be*presebed in spiht. The oce~irrence of floating dsh-e& slibMa 
be noted, and specimens reserved. 

PHOSPHORESCENCE. 
It k now well ascertained that the Phosphorescence of the sea 

is mainly due to living a b s l s  which frequent by pight the more 
superficial zones i md no opportunity of carefully observing this 
phenomenon ought to be neglected. It is of importance to  know 
the various species to which the light-giving function must be 
assigned, and to determine the conditions wliich niny aid the 
luminosity or interfere with it. The collcctor shauld dWqV3 make 
a note of the possession of this property by niiy animals in ~vliiall 

. . . ., 
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he may have observed it. On occasions when the luminosity of 
the sea may be exceptionally intense, or when on the other hand 
this phenomenon may be ~i~ceptionally feeble, the temperature of 
the sea and the meteorological conditions present should be care- 
fully noted. 

T1ms OF USING THE TOWIXG NET. 
The hours during which the towing net may be employed wit11 

the best results are various. In the temperate and equatorial seas 
some of the surfacedwellers remain habitually in the deeper 
regions during the day, and come to the surface only in the 
evening and during the night, while others will be Sound near the 
surfece only in the daytime. I n  such latitudea the surface-life of 
the sea is usually found most abundant about sun rise, and agaiu 
shortly after sunset. In  Arctic regions, however, with the very 
different distribution of light and dRpknest3, the habits of marine 
animals may be something quite different. These can be learned 
only by careful observation, and we as yet know little or nothing 
of them. 

PRESERVING LIQUIDS. 
In the above directions the only preserving liquid mentioned is 

alcohol. This is certainly the most genernlly useful one, and will 
probably be found the only one practically available in high polar 
latitudes. It may be used in the form of methylated spirit of the 
ordinary commercial strength. 

Schulze recommends for the preservation of very small Medusae 
and other small delicate organisms, that they be placed, whilo alive, 
in a watch-glass with sea water, and then rapidly killed by drop- 
ping into the water a 1 per cent. solution of osmic acid. After 
lying some minutcs in the osmic acid they are to be immcrsed in 
pure water, and from this transferred to spirit. 

8. SUPPLEMENTARY INSTRUOTIONS. By PROFESSOR HOXLEY, 
See. R.S. 

The authors of tho preceding pages have so Sully covered the 
ground of zoological instruction, that I have but few observa- 
tions to offer. 

It is desirable that no opportunity of beeking for Insecta, Arach- 
nida, Myriapoda, p d  Annelida, on land or in fresh water, should 
be neglected. aS if the Swiss glaciers, insects may occur in pools 
on land ice. Considering how few such specimens are likely 
be obtained, i t  will be well to preserve any that may be found 
spirita. The contents of the crops of birds will be worth semi -  
nation on the chanca of finding remains of such animals. Minute 
fresh-wttter entomostracous Cimstncea and Infusoria aro particu- 
larly worthy of notice and preservation. 
served in spirit if previouely treated with osmic acid. 

The latter may be pro 
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The external and internal parasites of mammals, birds, and 
fishes should be sought for and preserved in spirit, the organs of 
tho animal from which they are obtained being carefully noted. 
It would be intoresting.to know if the Arctic Cnnidrs are liable to 
be infested with Pentastomum, a large-sized vermiform parasite 
which occurs in the frontal sinuses of the dog. The abdominal 
cavity of fishes of the cod tribe and other deep-water fishes may 
yield specimens of the worm-like Myxioid fishes, of which only 
very few forms are at  present known. 

The experience of previous voyagers shows that amphipod and 
isopod Crustacea may be captured in great numbers by letting 
down a piece of meat into an ice-hole ;. and the.oxploration of the 
contents of the stomachs of fishes, and especially of nny of tho 
whalebone whales, will probably yield a harvest of pelagic Crus- 
tacea and Molluscs. 

I t  is needles8 to remark on the importance of dredging when- 
ever opportunity offers, and on the valuo of all specimens of 
stalked Crinoids that may bo obtained. Tho rare and singular 
Ascidinn Chlyosoma, the test of which is covered with polygonal 
plates, may possibly be met with, and, if so, should bc carefully 
preserved i n  spirit. 

One of the most iiiterostiiig points to which tlie natiiralists can 
direct their attention, hqwavor, is the obtaining of materials for 
tho determination of the nature of tho microscopic surface Fauna 
and Flora, and the comparison of it with the sea bottom in the 
Bame localities. The latter will, of course, be obtained by sound- 
ing. The former may bo secured and presmved in the manner 
adopted by Dr. Hooker in the Antnrctic expedition. This method 
consists simply in filtering a certain quantity of sea-watsr, taken 
nt the surface and free from obvious impurities, through fine filter 
pnper. Aftor a su5cient filtrate has heon obtained, tlie square of 
filtering paper may either bo folded up with tho filtrate imido, 
the latitude and longitude being written with a dark black pencil 
on tho outside, and simply dried ; '01' better still, it may ba put, 
while still damp, into strong spirit. Perhaps even water, strongly 
impregnnted with creosote, might suffice to preserve suoh collao- 
tions; but it will be desirable not to trwt to this without first 
trying the effect of mRcerrttion in mch rt'fluid on tho pnper. 

Sal ce arc excellorit collectoi~ of srirface organisms, and whon- 
ever tfey are met with in numbers it will bo worth while to pro- 
~lerve n good niany for the sake of tlie microscopic organisms 
contained in the alimentary canal. In tho cnse of the larger 
Sa&@, the end, usually coloured, which contains the stomaah may 
be cut off from a 3 number 'of specimens, and preserved for the. 
snme purpose. 

The stomrrchs of Lanidlihranchs oitainad by tho dredge will 
give equally valuable information respecting the minute organisms 
ilt tho bottom. 

. 
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11.-BOTANY. 

I,. INSTRUOTIONS in BOTANY. By DR. J. DAL~ON HOOKER, 
C.B., President of the Royal Society. 

There are many observations to be made on the habits and dis- 
tribution of Arctic plants, and important collections to be formed 
illustrative of the local conditions of the climate and geological 
character of the regions they inhabit. A reference to the amount 
of the Greenland Flora, republished in tho Manual prepared for 
the us0 of the Expedition, shows how complicated is the problem 
of the migration of Arctic plants, and how much there is still to 
be learned from mere collections of specimens, prcwided these bo 
complete for each locality, well preserved, and carefully ticketed. 
Quite as much also is to be lenrnod of the life-history of Arctic 
plants ; u field of rosearch in which nothing has been observed, mid 
one so wide that but a few indications as to what may be done can 
here be given. In  this particular branch of inquiry the observe 
tions must for the most part be SUggWkd by theobserver himself; 
and an original and inquiring mind may find m n y  paths to ditc- 
covey even in the study of' the poorest fforti under its most un- 
promising aspects. 

FLOWERING PLANTS. 
There is reaaon to suppose that certain of the species of Arctic 

enera freely hybiidise, especially those of Drabs, Saxifraga., and 
fsdjx, 1 can account in no other way for the number of inter- 
mediato forms that are found in dl extensive collections, and this 
between planta so distinct in other countries a8 the white and 
yellow-flowered Drabas. Hybridisation may also account in some 
degree for various supposed species rarely fruiting, though this is 
more probably due to the sudden accession of mow or other metoo- 
rological causes at the period of fertilizntion. 

* I n  connexion with the above subject, the pollen of tho various 
species should be carefully examined, and observations made UCI to 
whether it is carried by the wind or by insects from flower to 
flower ; and whether the surface of the stigma is viscid, or papil- 
lose, or clothed with hairs ; and whether the flowers secrete honey 
on the petals, disk, or elsewhere. All association of insects wit11 
plants should be carefully noted, and their effects watched. It iu  
doubtful if any annual flowering plant attains a very high latitude ; 
the haunts of land animals, as the musk ox, &c. should be searched 
for suchi , Specimens of flowering planta should be abundantly 
collected both in flower and fruit, and this in nll localities, keeping 
a very careful look out to aecure.all the species of such Families 
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grasses and sedges which resemble one another so much, md to 
Becure both sexes of the willows. 

Selected specimens of extreme forms and varieties of species 
should be sedulously collected, in order to show the limits of 
variation in *a given area, and dl circumstances that seem to 
influence variation should be noted. 
I Any modi6cation of the facies of the vegotation in the 
various loc~lities ehould be noted, as also the relativo abundance 
and variety of the ubiquitous as woll as of the scarcer species, 
their luxuriance of growth, &c. 
ha collectad on icebergs, JOTr on transported ma8888 of ice, 

should bo searohed for, seeds, roote, and: remains of plants, and if 
practicable spread out and kept mqist, till any see& it may contain 
should have germinated. The number of kinds that gerrninatk 
under such circumstances should bo noted. 

MOSSES m HEPATIOE. 
These have never been collected with tho care they deserve in 

the k c t i c  regions. They are much more numerous thau a casual 
observer, or one who attends to flowering plants only, would sup- 
pose, and can only be satisfactorily collected by close attention. 
Not unfrequently eeveral species grow together in one tuft, and 
the hepaticro osyecially are often found threading the tufts of 
mosses as solitary individuals. When colleotad, the tufts, if GOY 
have to be carried far, should be wrapped singly in  paper, as their 
leaves nnd organs of fructification are liable to be injured. TO 
preserve them the tufts ahodd be broken up by the hand into 
fan-&aped specimona and presaed; eucrh epecimons indicate the 
habit .of growth ; one tuft will thus supply many instructive 
specimens. In the case of mosses in fiuit, the calyptra and opr- 
d u m  Hhould be wefully sought for, and if fugncious put in B 
little fold of white paper by the specimen. The male organs 
nre often minute and obscure, and should be diligently sought for, 
using the pocket lens in the field if .necessary. Many species 
have tho sexes in d8erent tufts; and in the Arctic regions ,tho 
male plants are probably more frequent than the female. Of some . 
species indeed the male inflorescence is only known. 

LIO"6. 

These have not been collected with any method in the P o h  
A.xnexiqm Islands ,or in the high latitude8 of Greenland., Many 
of' the largex species ,that @OW on rocks or on the earth have 
indeed been brought home, especially by Lydl and Walker, but of 
the minute kinds that i h b i t  the bark of shrubs, and possibly the 
leaves of various planh in those regions little is known ; nor of 
the crustaceous kinds that adhere to stones, aud which cannot be 
'removed without pieces of the rock or stone on which they POW. 
TO remove them a hammer and n chisel are uecessltry, and the 
specimene should be trimmed so as to take as little bulk ag possible, 
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consistently with pi*eserving the whole specimen. Besides drying 
between pnpers the branched and leafy kinds, bags of them should 
be brought home in a rough state €or chemical analysis. 

FUNGI. 
This. family of plants ia rare in the Polar regions, and a few 

Agarics and Pezizs are the forms most frequently to be met with. 
Search should be made for the minute species which nre parasitic 
on the branches and leaves of woody plants. Jn the case of 
Agarics the spores should be collected on white paper and their 
coloiir noted, and the plant itself preserved in spirits. In all 
cwes the colours should be noted, or, better still, the plants should 
be drawn. It is w-ell also to note of Asaria,  &c. whether tho 
stalk is solid or hollow, and the top dry or viscid. 

ALGAL 
Marine Algse may be found between tide-marks attached to 

rocks and stones, or rooting in sand, &c. ; those in deeper water 
are got by dredging, and many are cast up after storms; small 
kinds grow on the larger, and some forming fleshy cruets on 
8tone8, shells, &c. must be pared off by means of R knife. 

The more delicate kinds, after gentle washing, may be floated-in 
a-veeel of fresh mwekr, upon thick and mootb  writing or drawing 
paper ; then gently lift out paper snd plant together ; nllow somo 
time to drip ; then place on the sen-weed clean linen or cotton 
cloth, and on i t  a sheet of absorbent paper, and submit to mode- 
rate pressure. Many adhere to paper but not to cloth; then 
change the cloth and nbsorbent paper till the specimens, are dr?. 
Large coarser kinds may be dried in the same way as land plants ; 
or are to be spread out in the shade, taking care to prevent con- 
tact of rain or fr&h wafer of any kind ; when sufficiently dry, tie 
them loosely in any kind of wrapping paper. Thoee preserved in 
this rough way may be expanded and floated out in water at any 
time afterwards. A few specimens of each of the more delicak 
A1gz-e ought to  be dried on mica or glass. A note of date and 
locality ought to be attached to every species. 

Delicab slimy Algm are best prepared by floating out on smooth- 
tmrfaced paper (known as '' sketching paper ") ; then allow to 
drip and dry by simple exposure to currents of air without 
pressure. 

Very little information exists regarding the rauge of depth of 
marine plants. It will be very desirable that observation8 should 
be made upon this subject, 88 opportunity from time to tima 
presents itself. 

Professor Dickie remarks, and the caution should be borne in 
mind:-" When the dredge ceases to scrape the bottom, it p = Y  
" in& progress to the surface much the same as a towmg net, 
" capturing. bodies which are being carried along by currents, (' and therefdre great caution is) neceasnry. i n  reference to any 
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(c marine plants foufd in it. Sea-wo~ds are among the most 
(6 common of’ a! bohes carried by currents near the surface or 
(6 at yarious de ths below, and from their nature are very likely 

Cmefull note and preserve Algre brought up in the dredge at 

mens attached to shells, corals, &c., which would indicate their 
being actually in situ. 

The following observations in the methods of collecting Diato- 
mace& .&re extracted th? 
and apply to Rhizopo man 

(6 The various means employed for Sele 
according to circumstances, 89 the followine enumeration of the pro- 
-889 pursued will show. I. Sea-water WBR filtered through closely 
woven bibulous paper (filter paper), which latter was folded, dried, 
and carefully put’away. If a certain mensure of wator be always 
thus treated, an npprOXimt$e knowledge of the abundance and 
scarcity of the various species and genera occurring nt different 
positions may be gained. 11. The ecum of tho ocean almost 
invariably contains many species entangled in its mass; it  w8s 
preserved in small phials well secured. 111. A tow-net of fine 
inuslin used when the vessel’s rate does not exceed two or three 
knots seciires many kinds, which may be washed off the muslin 
aud collected on filter paper. IV. The stomachs of Salpm and other 
(especially of the naked) Mollusca, invariably contain Diatomacere, 
sometimes several species. These Salpse were washed up i n  masses 
on the pack ice, and in decay they left the snow covered with 
animal mattter impregnated, &B it were, with Diatomaces ; the  
Teliquia mere preserved in spirits. V. The ditt and soil of the 
Penguin rookeries, and especially their guano nboiind in Dish- 
macere, perhaps originally swallowed by the Salpre and Cuttle-fish, 
which themselves becomo the prey of the Penguins. VI. Ice 
encloses Diatomace= : they are deposited on the already formed 
ice by the waves, or frozen into its substance during calm.weather 
when the upper stratum of water rapidly yng88lF Ice 80 formed 
generally breaks up by the swell of the 888 into thin mgulnr masse8 
which become orbicular by attrition, whence the name pancako.ice. 
The pancake-ice waa often seen a few hours after a calm, covering 
leagues of ocean, and uniformly stained brown from the abundance 
of these plants. It was taken in buckets, and when removed from 
the m+&r appeared perfectly pure and colourless. On melting, 
however, it deposited a pale, red cloudy precipitnte, excessively 
light, wnsisting wholly of IXatomaceae. ‘his  precipitate wm 
bottled onthe spot, and proved more rich in species than my of 
tho othor collections. The specimens were also the best preserved, 
for Professor Ehronberg obsewes that some thus obtained appeared 
as if still alive, though collected three p ~ r s  previous to Ilis exami- 
nation, and subjected to many vicissitudes of’ climate. Tho snow 
sometimes falls on the surfuco of the still oce.an-wa&r and does 
not freeze, but floats 8 honey-like substance, often called bruh-ice ; 

( 6  to be entang P ed and brought up.)’ 

moderate E! epths, under 100 fathoms, or deeper. Preserve speci- 
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treated in the m e  way aa the.pancake-ice it yielded an abundant 
harvest. VII. The mud and other soundings from the bot$om of 
the ocean, when brought up on the arming of the deep-sea lead, 
or the chlam or dredge, generally contain the siliceous Bkeletons 
or coatings of many species, with the marking of their surface 
retained. VIII. The fresh and salt water8 and muddy estuaries 
of the Falkland Islands, and similar localities present us with 
species, occurring under circumstances altogether similar to what 
accompany their alliesin Europe, and me caught by thedredge as 
it ’homes up.” 

Note Algs on ships, &c., with the submerged parts id a foul 
condition; also preserve acrapings of coloured crusts or slimy 
matter, green, brown, &c. 

Observe Algs floating, collect specimens, noting latitude md. 
longitude, currents, &c. 

Examine loose floating objects, drift-wood, &c., for Algm, if 
no prominent species presents itself, preseire scrapinge of any 
coloured crusts, note as above. 

It might be useful to have a few moderato sized pieces of 
wood, oak, &e., quite clean at  first, attached to some part of the 
vessel under water to be exnmined, say, monthly. The: larger or 
bhorter prominent Alga should be kept and noted, and crusts on 
such examined and preserved, with notes of the vwel’s coufae. 

‘vnrious instances have been mentioned by travellers of the 
coloration of the sea by minute Algs, as in the Straits of Mal’acca 
by Harvey ; and cmes of this kind would be worth special attention. 

The calcareous Algle (Melobesia, &c.) are comparatively 
little known and are apt to bo overlooked, they probably do not 
inhabit the Polar area, but their northern distribution is undeter- ~ 

mined. 
Fresh-water Algm should be collected aa occmion presents. 

Prof. Dickie states that they may be either dried like the marina 
kinds, or preserved in a fluid composed of three parts alcoliol, two 
parts water, one part glycerine, well mixed. 

Cases are recorded of the presence: of Algs in hot springs. 
If such nre met with the temperaturo should be noted and specimens 
preawved. 

Mr. William Archer, of Dubliu, has supplied the following notees 
OD collecting Diatoms, Brc. in Ireland, and which probably apply 
equally to various Polar localities whero water stagnates. 

6‘ I n  these lands the nicest Algm are those found in peaty dis- 
tricts, not in peat-bogs, but in uncultivated spots with a peaty 
bottom, on the edges of springs, and thie in spring and summer 
when the bpecies are found in conjugation or in fruit. Desmidies 
are met with far more abundantly in such spots eitlier mixed with 
Confervm or crowded into cloudy masses on dead leaves, or (the 
la er-kinde) forming a mucous stratum. The collecting a 
l i a e  of enah mat&rial &om1 nlany sites offers .thd best means of 
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obtaining many and m e  species. To obtain fruiting spechens 
choose in most the least green or attractive looking specimens, 
and even brow' ;and 'dead looking patohes afford the best chance 
of obtaining fruiting specimens of the conjugatre. This' follows 
from the hct that the cells empty in conjugation, and the patches 
hence consist for the most part of empty siliceous coats. $ayto- 
nernatons snd'Pdmellaceous AIgce grow upon wet rocks; the 
former keep well enough folded in paper and left to dry, after 
which they can be re-moistened, but the latter should be bottled" 

The Arctic Expedition affords excellent opportuuiiies to the 
naturalist for making observations on the power of seeds to resist 
cold whilst retaining their vitality. To this cnd samples of 
various seeds will be supplled for conducting the experiment, which 
is of the simplest description, Certain fixed numbers of any one 
kid of seed should be exposed to a low temperature, and sown, 
side by side with as many that have not been so exposed, in pans 
of earth kept moist, and the time required for the germination of 
every seed noted. Such kinds as survive the degree of cold to 
which they have been exposed should then be referred to succes- 
sively longer periods of cold and to greater cold till the power of 
germination is lost. Variations of this experiment will suggest 
themselves to the naturalists; equal numbers of small and light 
seeds, and larger and heavy may' be compared, which may be 
salected by weight or by measurement. The germinated plants also 
may bo exposed to suc&essively grbwr' degrees of cold and the 
results noted. Seeds may be immersed in fresh and in salt water 
of different temperature artilicially .raised, with a view of tasting 
their power of resisting their iduence, aa may also roots of I?olru. 
plbnts, tho hybernacula or buds of such plants as Samtraga 
C ~ T ~ L U U .  The seeds supplied are mustard, cress, radish, turnip, 
pea, benn, sweet pea, wheat, barley, oats, maize. 

Observations are wanting of the temperature to which Arctic 
plmts are exposed during the winter when covered with snow. 

#This can be approximately ascertained by sinking a tube of wood 
or other non-conducting materiaL containing a thermometer 
attached to the bme of a rod of wood through the snow into tho 
soil in which the plants grow. The base of the tube should be 
made of ti conducting material which would take the tern- 
perature of the soil, and the bulb of the thermometer Bhodd be 
covered with wool, so that it may retain the tomperatwe during 
withdrawal for reading off: 
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IIL-GEOLOGY AND MINERALOGY, 

1. GENWL INSTRUCTIONS for OBSERVATIONS in GEOLOGY. 
By Prof A. C. RAMRAY, LL.D., F.R.S., Director-General 
of the Geological Survey, &c., and JOHN EVANS, 
F.RS., President of t h e  Geological Society. 

The instruments and other appliances necessary for daily or 
occasional work are few. 

1. A hammer blunt at  one end for breaking rocks, and 
flattellcd and somewhat sharp on the edge at the opposite end 
for splitting purposes when in Rearch of fossils, &c. It is well 
to be provided with a spare hammer or two in cnse of loss, and 
one or two of smaller size for trimming specimens. The most 
convenient way of carrying a hammer is to sling i t  in a flat 
piece of leather through which the handle is passed to a belt 
buckled round the waist. 

2. Two or three small steel chisels. 
8.' A measnjng ,tape is  eometimes useful. 
4. A pocket compass, in which there may be 
5. A larger pendulum clinometcr, which is also a foot-rule. 
6. A common ivory protractor. 
7. A leather satchel slung across the shoulder in which. to 

8. Gummed labels with printed numbers to stick on rock 

9. Some cotton to pack delicsto specimens in. 
10. A supply of packing paper, and small canvas tags for 

11. Note-books, which may also serve for sketch-books. 

13. An aneroid barometer for the measurement of' heights. 
14. For the purpose of refreshing the memory in C R B ~  i t  

should be at fault, a late manual of geology ahould be provided, 
such as Jukes' Student's Manual, and Lowry's Figurea of Possile 
stratigraphically arranged. This gives an excellent idea in t t  
compendious form of the different forms of fosriils which may tm 
expected iu the various formations. Also Ramsay's P h y s i d  
Geology and Geography of Great Britain, which explains thc 
connexion of Geology with Physical Geography in a eomewliat 
condensed manner, ctnd is more or less applicable to many 
countries besides Great Biitrrin. 

STEATITIED AND IQNEOOB Rooxe. 

attention of the observer should be drawn, assuming him not 

. clinometer. 

carry specimens, fossils, &c. 

specimens and foesila collected. 

special specimens. 

' 12. A box of colours and some drawing paper. 

The following are the chief preliminary points to which tho 
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to have had much experience in geological work in the field, but 
to bo already acqufunted With the elemenbry principles of the 
stratificatiop of aedimenta by water ; if-not, it will be necessary 
for him to consult a manual, like that of Jukes and Geikie. 
On a. voyage such as that contemplated it is probable that 

eectionei whether of solid rocks or of looser euperficial detritus, will 
chiecF.b? on lines of c w t  cliffs, or indicated b the out- 

wator mark. 
cropping of strata on occasional flat spaces between hig K and low 

a. Do the rocks lie in horizontal layers 0; beds, and mo they all 

of the same lithological charactor, such aa of Co~glomerate, 
. Sandstong Limestono, or Shale ; or do they vary, such as 1 Con- 
glomerate, 2 Shale, 3 Limestone, 4 Sandstone mixed with pebbles, 
5 Shale again, and 6 Sandstone ; or are they of mixed character 
partaking of two or more kinds of material. If Conglomerate, 
are tho included stones rounded and mater-morn, or angular i of 
what kind or kinds of material do the fragments consist ; of what 
size are tho largdst stonee ; und the site of the parent rock from 
which they were derived should be noted when it can be ascer- 
tained. 

Do all, or any, of the be& contrtin fossil. shells, or other kinds 
of organic remains: I f  so of what gonara, and if possible try 
by genein and spocies to determine to what part of the scale 
of the geological formations they belong, such. as Silurian, CRP 
bonifbroug Oolitic, and 60 on. The fossils from each separate 
bed should also bo numbered when collected. 

Fig. 2. 

.b,. ,A~B the strata i q c b e d  (pc, 4, fig. 2) or vertical (c., Ag. 2.) 
If. .inclined, .at ,wha$ ,angle$ dp they dip. . This is ascertained by 

the piw of the clinometer., .The point of the compaes toyarde 
which the strata dip ehould also be accurately registered. 

Fig. a. 
1 
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c. It m y  happen that the strata do not 
dip regulsrly in any given direction but are 
beat and contorted, and this' should be noted. 
In all w e 8  observations of their fossil and 
other contents should be registered similar to 
those mentioned with regard to the eupposGd 
horizontal strata, that ie to say, in serial 
order. 

d. It is of great importance to notice if all 
the strata in a given section lie confmably 
on each other as they do in the preceding 
diagrams, or if unconfmmalk StTdijiCUtWn 
is obvious, or may,be inferred ; cases of which 
are shown in the diagrams, Figs. 4, a, b, C, d. 

If so then it is probable that the strata 
numbered 1 will be found tobelong to a much 
earlier period of geological time than those 
numbered 2, and if the strata are fossiliferous 
that some of the genera and most or all of the ' 
species will be distinct in the formations that 
lie unconformbly to each other. 

e. I n t e A t i 5 e d  'with'comr$on sedimentary 
.strata there are often beds of coal, lignite, 
gypsum, rock salt or other minerals to be 
found, and they sometimes contain pseudo- 
morphous crystals of rock salt in marly, shdey, 
or sandy basee, for these often remain where 
no solid bed? 'of salt are found. These cir- 
cumstmces are of importance as indicating 
terrestrial SWfWe8 where the plants, the fos- 
silized remeins of which form coal aud lignite, 
grew, and in the case of gypsum and salt, to 
the probable existence of inland lagoons and 
aalt lakes in which gypsum and eelt w0re 
deposited. 

Note and collect any other minerals in the 
rocks that seem to be of scientific importance. 

It is also very important to note the cobuc 
of the rmka, grey, green, brown, blue, or red, 
kc., as the m e  may be, and also the effect 
of weathering on the surfwe of the rocks. 

: 

IGNEOUS ROOKS. 

$. &e any of the ordinary 8tX2btified formations associated with 
i ~ e o u ~  rocks such ne bosses of gmnites, syenites, quartz-por. 
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phyries, diorites, &,c. Are $hey pierced by trap dykes? passing 
more or lesa across' the planes of stratiflkation as in fig. 5, and . 
if so of what kinds. 

Fig. 5. 

Are common sedimexittkfmtrrrfahver~sdcitsd wjjhhinteriedded 
lavas and volcanic ash'& and'htTiG~'idf6t?i&i K&y &'to ahow that 
they were poured and spread out under water at intervals during 
the Bccumulation of the strata, and what is the mineral character 
of the igneous rocks. I n  the cme of lavss that have been poured 
out over ancient sea bottoms, i t  may often be noted that the 
sedimentary stratum underneath has been dtered or laked by 
the overlying molted mas8 of lava, whilo the sedimentary bed 
that overlies the lava remains unaltered by hoat, the underlying 
lava having cooled before the deposition of the sediment that 
succeeds it in the section exposed. This is one way to dietinguish 
between such lava beds, and sheets of melted matter that have 
leen forcibly injected between ordinary sedimentary strata. BedB 
of coal, or of lignite, underlying sheets of igneous rocks, should be 
examined to we whether any portion has become altered, possibly 
into graphite. 

Fig. 6. 

Do igneous rocks, such as lavas and volcanic ashes, show 
signa of having accumulated on land in sucdeRsive h ~ r ~ .  If 80, 

are there any signs of soils and plant-beering bedsPetwcen them, 
or of other &rata that may have beep formed 1n fresh water, 
bearing bivalve Crustacea, such &B Cypr?, &C., or any other kinds 
of organic remains, such as fish, terrestrld mammalia, &c. &c. 

9. BemdeR strata that have merely bee% hardened into rocks 
md show all the signs of ordinary stratification, it is probable 
tqat 'tracts of metamorphio rocks may be met with, such as slaty 
beds .merely altered by slaty cleavage, also gneiss of various 
kinds, mica schist, chlorite schist, hornblende schist, serpentines, 
&c. For the theory of those alterations of common formations 
that resulted in the production of metamorphic rocks still show- 
ing traces of stratification, the observer must refer to any good 
manual of geology. It iS sufficient now that be should be able to 
distinguish their leading varieties. 

Tt  must be understood that giieiss nnd other metamorphic 
rocks are not necessnrily of the greatest geological antiquity. 
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I n  Europe, America, and Asia there are metamorphic ~ o c k s  of 
all geological ages rdnging between the Laurentian and the 
Eocene formations. I t  is, therefore, important to discover or 
Rurmise to what formation or set of formations any metamorphic 
series of rocks may belong, should any data be available for that 
purpose. In the absence of this, the observer must be contont 
to register the character of the rocks and their modes of 
occurrence. 

Mom SPECIAL OBSERVATIONB. 
h. With regard to ordinary stratified rocks, it ia important to 

discover whether the organic remains they contain are murine, 
estuarine, or freshwater molluscs, fishes, reptilia, &c. 

Also whether terrestrial mammalia, insects, and land plant8 
occur, and if BO to what genera and speciee they belong; and, if 
possible, to collect a su5cieiit quantity of all kinds of fossil 
remains to he examined and described by the Lest authorities on 
the return of the voyagers. ' 

i. I n  connexion with this they should endeavour to determine 
in any given section, or in sections of rocks more or less npart, 
whether more than oue geological formation or set of formations 
is present, as, for example, Rtrata that lithologically or paltxonto- 
logically can be compared to the European or American Silurian 
nnd Carboniferous rocks, or to the Liassic nnd Oolitic series, or 
to the Cretaceous series, or to the Wealden, Eocene, or to tho 
Miocene strata, &c. &c. 

Should this be practicable, it is impbrtant to endeavour 'to 'show 
in drnwn sections their order of succession and superposition in 
the manner given in ordinary geologicnl sections, and also the 
way in which they are affected by faults or dislocations, either 
visible, or that may reasonably be inferred, as for example, by later 
deposits, No.,l in Pig. 7, seeming to dip under older struh 2, 
in what may be called un unnatural manner without the visildo 

Fig. 7.  
. .  

P 

intervention of n fault or faulb, or of partial inversion of 111a 
strnh by contortion of the masses 8s  in Fig. 8. 

1, Secondary Htrata ; 2, Palsozoic strnta ; f, Fault. 

Inverted strata. 
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in conneGon with fractures, faults, and wide joints in the rocks, 
mineral lodes m y  be looked for, such I d ,  copper, tin, gold, 
Cryolite, phosphate of lime, and other minerals; and, if the 
observer i? in doubt to their nature, if possible, let him bring 

C&oniferous flora occurs in any continental lands or ishinds 
resembling that found in Bear Island, lat. 70' 30', or possibly in 
Diecoe Island, where 100~0 blocks were found containing Sigillaria 
and Stigmaria, or again similar to the Carboniferous strata of 
Melville Tsland. 

Also special attention should be paid to I& a r m  containing 
a Miocene flora, such as has been collected by Nordenskiold, 
Sir R. M'Clintock, Sir R. Maclure, Colomb, hglefield, Dr. Brown, 
and Whymper at Ahnakerdluk in the Waigat, and R t  other places 
near and in the island of Disco, in Greenland. A similar flora is 
also known in the Miocene rocks of Spitzbergen. 

I n  connexion with this latter subject, the explorere in the late 
Austrian Expedition mention that many great sheeta of basaltic 
lavm were seen, in the new archipelago which they discovered, to 
overlie, unoonfoimably, maws of gneiss, in a manner that aoaveys 
the idea that the overlying igneous rocks consist of vast masses 
of horizontal sheets of lava, The description remindb the writer 
of the manner of occurr6nce of the Miocene igneous,rocks in and 
near Disco in Iceland, the Faroe Idands, and of some of the Inner 
Hebrides. Should these or other islands be visited which we 
more or less composed of such like sheets of lava, it is important 
to notice if terrestrial surfaces occnsiondly WCUT between them, 
showing signs of terrestrial  oils and'the remain8 of land plants, 
or if freshwater beds occur betwean the igneous rock6 b w i n g  
relics of land plants nnd of freshwater or terrestrial animals, such 
as Crustacea of the genus Cypris (found in Mull along with leaves 
of land plants by the Duke of Argyll), Insects, and Mammslirt, 
and, if so, specimens should if poesible be preaerved. Any nates 
of this kind mill be of great value, t h w i n g  much light, not 
onlyon changes of climata, but a h  on the subject of a great 
continental extension of *land during the Miocene epoch ioto far 
northenn regions, as suggested by Dr. Robert Brown, much, of 
which still remains-as is nlso indicated by b l a n d ,  the Farm 
Islands, the Inner Hebrides, the North of Ireland, the Mdeiia  
Islands, and other Atlantic isles--as surmised by Mr. Judd., 

As, in some places, it may be impossible to obtain access to rocks 
in situ, it will be well to examine any pebbles on the bosch, and 
niiy moraine boulders for organic remains, noting in each WBB the 
dircction from wliich the pebbles OF boulders apponr to have 

96122. I' 
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travelled. I n  searching for fossils the rocks should be broken 
along the planes of stratification rather than across them. 

GLACIAL OBSEIZVATIONS. 
The observer must be suppo8ed to be already acquainted with 

the phenomena of ordinary European glaciers such as' those of 
the Alps, and, by reading, with those of Greenland, and with the 
subject, generally, of the ordinary glacial boulder clay nnd occa- 
BiOnd marine deposits holding shells, &c., so widely spread over 
the North of Europe and America. In Greenland and any other 
land he may Fisit it is important to notice :i 
a. Are linear surface moraines corresponding in direction with 

what may be d e d  the trend of the flow of the existing glacier 
streams common or occasional, and are they similar to those on 
the Alpine glnciers. If so, are any cliffs or bare slopes observ- 
able from which the debris could have fallen from which such 
moraines were derived. If cliffs bordering the glaciers are not 
visible, the existence of such moraines would indicate their ex- 
istence further inland. 

b. Are there any glaciers in high northern latitudes that do 
not descend to the level of tho sea, and, if so, what are the forms, 
extent, and height of the terminal moraines that accumulate at 
their ends. 

c. Observations, if poesible, to be made on moraine matter 
under the glacier ice, that is to say, between the 'glacier and the 
rocky floor over which it flows (moraiiies profondes) ; the possible 
extent and thickness of such moraine matter, and its coarseness, 
fineness, other general characters, and mode of occurrence. Are 
the ordinary phenomena of scratched stones common under such 
circumRtanceg, and especially are large boulders found there. Are 
they ice-scratched. 
d. Can the thickness of the ice of certain glaciers be ascer- 

'tained which  pa^^ seaward beyond the-shore or lines of sea-cW, and 
which at their ends may be supposed to grate along the 
bottom. This may be done by soundings at the ends of such 
glaciers, in conjunction with estimates of the height of the surface 
of the glaciers above the level of the sea. 

e. Where glaciers protrude out to se& and there expand after 
the manner of the lthono glacier, where at its lower end it 
protruda and expands in a wide valley, is i t  possible to form 811 
idea of the shape of the ground on either side of the valley 
through which the thicker mass of the glacier ice descends to 
the e a .  Is it likely to be merely undulating ground somewhat 
higher than the valley, or hilly or even mountainous, the whole 
region being more or leas smothered in ice. I n  connexion with 
this it may be aaked, is the so-called continental ice of western 
Greenland to a great extent an ice sheet formed independently of 
mountains that bound deep valleys, the &pea of the bottoms of 

v t d b y s  being westward or in the far north, is if an exaggera- 
twn of a system of OonfIuent g h i e r e  generated byhlgh mounteins 
ou the east side cif tho continent or elsewhere. 
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f. What is the appearance of the surface Of such glnciers. 
he they crmassed in the interior of the country, that is, traversed 
by fisSum~, large and !mall, like the Alpine glaciers. h e  there 

crevmses traversing the surface of the ice in cases whore 
it pmseR out far seaward. 
g,. To mnke, if possible, observations on the temperature of the 

ice at the surfye, and at various depths below the surfnce, for 
the purpose of discovering to what depth the ice is affected by the 
external temp,erature ofJ the air, ,, It, is usually stated that all 
glacier ice below a sb~ow~.,pqiabl&*depth .je just about the 
temperature of 32' F*., itnd %herefore in part always passing 
into the state of duid water. This by some has been doubted 
with regard to the Swiss glaciers in minter. I t  is stated thut 
streams of water flow all the year round from uudeiueath the ends 
of Greonland glnciers,-which am charged with glacier mud, and 
so to speak, boil up with the freshwater from the ends of glaciers 
that pass out to sen all the year. I f  so, does the quantity of 
freshwatcr and mud seem to decrcnse in winter. 

h. It has been stated by Dr. Sutherland that the surface ice of 
tho Greenland glaciers of Melville Bay, &c., for a depth of 8 or 
10 feet is more solidly frozen than the underlying strata of ice, 
because of the influence at tho surface of the cold nir ; and that 
the underlying ice, having the temperature of oi.dinary deep glacier 
ice (about 32"), flows faster than tho overlying thoroughly frozen 
stratum, and that thiR upper stratum, adhering to and being 
dragged unwillingly onward by the underlying more rapidly 
moving ice, decrepitates and is shattered because of its solidity 
and power of resistance .to the. onward motion of the underlying 
more rapidly moving body of melting ice. 

Further observations on this point are desirnble. 
i. Measurements actual or approximate of the size of bouldere 

on glaciers are desirable, and notes, of the varioua kinds of rocke 
that form surface moraines. Skebhes of such boulders would @ 
sometimes of value. 
'k. It has been stated that,the solid'Greenland rocks which form 

the surface of the country are not grooved and striated like tho 
rocks affected by old and modern Alpine glaciers, or like the rocks 
of Scotland, the North of Ehgland, and Wah3,which, like nluch of 
modet'n Greenland, are believed to have Once been buried under 
u q i v d  thick sheets of glacief ice of what is called +e Glacial 
Epoch. , n e  rmson given for this is that the whole or most of 
Greenland, being or havirig been entirely covered by glacier ice, 
no moraine matter from bare cliffs fell on the surfece of the glaciers, 
and that therefore no stones and other glaciers debris found its 
way from the sides of glaciers and through crevmses to the 
bottom of the ice, by means of which their rocky floors could h 
grooved und scratched becauee of tho great fluperincumbent pres. 
sure of tho moving. ice-flow. The more northern rock surfaces 
of Greenland have Ihcrefoi*e bee11 said to bc ice-polished nnd 
mmtounie, but not grooved and scratchod. Is tllig tilo ~1130. 

' 

. .  

j *  2 
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1. What is the state of the bare rocky cliffs described by &ne 
in the far north of Greenland as regards ice-markings. 
m. Should new islands be discovered further to the north, what 

fire their physical characters as regards height and form. I f  
mountainous ordinary glaciers may be expected. I f  so, have they 
any special characteristics, and of what kinds. 

I f  low or flat, is true glacier ice formed on them, and if so of 
what thickness, and what is its general behaviour. If in such 
cases the rocks are sometimes bare of ice, are they smoothed, 
polished, grooved, and scratched as if by the action of glacier icc 
that once was there, and if so in what direction do the striations 
run, and if in mor0 than one direction, which appears to have 
been the prevailing one. 

n. Specially to observe the ice-foot or flat fringe of ice that 
adheres to the shore for a time after the main masses of the ice- 
floes have become detached from it. Nok thequantity of detritus 
that falh on its surface from the adjoining cliffs, and its subsequent 
flotation seaward into deeper water, and the scattering of boulders 
thereby over the sea bottom aa the ice melts. 
0. Observe all icebergs of importance. Note if possible their 

length, brendth, and probable circumference. Observe their 
shapes, whether tabular, or serrated and peaky. I f  tabular 
endeavour to determine their heights above the level of the sea, 
for this may aerve to indicate the thickness of the glaciers from 
which they broke, since in tabular masses of ice, the m w  above 
the water bears 8 definite proportion to the mass submerged. 
Note if possible whether or not they are wound,  and if SO, in 

what depth of water. 
Observe if any icebergs are laden with musses of moraine 

rubbish, nnd if EO, try to estimate its amount after the manner of 
Scoresby. Are boulders ever seen encased in the ice far below the 
surface. Is it probable that grounding icebergs are' capable of 
attaching submnrine boulders, gravel, sand, and mud, and carry- 
ing them on as they float and melt in other areas. Is it likely 
that grounding icebergs polish, round, groove, nnd striate the 
rocks over which they grate, both on the side on which they 
first impinge, and on the opposite side as they are forced over tho 
opposing maas of rock. 

p. In  connexion with floating ice generally, endeavour to indi- 
cate the direction of the flow of marine currents. Does floating 
coast ice uproot and transport boulders, &c., and does it smooth 
and striabe rocks, and help to produce roches nzoutounEes. Arc 
grounding icebergs, and other kinds of floating ice likely to con- 
tort the soft strata of the sea bottoms on which they impinge. 

q. It is stakd by Dr. Rae thnt "in the Arctic regions ice is 
(' sometimes by great pressure forced up on shore many feet above 
6; high-water mark, and carries with it or pushes before it stones ; 
'' and these are left in such varied forms aa to cause the belief that 
" the work has been done by human hands. If the shores of the 
" Arqtic Sea arc gradually rising, stones thus-pushed UP by ice may '' be found at  a very considerable-height above the sea." Such 01,- 
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Mrvations are valuable, and note ought to be taken as to mounds of 
shore gravel having been pushed landward by the pressure of sea 
ice packed end forced UP above high-water mark. It is possible 
that such opservations may throw some light on the ridges known 
as Eskers in Ireland and Kames in Scotland. These are long 
mounds of gravel believed to bo intimately connected with the 
Glacial Epoch, and by some supposed to have been formed on the 
shores of the 

T. In  connexion with the subject of sea coasts it is of importunco 
to observe if there are traces or linea of raised sea-bettches running 
in a terrace or in lmes of t$rraoes,.at,djffereqt ;liQights more or 
less parallel to tho preseut sea-shores. Also whkther or not they 
colltain sea-shells and other marine remains. Also at what height 
above the present sea-levo1 each individual beach or terrnce lies. 
Note aleo, if possible, the direction from which shore pebbles p a y  
havo come and larger boulders, and if thoy have any relation to 
prevalent winds and marine currents. 

s. A good dea! !w @n written about the occurrence of 
meteorites (meteoric Iron) 1n Greenland. Should such be obBerved, 
their position and size should be noted, and if pomiblo, specimens 
collected. 

sea of that period. 

2. INSTKUCTIONS for MAKING OBBERVATIONS on, and 
COLLECTING MINERALOGICAL SPECIMENS. By PROF. 
N. STORY MASKELYNE, F.R S. 

A-MIKERALS AMI ROCKS. 
In  offering advice w to tho modo of setting about collecting 

minerals and mineralogical fnch in R land that is peculiurly rich 
in rare und curious mineral species, while it is clad in an iron- 
d of ice, one -not loso sight of the fact that the special 
Qxperience which the Arctic voyager must soon acqulro will fit 
him better than any jnstructious for the tasks of cxploratiou nud 
collecting. Nevertheless some notice of t1!0 sort of localities that 
may repay research, and of the obserrations that it would be 
worth recording, may. not be out of place, while II short summary 
of tho mineral objecta that are to bo looked for, and of tho modee 
of, determiding something about their character3 are of tho first 
importance. The instrnctions on the subject of geology will 
certainly impress on tho scientific obscrvcr tho great importsnco 
of carefully noting and laying down in profile, and where possible, 
in plan, all important lines of mountain chain or protruding rock, 
and of collecting specimens of every distinct kind of rock, and 
filrther, of fastening to or carefully enrolling with nll specimells, 
labels that can hardly err in the fulnesa with which they shh 
the circumstances and the position of the spot at which they &re 
obtained. To the mineralogist rock specimens have a special 



interest being aggregatm of minerals and often containing 
c~s ' tn l s  in cavities or otherwiee distributed through them, from 
the presence of which the &tory and associations of the rock 
iteelf may be gathered. Hence a judiciously made collection of 
rocks has the cliarncter of an index to the petrology of a whole 
country. 

It is amon$ igneous rocks that the Arctic mineralogist will 
probably find his chief occupation. The important minerals that 
occur under other conditions, such as where they are found lining 
the fissures which carry mineral lodes, may indeed be accidentally 
met with-perhaps among the weathered 1nasses at  the foot of a 
cliff on the section of which the mineral win mtty be secognised 
from which they came ; and any minerals so found that from their 
metallic lustre, their weight, or some other striking character may 
appenr peculiar should be preserved in specimens, so that their 
characters may be determined at  leisure. But the rocks fruitful 
of minerals for the Expedition, north of Upernltvik, will in all 
probability be of a different kind. It is among tho minerals that 
belong to or are associuted with the occurrence of igneous rocks 
developed on a large scala that the Expedition will be able 
probably most offectively to dud. For the conditions of Arctic 
mavel are hardly consistent with tho closo and careful search 
needed for the discovery of the rarer kinds of minerals ; nor arc 
the characters of the country und climate such as to expose such 
minerals to view under favourable conditions for finding them, as 
for instance in the beds of torrents. However uncertain may be 
the early accounts that recorded the existence of an active vol- 
cano and furnerole action in the south of Greenland, it is quite 
possible that volcanic forces may still be in action in the regions 
of a remoter north. Should this be found to be the case tlierc 
will be an ample field provided for all that enterprise and obser- 
vation can do in collecting materials for the description of such 
IL district. Some notes drawn up by an experienced observor, 
Mr. J. W. Judd, are appended to t h e e  instructions, und they doal 
with the more important petrological questions that arise in such 
a neighbourhood. 

In  the ease of rocks of the plutonic ckes being met with, ii, 
is less easy to offer ns precise injunctions as in the former case 
in regard to the methods of observation. A collection of well 
selected specimens of the rocks themselves is in all cases the first 
requisite; and next, it  is important to gather illustrations of any 
special peculiarity in mineral associations that these rocks furnish. 
In  casea wvliero plutonic rocks have intruded into other formations 
it is desirable that specimens of the adjacent rock should, where 
practicable, be collected from points at  different distances from the 
intruding mass. And in the case of rocks of the granitic class it 
may be that irregular cavities may be met with in which tho 
crystals of the minerals forming t,he rock are distinctly developed ; 
and these are sometimes associated with other minerals of Interest 
such titi beryl, topaz, tourmaline, &a. 

Among the rocks of the volcanic class the traehyhb will often 
be found rich in interest for the minerdogist, 88 well from the 



~~KELYNE.-MINE~LOQICAL SPE(X.MEHB* 79 

varied forms which they assume, including a pcfiphyritic s t r ~ ~ A u ~ ~  
on the one hmd-and ’a glassy structure,on the other, 88 from the 
various &erals that they include, And the doleritic Class on 
the other hand, including basalt, presents a special, interebt in the 
Bmygdaloidd cavities with) which such rocks teem, and which 
me ~00Eten found,to be the home .of minerals of great variety 
v d  infer&, .well repaying a careful search. 

While passing near a comt, as, for instance, along the stlip of 
ice-foot, tb ’ rocky cliffs and bluffs should be carefully scrutinised 
where theso form the coast-lime ;.while the talus that conceals 
their feet may yield speoimbqt ~ ~ ~ ~ e n i ~ n r ‘ f r O ~ : t h e . r e ‘ s t  ‘of the 
glm~ which it would be well to search for ‘where any peculitkity 
is presented by the faae of the rock itself. Jn collecting speci- 
mens cawing  crystals that aiw at all delicate, it  mould be well 
to place them first in a fold of tissue paper and then to cover 
them with some soft material like cotton wool beforo fiiiully 
packing them in an outer paper; and it would be better to 
insert the label next to the tissue paper. 

Where delicrrte CryshlH present salient points it is best to 
secure- them by packing them in chip boxes, into which they 
should be wedged by plugu of cotton, and, when opportunity 
Offers, by sabsequently fastening them to the box by a little glue 
on their under side. 

It would seem to tie preferable to an attempt to condense into a 
few pagee descriptions of the more important minerals (which to 
a person familiar with minomlogy will have little value) that, for 
the use of collectors not well versed in the Rcience, a very small 
series +of euoh minerals ca+efully selected aa representing their 
more important characteristics’should form part of the equipmcnt 
of the Expedition. By reforence t o  such a small cabinet com- 
prising perhaps some 60 specimens, the collcctor will not only 
familiarise his eye with their aspect, but may compare with them 
on his roturn to the ship the specimens which he has collected 
during a temporary expedition. Thus, the large number of 
minerals referable generally to the group of au&m or those 
of which hornblende i s  a type, or again those forming the groul) 
Of garnets, though widely differing in the w e  of each group in 
respect of colour and even of habit, yet present such general 
mineralogical resemblirnces that with tho aid of a trentise on dis- 
criminative mineralogy and a few implements, the collector might 
go far towarde identifying many of the minerals he has collected,’ 
r3hould he not be content with merely storing them for investiga- 
tion at home. ’ And with t h i B  Fiew, i t  will be weU to mention two 
or three handy books by the Use of which, and by the aid of d 
few w e d e n t s  he may find for himself and pmticnUy Rpply aU 
the information which he immediately requbm. Such books nre 
either Dana’s smaller Manual or his larger treatise on minoralog, 
preferably the latter, Frszer’s translation of Weisbnch’s Tables 
for the Determination of Minerals (Philadelphia, l f j75)  ; to which 
may be advantageously added, for tho details of results with the 
blowpipe, Brush% Manual of Determinutive Mineralogy (NOW 
yo& 18’75)) and *Wise on Rocks, by Cotta, tm&kxl by 
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Lawrence (Longman & Co., 1866). And included with the small 
series of minerals above recommended, a few samples of the more 
important igneous rocks shovld be taken for the purpose of 
comparison. 

With regard' to tools and instruments requisite for obtaining 
mineral specimens and for recognising thorn when obtained, be- 
sides the personal companionrihip of IL small portable hammer of the 
best steel and of not too hard a temper, at least oue more massive 
hammer, and two or three large chisels and wedges should.form a 
part of the equipment that accompanies an exploring party ; and 
doubtless means of blaRting muses of rock in special cases, by me- 
thods involving comparatively little labour wi l l  not be wanting to 
the Expedition, Tools of lnrge size are requisite in order to obtain 
good pieces even of small magnitude of tough igneous rocks. The 
specimens of rock themselves need not be larger than four inches 
by three, and one inch thiek ; but, where many have to be carried, 
in the caso of ordinary-looking rocks a size of about 3 in. x 2 in. 
must be deemed sufficicnt. 

But it is before all important that, where possible, the specimens 
secured should not be mere1 the weathered outside of R protruding 

of such a mass. 
The instrumente of obwrvation requisite for determining the 

direction and inclination of ridges and of the facea of rock- 
masses belong rather to instrnctionR in geology thaa to those for 
collecting minerals, and will doubtless be provided for the' Expe- 
dition. For the actual scrutiny of the minerals themselves the 
following apparatus should be provided for each collector. An 
ordinary pocket lens (and one or two in reserve in case of loss), 
with a moderately high and a low power ; a small strong stoppered 
bottle for containing dilute hydrochloric acid ; a not too elaborate 
set of blow-pipe apparatus, including a lamp for colza oil, or a 
mpply of large sized stearin8 candles; two or three s m d  fine 
three-cornered steel files ; 1~ small collection of ten mineral speci- 
mens representing the degrees of hardness ; a magnetized needle, 
and a small hammer and two or three little steel chisels for trimming 
specimens. 

B.-METEOIUTES. 
There b no spot in the world around which 80 much interest 

has gathered in connexion with the subject of meteorites as that 
to the N.W. of Disco Fjord in the island of Disco, from which 
Prof. Nordemkiold first brought to Europe large masses of iron, 
which he announced as having been embedded in Miocene times 
in the basaltic rocke that there overlie to a vast thickness the 
gneissoid formations of the island. This spot is Ofivak, md from 
it m expedition in 1871, R year after Prof. Nordenskiold's return, 
brought to htockholm a maas of iron weighing nearly 20 tonu, and 
others only inferior to it in size. 

The.great interest of the discovery by, however, not even in 
the BcqniBition of theso massea of apparently met.ecg% iron, but in 
the fact that they were found in close prolumlty to a ridge of 

rbck, but a piece of tho roc i with freeh fracture from the interior 
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basalt, entangled iu which other s ecimens of mtive iron 6imilar 
in character and Bssociated with a &ind of pyrites (Troilite, Fee s*), 
only met with in metoorites, were found. 

SU& an ingredient could only have found its way into the 
baealtio dyke in one of two ways : i t  might bave fallen into the 
E d t  in the very remote epoch when that rock w&8 yet in a 
plastic condition, or there is the possibility that it might have 
been terrestrial iron borne upwurds with the melted rock mas8 
from the interior of the globe. 

It is., therefore, a matter of much interest that this place should 
be thomria;hly explored, an+,th$.point, in question settled. 
The best means for this end will rbe ,to sacertain kby* c u r e  inspea- 
tion of the site how far the basaltic ridge from whioh Nauckhoff-in 
the Swedish expedition separated the specimens of iron and 
troilite extends, and whether iron can be found in it in other 
places than that immediately investigated. 

Experiments with a dipmagnet in the neighbourhood may lead 
to the discovery of such ma8ses. 

Under any circumstances it is important that portions of the 
basaltic rock itself and of the eo-called basalt wackb (or decom- 
posed basalt) on either side of it, should be blasted from the mags 
and brought home. 

And it will be of much iiiterest in connexion with the subject 
of meteorites, that any specimens of iron in use by the Esquimaux, 
indicsting rude hammering or workmanship, should be secured 
and all possible informatiou obtained aa to the sources whence the 
metal is obtained. There is good reason for believing that meteoric 
iron baa been habitually used by these people. 

Thus, Sir.John ROSS records at p. 104 of his narrative that 
the native8 in the neighbourhood of Cape Melville and Prince 
&gent's Bay obtained their iron for their ilnplementa from masses 
of iron that occurred in the Sowallick or Iron Mountains that 
rim at the back of that bay. And he mentions that they reported 
" that one of the iron masses, harder than the rest, wm a part of 
(' the mountain ; that the others were in large pieces above ground 
" and not of EO hard a nature; that they cut it off with a hard 
" stone and then beat i t  A n t  into pieces of the size of a sixpence, 
" but of an oval shape." 

The locality was stated to be soma 25 miles distant from the 
place in Prince Regent's Bay whore the Interview with the natives 
WYRE held. 

The massea of iron from Otivak have a great tendency to undergo 
U. sort  of spontaneous corrosioii, due to the presence of soluble 
chlorides enclosed within them. 

The only available way of arresting or yetarding this action 
seems to be to keep tho meteoric masses either in completely dry 
air, or in a liquid that ie closed aa much ne powible from the air. 
Probably putting them in a closed cask Bled with fresh water 
would be the best means of effecting it. 

There is another point of no small interest to which tlie atten- 
tion of the Qbmiver in snowy latitudes should be drawn, in 
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connexion with the meteoric matter that reaches the earth from 
s p m .  It has bean asserted that snow when collectedlf.under 
conditions that seemed, by the remotenem of the locality from 
human habitations, to be secure from contamination6 due to the 
Bgency of man, has, when melted, yielded nmong other products 
metallic, and therefore, probably, meteoric iron. Nordenskiold 
collected the duet thus distributcd through mow in Spifzbergen, 
and proved its meteoric charwter by finding iron and cobalt in it. 
The circulation of the winds no doubt carries other forms of dust, 
ihcludiug volcanic and desert sands, to enormous diattmces, but 
meteoric iron can be distinguished amidst these without difficulty. 
And meteoric iron is not the only-it, in fact, must be but a single 
ingredient among sdveral constituting the meteoric dust 'falling 
through the atmosphere from the regions of space. b y  dis- 
colouration of the snow that has not an evident cause in neigh- 
bouring sources of contamination should be at  once suspected of 
h v i u g  an origin thus foreign ; and any steps fessible at the t h e  
should be taken for preserving as much as possible o f  the disb 
colouring or otherwise foreign material. Some cubic yards of 
such snow will yield, probably, barely enough material for a 
satisfacto1.y examination ; and the melting of this quantity and 
the collecting, drying (at not too high a temperature), and pre- 
servmg the small amount of residue mixed with it, without 
contamination from utensils employed in the process, involve care 
and precautions that will bugpeg themselves td the observer 
who may find himself in a positioh to avail himself of such an 
opportunity of aiding science. 

Favourable places in which the residue from the melting of' 
snow8 during summer months might have collected without con- 
tamination from impurities of local origin may, however, in all 
probability be found by the observant traveller, and this residuary 
material may so, perhaps, be secured in 8pp1'0Citihh3 amount. 

The icclike snow underlying the more recent or tho meltcd mow 
mtly be found in some case8 mow richly charged by accumulatioii 
with the foreign dust in question. The matter is one of such 
great interest thtlt it is well worth some trouble to endeavour to 
collect appreciable amounts of this cosmical dust. 



3. INSTRUCTIONS on the OBSERVATIONS which should be 
mede in , m e  V O L C ~ O E S  or EVIDENCES of VOLCANIC 
A~IoN~BhOdd be met  .with. By J. W. JUDD, F.G.S. 

Should any volcanic rocks be met with, the following sugges- 
tions may aid the observer in directing his attention to the most 
impprtant poi?$ in connoxion 
I. If the rockk'havc a %fr earancg,.,and, arq: oJ; com- 

parativc:ly recent origin; the, following circumstances concerning 
them should be particularly noted :- 

A. ~LAVA STREAMS. Concerning these should be recorded,- 
a. Diniensions. Distance from point of origin ; brertdth at 

vurious parts of course ; thickness, so far ns it  can be determined, 
and especiltlly a6 ltffected by the accidents which the current 
meets with in its flow. 

This should be measured ut 
various points with a clinometer if possible, and, at points where 
the inclination suddenly changes, m y  variations in tho dimensions 
or other characters of the current should be carefully noted. 

Attention should be paid to the features 
presented by these, whether smooth and 6' ropy," or bristling and 
scoriaceous. 

Note especially if the rock of the current be 
porpliyritic, compact, globular, concretionary, pumiceous, glassy, 
sphaerulitic, or coarsely crystalline. If the rock presents ribboned 
or banded structures, observe, if possible, the relations of these to 
the direction of flow of the stream. When the rock exhibits 
transitions from one texture to another, collect series of specimens, 
illustrating the grdation. Note especially changes between the 
aurface and intorior of currcnt, or those taking plnce at diffoiwnt 
points of its course. 

e. Structure. All peculiarities of jointed, and especially of 
columnar, structures are worthy of being recorded. Nota the 

. features presented by the upper and lower part of tho current, 
and any chttuges in its course; also if columns be divided by 
transverse jointa, and the fentures presented by these, &c. 
f. Chemical and mineralogical constitution. I f  the appearanco 

of tho rock does not suggest at once the class to wliich it belongs, 
and the component minerals cannot be detected with a lens, 
recoume may sometimes be had to a determination (oven roughly) 
of its specific gravity. 

y. Sometimes lavna contain large m m s  of included minerals. 
These are very interesting, and should be carefully collected. 

h. Cavities, or air bubbles, in comparatively recent hvas, are 
frequently found coated with beautifully crystallised minerals. 
And when the rocks are of older date, the similar cavities may 
be lined or filled with crptsln of zeolites and other minerals. 

b. Slope over which they flow. 

c. Surfaces of lavas. 

d.  Texture. 
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B. NATURE OF BEDS LYING BETWEEN LAVA CURRENTS. 
These are of the utmost interest and value to the geologist, but 

unfortunately the ordinary mode of weathering of volcanic rocks 
k such as greatly to obscure the interbedded deposits by a talus 
of fallen fi-agments. The beat opportunities for their study are 
afforded by sea-cliffs, and deep ravines or river-gorges, which should 
therefore be carefully examined. Tn such situations we may 
expect to find- 

a. Burnt sdls (Laterites of Lyell), usually of a brick-rod 
colour, and affording various evidences of their modes of origin. 

b. Coal or Lignite seams. These are very frequently observed. 
Note if they rest upon an ‘‘ underclay ” (nn old soil with roots), 
and if they contain wood, leaves, or other plant remains, with 
recognimble structure. 

These are sometimes composed of such impal- 
pable duet as to constitute a matrix in which delicate leaves, 
shells, and even insect remains are exquisitdy preserved. 

Note especially the degrees and nature of 
their stratification ; also whether they are loose or indurated. 
They may contain shells and plants of terrestrial or marine origin. 
Record the elevations at  which the latter are found. 

e. Gravels or other deposits. Noto their characters and 
materials, and, if possible, define their mode of origin. 

Wherever the b a s  present a fresh 
appearance, an attempt should be made to trace them up to their 
points of origin. 

a. If any great volcanic mountain be niet with, all details 
concerning the lava streams, fragmentary matters, and dykes of 
which it is built up will be of great interest. Failing these, 
however, sketches of the mountain, and of Rpecially interesting 
portions of it, accompanied by such rock specimens 88 can be 
obtained, will be of service to geologiste. 

b. Cinder-cones on thc flank8 of a volcano, or scattered around 
it, should be examined and sketched. Note if they orjginale 
streams of lava. 

c. TiLe craters, both of volcanic mountains and of cinder-cones, 
should be examined. Note if they are breached by lava streams, 
or contain bolrses of lava in their interiors, or buttress-like masses 
adhering to their sides. 

d. Note especially the arrangement of t.he smaller and larger 
cones in respect to one another. Furnish, if possible, plms to 
illueti-ato this point, or failing these, as many general outliuo 
sketches as possible. 

e. I n  and around the craters look for fumaroles, and, if possible, 
record the nature of the gases evolved from them. Collect the 
interesting minerals found in the crusts which are deposited 
round the vents, and in t5e rocks traversed by the vapours and 
gIL00B. 
f .  Hot uprings, geysers, +c., ofton occur in the vicinity of 

active or recently extinct volcanoes. These the observer should be 

c. Ash-beds. 

d. Stratifid tu f s .  

C .  CONER, CRATERS, &c. 
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on the look-out for (their vapours often render them conSPicuom 
at great disbnces), and their phenomena should be carefully re- 
corded. Specimens of hot and mineral water should be d d  UP 
in bottles, and brought home for examination and analysis. 

g.  Deposils of siliceous sinter, travertine, 4c. Thew, besides 
fielding interesting varieties of minerals and illustrations of th?ir 
modo of formation, often contain incrusted or minemlised remains 
of plante or animals which may be of great interest. 

(In the event of the observer being so fortunate 118 actually to 
witness an eruption of a ~olcano ,~  every detail that he cnn supply 
may be of scientiAc value. Especially &o$d he no* *e,appeer- 
antes presented by the ascanding column of- &poiir%d w e n -  
b r y  materials issuing from the crater, the height to which this 
rises, the nature, sequence, and rnte of the explosions to which it 
is due, and the sounds which accompany them. All enrthquake 
shocks nnd trembling8 of the ground should of coiirso be recorded. 
If lava strenms are seen flowing, their rnte of motion and attendnnt 
phenomena should be carefully noted.) 
IT. I$ the volcanic rocks have evidently been subjected to great 

cEenudation, the following points should be more particularly 
nttended to :- 

A. The composition, textures, and various structuros of the 
different lavaa should be carefully observed, and d l  zeolites or other 
minernls in their included cavities collected. 

B. If the igneous rocks be found alternating with sedimentary 
ones, all fossil remains which can be obtained from the latter will 
have a double value, as throwing light on the age both of the 
aqueous and the volcanic rocks. But it will be especially necessary 
to notice whether the igneous maases be interbedded and contem- 
poraneous with tho nqueous deposits, or intrzuive and subsequent 
to them. In seeking to determine this point, it  must be borne in 
mind that,- 

Lavu stwarns have s l a g u  or scoriaceous upper and under sur- 
faces, nnd that they only alter tho rocks upon which they rest. 
. Intrusive sheets, on the other hand, nru seldom scorinceous, and 

alter the rocks both below and also above them. They moreover 
occasionally cross the lines of bedding of the strnta, and send off 
dykes or veins into them. 
C. If possible, the lavm of the district should be traced up to 

central mnssea of intrusive vocks. The forms assumed by these in 
westhering should be sketched, and specimens illustrating I the 
diffemnt characters which they nssumo nnd the minerals thoy con 
tain be collected. 

D. All the phenomena of metamorphism exhibited by the strati- 
fied rocks in the vicinity of intrusive mnsses, whether dykes, Bheeb, 
or bosses, should bo looked for, and their naturo and extent re- 
corded. In connoxion with this subject, it  should bo remembered 
that very many interesting minerals nre developed nenr the junc- 
tion of igneous rocks with those mhich they traverse. Series of 
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rock specimens illustrative of R gradual change in chnracters will 
be very valuable. 

E. If masees of tuffs and volqnic agglomerates be met with, 
they will frequently be found to contain crystals (more’or less 
perfect) of various volcanic minerals. Not unfi-equently they also 
yield frapents of rock which huve been ejected from a volcanic 
vent. These, if of aqueous origin, may be searohed for fossils ; in 
all cases, however, they frequently exhibit signs of having under- 

one changes by the action of heat, acid vapours, &c. upon them. 
guch masses should be broken up and carefully examined, for they 
frequently enclose in their cavities some of the most beautifully 
crystallised varieties known to the mineralogist. 

The general instructions aa to the instruments beRt ‘adapted for 
the purpose of the geologial observer, and of the tools used for 
obtaining rock specimens and minerals, are of course equally nppli- 
cable to the student of vulcanology. But as igneous rocks me in 
many w e s  especially liable to change by weathering, tho greatost 
efforts should be made to obtain specimens as fresh and little 
ultered ae possible. In those cases, however, where the rock 
assumes any peculiar features in consequence of meteoric actions 
upon it, specimens both of the unalterod and of the altered rock 
are desirable. 

The work of reference which will be found most serviceable to 
the traveller who may come acrosB 9.oloanic districts is Mr. G. 
Poulett Scrope’s ‘‘ Volcnnos ” (second edition, revised and enlarged, 
1872), published by Longman and Co. In this work detnilod 
descriptions of the interesting phenomena of volcanic action Itre 
given, and ample illustrations of most of the points advurted tu in 
these notes will be found. 



M A N U A L  

OF 

THE NATURAL HISTORY, GEOLOGY, ANI) 
PHYSIUS 

OF 

G R E E N L A N D  

AND THE NEIQHBOURINQ REGIONS. 

The ZOOLOQY, BOTANY, GEOLOQY, ond ~ R A L O Q Y  compiled b’ 
T. RUPERT JONES, F.R.~. ,  F.Q.s., 

Professor of Geology,’ Royal Military and Staff Colleges, Sandharst : 

The Pnysrcv compiled by W. G. ADAMB, M.A., B.R.Y., Y.G.s., F.c.P.s., 
Professor of Natural Philosophy and Astronomy 

in King‘s College, London. 

EDITED BY 

PROFEBSOR T. RWERT JONES, F.R.S., F.G.S., &c., &c., &c., 
UNDER THm DIREUTION OF T m  &ROT10 ~ ~ H X ’ P T Q E  OB THE ROYAL SOOIETY. 



Blank page r e t a i n e d  for p a g i n a t i o n  



P R E F A C E .  

THE subject-matter of this 6‘ Manual ’’ is arranged under 
the two headings of-Part I. Biology and Zoology, and 
Part 11. Physics. The former is subdivided geographically 
into-§ I. Davis Strait, B a W s  Bay, and the coasts con- 
tinuing northwards, under the general term of “West 
Greedand.” 6 11. The great Arctic-American Archipelago, 
including the Parry Islands. Q 111. East Greenland, with 
Spitzbergen and F r a u -  Joseph Land. 

The short time allowed for preparation limited more 
especially the treatment of the last eection, and has caused 
also an irreplarity in the arrangement of some earlier 
articles, such as Nos. X., IJX, LXXI., LXXVI., and CVIII. 

Part 11. (Physics), having had a, still shorter time of 
preparation, is without an Index, the Table of Contents 
serving that purpose. Indeed 9 111. of Part I. is not fully 
represented in the Index. 

This ‘( Manual ” consists mainly of Reprints and Excerpts 
from Transactions, Proceedings, Journals, Magazines, and 
Foreign Books, and from English “Voyages,” and their 

Appendices ” when the treatment of a subject r e q ~ r e d  
correlative matter to be brought forward. 

Perfect uniformity in the printing of geographical and 
natural-history names has not been attempted. The plans 
and systems of different authors, the fashions of their day, 
the inaccuracies of some, the peculiarities of others, and 
the pressure of circumstances, have affected the style of 
reproduction in the several articles. 

It has not been practicable in many cams t o  refer direct 
t,o the  authors of the reprinted papers, even of late date, or 
to submit proofs for their inspection ; several, howeyer, 
have had the advantage of revision by theis authors. 

a 2  
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Thanks are due especially t o  Dr. Lutken and Dr. Mosch, 
of Copenhngen, for revisions of their previously published 
Catalogues of Arctic Animals, and to Dr. Liitken for new 
catalogues of several groups of animals living in Greenland 
and the neighbouring seas. The Editor has received much 
information about Greenland from Dr. R. Brown, of Camp- 
ster, some of whose Greenland Memoirs are reprinted in the 
“ Manual.” Among others aIso, who have aided him with 
information and books, are R. H. Scott, Esq., E. Whymper, 
Esq., C. E. De Rance, Esq., and ’Count Marschall. Lieut. 
C. Cooper King, R. M. Art., F.G.S., has materially aided him 
in his work ; and W. S. Dallas, Esq., F.L.S., has kindly re- 
vised a few of the lists. Thc officers of the Royal Geogra- 
phical and other Societies in London have helped him in 
their Libraries ; and the Secretaries of the Royal Dublin, the 
Edinburgh Botanical, and the Gl,?sgow Cteologcal Societies 
have courteously conveyed permissioii t o  repriil t papers, 
and in Borne cases have presentcd the memoirs wanted. 

Capt. F. J. Evans, C. B., has d s o  most obligingly aided 

In the Index, geograpbical names have not been made 
a prominent feature, but natural-history terms, and the 
names of writers and explorers, have been chosen a8 the 
most convenient and useful keys to the many subjects of 
the ‘( Manual.” As time and space were limited, the name 
or term alone is usually given, and its various relations 
and associations are indicated by the often numerous 
refesences to pnges that follow it. 

the Editor. 

T. R. J. 
May 7, rs75. 
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PART I--BIOLOGY AND GEOLOGY. 

5 I.. 
WEST GREENLAND ; 

’ BAY, SMITH SOUN 

I.-On the MAMMALIAN FAUNA of GREENLAND. By DR. 
ROBERT BROWN, F.L.S., F.R.G.S., &e. 

[Reprinted by Permission from the Proceedings of the Zoological 
With Corrections and Society of London, 28 May 1868. 

Annotations by the Author, March 18’75.l 
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2 R. BROWN ON TIIE MAMMALS Ob’ QREENLAND. 

astonished if we find the ktuna of Greenland, in the class Mam- 
malia, burdened with species which have no existence save in the 
vivid imagination o f  the Eskimo or the overlearned muteness of 
zoologists, and bereft of others which ought to take their place- 
their history poisoned with fables only worthy of the belief of 
the last century, and their geographical range in the cowtry Over 
which they are distributed scarcely touched on, or wrongly de- 
scribed. The accounts of the older writers on Greenland (xgede, 
Saabye, Cranz, &e.) were very unsatisfactory ; but a new era in 
the history of northern zoology dawned when Otho Fabricius, who 
had passed several years in Greenland as a missionary, published 
his ‘‘ Fauna Grcenlandica.”* This work, far in advance of its age, 
and which for the conciseness and accuracy of its descriptions has 
rarely been surpassed, has most deservedly retained its place as 
our standard authority on the zoology of Danish Green1and-F 
Herein are enumerated thirty-one species of Mammalia indigenous 
to the country, exclusive of man and those which have been 
introduced by man’s agency. Four of these species I have shown 
in this memoir to have been entored upon imperfect grounds? one 
was mistaken for another (Ovibos moscAatus for Bos grunizzeiy), 
and several are now known to be only synonyms of other species. 
The species of Cetacea are, as might be expected, the most 
obscurely described of all, and have occasioned much controversy ; 
and the superabundance of literary acumen which has been spent 
on theso descriptions is more than the nature of them will allow of. 

Subsequently the elder Reinhardt gave some notes on the 
Greenland Mammalia in the ‘b Isis )’ for 1848, which, in the main, 
axe only a reproduction of the earlier account of Fabricius ; and 
in 1857, the present Professor Reinhardt, of Copenhagen, in the 

g~@?2~a?~Zdicus,) and attempts to discntangk the specific history of 
the ama~ok o/’ the older authors, Fabricius’s Gulo hscus, the 
P!wcu ursina, which Fabricius enters as ;I member of the Green- 
land fauna, the Trichechus munutus, &cej and with, soiue success, 
though, not having visited Greenland himself, he is not so success- 
ful as he otherwise might have been. This list, as all the others, 
solely relates to Danish Greenland, extenJing from Cape Farewell 

* Haf‘niro et Lipsize, 17130. 
t In 1867, whilet staying at.Claushavn, I occupied as my stud?/ a little room 

in the pastor‘s old house, now deserted and used to accommodate any stray 
wayfaring men like myself, This was said to be the u dark closet ” where 
Fabricius wrought at his Fauna, Lexicon, and other works. It was afterwards 
the residence of Saabye tho grandson of Egede, who also wrote on Greenland. 

$ GrBnland geographisk 06 statistisk beshevet, &c., Band ii. Till*eg 
Nr. i. (Pattedyr, &c.). This appendix was also published separately, “Natur- 
hirhoriske Bidrag til en Beskrivelse af Granland.” 

a Voyage to the Northern m a l a  Rshery, kc.’’ 

me (March 1868) that be.is now , though he only know. it fronl 
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(ht. 59' 49' N., long. 43" 64' W.) to Upernnvik (lat. 72' 48' N., 
long, 55' 54' W.), a;pd i s  valuable w expressing the state of 
knowledge regarding the Mammalia of Greenland, in Denmark, 
represented by,& naturalist who has paid much attention to the 
arctic fauna, in the elucidation of some of thc marine Mammalia of 
which @e has SO highly distinguished himself. This, as far as I 

'am aware, is all that immediately relates to fie Mammals of Danish 
.Greenland. Various other writings have thrown much light on 
their general history ; but it is with their special history and 
geographlwl distribution in Greenlancl that I have to deal. 
Among these luewoirs, I. ought not to entiodng the 
excellent paper on the Mammalia of the countries by 
professor Malmgren," who accompanied the Swedish expedition 
of 0th 'roreU to Spitzbergen.? He has added, incidentally, not 
a little to our knowledge ; but his treatise is mostly a compilation, 
and, pot looking upon tho rqrctic-fauna in a comprehensive view, 
he has fallen into many errors in ZOO-geography. For inshnce, 
I cannot understand why he has excluded Batcenoptera gigas, 
I&&., and B. yostrata, Fab., from the Spitzbergen fauna, nor 
still less why B a k n a  nzysticetus, Linn., is not classed among the 
Mammals of the seas around. This last is assuredly found there. 
I n  Smeerenberg Bay the Dutch used to catch it in abundance, 
and even erected boiling-houses on shore to '( try " out its oil ; 
and the two former 231'0 also found there. Indeed nearly all of 
the Greenland marine Mammalia are also found in Spitzbergen ; 
and certainly Dr. Malmgen's stay was much too short to allow, 
him to come to a decision on the mstter.$ 

Eschricht and J. T. Reinhardt's memoirs on the Greenland 
Whale 4 have added directly to our knowledge ; while the numerous 
papers and atalogues of Gray I( and Lilljeborg T on the Britisll 
and Scandintivim Cehcea (most of which arre also found in Green- 

* (( Bcobachtungen una AnT;eiclmungen iiber die S'ingethierfanna Bin- 
markens und Spitzbergenst" m Wiegmann's Archiv fur Nitturgeschichte 
(Berlin), 1864, pp. 63-97, translated from Ofversigt af K O U g .  Svensk, Akd., 
&c. (1863), ii. pp.  12?7155. t &en&& Expedthonen till Spetsbergen Br 1861, under Leaning af Otto 
Tor&: up detegarnes Anteckningar och andraHandlingar skildrad af K. 
Cheydenius (Stockholm, 1865). See the account of the Walrus in that 
work, pp. 168-183 (with plate and woodcnt), an$ exceUent figures of Hy- 
peroiidon butzhopf, LacGp., facing p. 480, &C. 

$ I t  is stated that this Whale has been of late years unknown within many 
miles of Spitzbergen. The walru8 hunters say that the sea i s  getting too 
ehallow for it. 

$ Ray Sooietp's Recent Meploirs on the Cetacea, by Professors Eschricht, 
Reihardt, and Lilljeborg, echted by w. 1%. Flower. 4tO. London, 1866. 
With plates. I. On the Greenland Right-Whale  bale^^ 7 1 ~ p t i ~ e t u ~ ) .  By 
D. F, Eschricht and J. Reinhardt. 1. The Gcographical Itmge of the 
Greedand Whale, in former times and at present. 2. The External and 
Internal Characters of the Greenland Whale ; Xxternal Conformation ; 
Cavity of the Mouth; Skeleton; Appendix (by the Editor). 11. On the 
Species of Orcn inhabiting the Northern Seas. By D. F. Eschricht. JII. on 
pseudoma crassidens. By J. Reinharat. IV. Synopsis of the Cetaceous 
Mammalia of Scandinavia (Sweden and Norway). By W. Lilljeborg. 11 Catalogue of Seals and Whales in the British Museum, 1866 ; and Pro- 
ceedings oE the Zoological Society, ana Annals of Nat. IIist., ~ U S S ~ ~ I .  

7 I h y  Society's Memoirs 011 the Cctamt, s q m .  

See Lamont, Quart. Journ. God. SOC., xvi. pp, 152 and 433. 

h 2  



4 R. BROWN ON TIIE 3IAMMALS OF GREBNLAND. 

land) have Iielpcd ns to a right understanding of that order. 
Nilsson has disentanglecl the northern Pinnipedia in his History 
of Scandinavian Mammals*; and so has Gray (Zibb. citt.) and, more 
closellJi relating to Greenland, Fabricius,? in a supplernentary 
paper to his Fauna, and Dr. Wallace in the short abstrctct of oI1e 
read before the Royal Physical Society of Edinburgh,$ or1 those 
killed by the northern seal-hunters. But nearly all of those 
papers are only locd, or relate merely to questions of specific 
distinctions and synonyms, and touch but lightly upon the Seals 
either as animals of Greenland, or on their migrations from one 
part of the arctic regions to another. Our own arctic expeditions 
halting little, if at  all, on the Greenland coast, and many of 
them unprovided with competent naturalists, have added almost 
nothing to our knowledge of the arctic or Greenland Mammals ; 
but the American expeditions to Smitli’s Sound, under Drs. 
l iane$ and Hayes,ll have supplied us with many interestillg 
notes on the range and habits of species. I wish I could say 
the same for all the describers of their collections. Professor 
Cope7 has attempted to establish two ‘6 new ” species of B e k t p  
from Hayes’s collection ; but none of them (in my opinion) hare 
the slightest claims to specific distinction,** the supposed dif- 
ferences being merely such as, age or the ordinary variatiol~s 
between one individual and another would produce. Lastly, in 
the Scientific Section of the Narrative of the Second Germnn 
Expedition will bo found some notes by I)r. Peters on the hf:tni- 
mals collected on the East Coast. 

Othcr contributions to arctic rnnmrnalogy I slinll have occasion 
to notice as I proceed. 

2. &sternatic Distribution of the Gwenland Mammalian Fauna. 
As might be expected, the character of the Greenland mam- 

malian fauna partakes of n sarcophagoiis type, the phytophagous 
species proper being only three, and the marine species far ex- 
ccetling in number the terrestrial species, In the nomenclature 
of the Mammalia, though only a secondary matter, in n paper of 
this nature, so long xs.tliey are coi-rcctly named, I have followed 
some standard :wthority, without inquiring too strictly into the 
soundness or priority of the specific names applied, or the value of 
the tribal or generic divisions under which tlie writers have 
classed them. 

This subject I may return to more critically :it another time ; 
but in this memoir I haire allowed convenience of reference to 

* Skaudiuavihk IZnumi, fcrsta Uclcn, Ihiggadjuren, pp .  268-326 (1947), 
also trauslatcd in Wicgniann’s Archiv fCr Nuturgescliiclite, 131. vii., &c. 

t Naturhistorisk Sclslta1)ets Skrivtcr, 13d. i. 
I’roccedings of the h y n l  l’li~sical Society of Gdinb. 1 8 6 2 4 3 .  

9 Arctic Ihplorations, 2 vols. 1853. 
( 1  Vpyuge towards the open l’olur Scn (nindc iu 1860), 18G7. 
1T I rocecdines of‘ the l’liiladulnliin Acadcniy of Scienccs, 1866, P. 278 ; 

1869, pp. 23-3:. 
.** Prof Rcinhnrdt, who, as Inspector of the Zoological MuBcum of Copen- 

lingen, hne cvery meDns of arriving at a determination from an examinatloll 
qf a liirge number of skulls, writes to me that he has arrived at the same 
opinion. 
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overrule other considerations, considering that the eminence of 
the zoologists followed will be a sufficient safeguard that no great 
error ])as been committed. Accordingly the nomenclature of 
Baird’s $6 General Report on the fi!I:immalia of North America ” 

’ is chiefly followed, as far ag relates to tho Greenlaid .terrestrial 
species, and the htc Dr. Gray’s British-Museum Catalogue (1866) 
for the marine species, wit11 only a few trifling exceptions, 
liaving a view to certain points of the synonymy of Fabricius’s 
species of Cetacea, to be afterwards discussed. I havc, hovever, 
ventured to differ from Dr. Gra as to  the relative rank of tho 
group G f  &ds,  believing, with %jger,* that 
ordinal rank, and have accordingly designa 
(~llig.)-forn~ing Gray’s tribes P h o c i ? ~ ~ ,  Xr 
pJaoaiq  for the sake of uniformity, into families under the titles 
of phocide, Trichechide, Cystophorida, comprising the mme 
species as the former tribes, without, however, coinmitting mybelf 
to a11 opinion regarding the advisability of so many generic rind 
other subdivifiions of 6 0  natural gy01111, or of the good taste 
ilisplayed by M. Frddhric Cuvier in the formation of Borne of 

Thus, with Professor Nilsson,t I cannot sce why, 
in thc formation of the genus CaUoc6plide $ ( CnZlocepIialus), 
LinnO’s Phocu vitulinn sliould have been chosen as tlle typc of 
the genus, while Phoca Baabata, Fab., should have been retained 
as the type of the genus PJ~ocrc .~  

Dr. Gray’s nomenclature and classification of the Cctncea I 
liuve followed almost litcrally,. though some of his species, such 
as Lagenor7~yrachus albirostris, L. leucop burus, Delphinus 
mphrosyne (D.  ZIolbmllii, Eschr.), and Hyperoodon (Lagenocetus) 
Zatifaons, are only known from skulls or skeletons. The localities 
are also very vaguely known j SO that in the absence of all dcta& 
in rcference to their habits and clistyibutiou, anil fi*o?l the fact, 
moreover, of their Hpecific (and still more tIleir generic) ciailns 
not bcing in every case universally conceded, tthe physical gco- 
graphpr or naturdist (strictly spealri~~g) can have little to say 
regarding thein. I have, however, entered them as members of 
the Greenland fauna, in deference to the opinion of their founder, 
who, after the cicath of the lamented Eschriclit stood nloilc in 
his lrnowledge of the systematic history of the lnnrinc M:ilnmalin, 
The following table will ShOW the general ~rrangcment, the tribal 
and numerical distribution of the Mammalia of Greenland, ex- 
clusive of all introduced EpfCies find otllers which have been 
erroncouely included in former lists, and of the first with whom 
Fabricius heads his fauna, “ H o m o  sapiens : . , . . . . , kine nco, 
&ne Domino, reguntur  consuetudine ?- 

, his genera. 

- 
* prodomus, p. 138 (1811). 
f Slrand. Faun. i., p. 275. t p. Cuvier, Mcmoires du Mus6um, xi. p. 182. 
5 Eve11 Nil8son’s genus cystophora, though faultless in aptit&, is liable 

to the objection that it hQ5 also been applied to a geilus of Alga by J. Agarah. 
This awkward confusion, howcver, is SO common that it is only just to CriddBo 
the fault in tho abstract. 
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MAMMALIA GRGGNLANDICA. 
Order Carnivora. 

Family Ursids. 
Genus Ursus (Thalarctos). 

U. maritimus, Linn. 
Family Canids. 

Genus Vulpcs. 

Genus Canis. 

Genus Mustela. 

V. Zugopus (Linn.), Rich. 

5: familiaris, Linn., var. lorealis. 

Mustela ernzinea, Linn. 
Order Rodentia. 

Family Arvicolins. 
Genus My odes. 

Genus Lepus. 

111. torquatus (Pall,), Keys. & Blas. 

L. glacialis, Leach, 

Family Leporidoe. 

Order Euminantia. 
Family Bovids. 

Family Cervidae. 

Genus Ovibos. 

Genus Rangifer. 

0. moschatus (Gm.), Blainv. 

B. tarandus (Lj, Baird. 
Order Pinnipedia. 

Family Phocidm. 
Genus Callocephalus. 

C. witulinus (L.), F. Cuv. 

P.fcetidus (Mull.), Gray. 

Y. gradandieus (Mull.), Gray. 

2‘. larlata, 0. Fab. 

T. rosmarus, Linn. 

H. gryphzcs (0. Fab.), Nilss. 

C’. cristata (Erxl.), Nilss. 

Genus Pagomys. 

Genus Psgophilufi. 

Genu$ l’hoca. 

Family Trichecliidi~. 
Genus Tricliechus. 

Genus I-I&hoerus. 

Family Cystophorids. 
Genus Cystophora. 

Order Cetacea. 
Family Balaenidoe. 

Genus Balana. 

FamiZy Balsenopteride. 
H. mysticetus, Linn. 

P. antiquorum, Gray. 
Genus Physalus. 
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Genus Bdaenoptera. 

Genus Megaptera. 

Family Catodontidse. 
Genus Catodon, 

. g i g a ~ ,  Eschr." 
B. rostrata (Miill.), Gray. 

M. longimana, Gray. 

C. macvocepltalus (Linn.), Lac@ 

L. albirostris, Gray. 
L. leucopleurus (Rasch), Gray. 

0. gladiator (Bonn.), Sund. 

P .  communis, Brookes. 

B. catodon (Linn.), Gray. 

Genus Orm. 

Genus Phocaena. 

Genus Beluga. 

Genus Monodon. 

Genus Globiocephalus. 

Genus Hyperotidon, 

M. monoceros, Liim. 

G. svineval (LacBp.), Gray.t 

H:butzkopf (Bonn.), Lachp. 
H. lutiyrons, Gray. 

Family Ziphiids. 

3. Geographica Z Distri6ution qf Greenlandic Mammalia. 
Similarity of physical contour, and a general uniformity of 

climate, varying no Poubt in degree, but still sufficiently inhos- 
pitabla throughout, with an abundance of the food on which all of 
tliem subsist tliroughol1t the habitable tracks and in the 68% wash- 
ing the shores of Greenland, hap43 failed, contrary to what might 
have been expected, to produce a geographical distribution of the 
Mammalia in a like universd manner, or at all corresponding t o  
the physical uniformity hinted at. It is only in the sea and on a 
narrow strip of land skirting the shores of Greenland that animal 
life has yet been fopnd. The whole interior of the country appears 
to be merely a frozen waste, overlain to depth of many feet by a 
]luge mer de glace, estending, SO fa: as yet known, over its entire 
extent (with the exception of the strip named) from north to south 
-a sea of freshwater ice whereon no creature lives, a death-like 
desert with nought to relieve the eye, its silence enlivened by tho 
sound or sight of no breathing thing. This is the Inlands Iis of the 
Dan& colonists ; the outer stlip, with its mossy valleys and ice- 
planed hills, is the well-remembered Fastland. Dreary, doubtless 

* Sibbaldius borealis (Less.), Gray, Proc. 2001. Soo. 1864, p. 223. 
Delphinus turaio, 0. Fab. (Tursio truncatus, Gray) ; Greed. Nesernak. 
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Name of Species. 

Ursus maritimus 
Vulpes lagopus - - 
Canis familiaris, var. borealis - 
Mustela erminea - 
[Felis domestica] - 
Myodes torquatus - 
[Mus decumanus] - 
[-musculus] - 
Lepus glacialis - 
Ovibos moschatus - [Sus scrofa] - -. 

Rangifer tarandus - 
[Ovisaries] - 
[Bos taurus] - 
[Capra hircus] - - 
Callocephalus vitnlinus - 
Pagomys fetidus - 
Pagophilus gcenlandicus 
l'hoca barbata - 
Trichechus rosmarus - 
Httlioheriis gryahus - 
Cystophora cristata - 
Balrena mjsticctus - 
Yhysalus antiquoram 
Balmoptera gigas - 
-rostrata - 
Megaptera lougimana - 
Catodon microcephalus 
Delphinus euphrosyne - 
Lagenorhynchus albirostris - leucopleurns - 
Orca gladiator - - 
Phocsena communis - 
Beluga catodon 
Monodon mo~ioceros -. 
Globiocephalus sviueval 
Hyperoodon butzkopf - 

General distribution. 

- latifions - 
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pro' 

2 

* 

- 
1 

Remarks. 

nly to most northerly outpost 
of Upernavik. 

imits of Danish Greenland ? 
DO. do. 

ot south of Woletenholnie 
Sound. Also on the East 
Coast, N. of Scoresby's Sound. 

lot north of Holsteensborg. 

'ossibly not north of Melville 

hngc rather doubtful. 
lare north of 70'. 
'cry rarely seen N. of 78' and 

Bay. 

S. of 65O. 

Lange doubtfnl. 

Range unknown. 

Those species of Cehceamarked 
as extending north only to 
Melville Bay, probably oeca- 
sionally reach a higher lati- 
tude ; but this bay is thc 
usual limit, and north of this 

. the 6pCcieS is rarely seen. 
tangc unknown, but probably 

the same ns Ii. butzhopx 



10 R. BROWN ON THE MAMMALS OF GFRBBNLAND. 

it is to eyes only schooled in the scenery of more southern lands ; 
but, with its covies of ptarmigans flying up at your feet, wlth their 
whirl, the arctic fox barking its huc, huc, on the rocks, and the 
reindeer browsing in the glens covered with the creeping birch 
(Betula ?&ana, L.), the arctic willows (Salix herbacea, L., S. arctica 
Pall., S. glauca, L., &c.), the crow-berry (Empetrum), the Vacci- 
niums, and the yellow poppies (Papaver nudicaub, L.1, it is It 
place of life compared with the cheerless waste lying beyond, It 
is with it, therefore, and the sea circling around, that TVQ have to 
deal. * 

Many of the animals constituting the mammalian fauna, influenced 
by no apparent physical cause, have but a limited geographical dis- 
tribution, not extending south of a certain latitude, or north of 
another, while other species have a range over the shores of the 
frozen sea skirting three-quarters of the world. Some species of 
Sals &re migratory, while others are not ; and the same is true of 
various species of Cetacea. All of the terrestrial species proper are 
indigenous dl the year round, confined to the country by its 
insularity. I have drawn up a table (pp. 8, 9) expressing at  
a glance the degree and nature of their geographical distribution, 
local and general. In this table I have divided the distribution 
under three main heads :-(1) general distribution over the range 
of the species, (2) nature of its distribution in Greenland, and (3) 
its local distribution in Greenland. I have, for the sake of con- 
venience, divided the general range of Greenland species into six 
subdivisions, vie. :-(a) Circumpolar, comprehending the regions 
around the most northern limits yet reached by man, the particular 
locality within that region for each species being limited by tho 
nature of its habitat ; thus the Bear occupies the shores or frequents 
the ice-fields and the sea, the Seals the sea and the shore, or the 
ice-fields, the Dog the vicinity of man’s dwellings, and the Hare tho 
land generally, while the FOX keeps more by the shore, but not in 
the sea, and rarely ventures out on the ice fields ; ( p )  Circumarctic 
America and (y) Circumarctic Europe comprchcnd all the region 
about Greenland and south of the head of Baffin’s Bay, down 
Davis’s Strait, and other places south of the former limits, Ihdson’s 
Bay, Labrador, &c., on the one hand, and on the other the Icelandic 
seas and shores, the rcgions of Europe generally within or about 
the arctic circle. It may be called also subpolar, and has been 
formed to take in the distribution of some species of Seals and 
Cetacea. 

(6) Circumarctic Asia comprehends similar limits on the Asiatic 
continent, and is made to take in the sange of the Fox, Lemming, 
and a few other animals, which extend their rango ao far east and 
west. I have not thought fit to create in this table an A9*ctic 

The two regions are about the same in zoo-geography. 

* For a further description of the character of tho inland ice, &C., the 
reader is referred to the following papers by the writer of these notes: - 
‘‘ Das Innere von Griinland,” l’eter~unnn’s Geographische Mittheilungen, 

1871 ;-‘‘The Phssics of Arctic Ice,”.Quart. Journ. Cseol. SOC., 1871 ; ‘‘Gee- 
10gJ: Of the Nournoak Peninsula, etc.,” Trans. Geol. SOC. Glasg., vel. v. ; 
“DISCO Bay,” The Geogrnphicd Magazine, Eeb. 1876, and in my section of 
The Arctic Manual of The Royal Geographical Society, now in preparation, 
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division proper, liinibigg it by the arbitrary divisions of geography, 
divisions which, though necessary enough for the astronomical 
description of the' earth, yet drve no purpose to the physical 
pl;eoppher in tracing the distribution of plants and animals over it. 
;Chis division is comprehended under my civcumpolar range, which 
ends on the sew adjoining Grmnland about the head of Ban ' s  
Bay. 1 have given its general limits there, as many species do not 
go beyond that barrier, and others do not come south of it. I am 

appear a somewhat loose .way of expressing 
t at the same time t I y  species the range 
are made to express are most wonderfully 

careless of the degrees, minutes, and seconds which the geographer 
may erect as their limits, and we can therefore only express their 
divisional boundaries in an equa11y elastic manner. 1 trust, how- 
ever, that they are srifficiently intelligible. 

( E )  To give the southern range of certain species of Sealsand 
Cetacea, J have erected a division €or tcmpwate Europe, compre- 
hending the British and Scandinavian seas ; and in the range of 
the m e  latitudes on the shores of the British provinces and the 
United States of America a ( 5 )  temperate Ameqican division. I 
have not, as in the circumarctic sange, erected a division for 
temperate Asia, as I do not think there is a single species of Seal 
or Cetacea, found in tlie seas (and certainly no Mammals on the 
land) of temperate Asia, found in the corresponding seas of 
Europe and America, though, as several of  the species are common 
to the circurnarctic and circumpolar divisions of' all three, some 

In * this table 1 have endeavoured to 
give. ran .species, and have not en ter4  a 
spec1 ion has been, as an evident sti*aggle,; 
seen ivision. Fob instance, R a h n a  mysticetus, R ~ -  
h g a  catodon, Molzodon monoceros, and Trichechus pos?)*ayUS 1iave 
all o f  them more than Once found their way to the British seas, 
yet 110 zoo-geog@el' would ever think of  representing the Right 
Whale, the White Whale, the Narwhal, or the Walrus as regular 
inembers of the British fauna. On the other hand, I need scai,c.cely 
say that when I put an animal into any division I do not thereby 
say that it is limited to that division (for, as shown on the table, 
many extend through several of these divisions), nor> that they aye 
found over all thRt division 01' series of divisions or regions, I 
have already explained that the range of each is limited according 
to its habitat and habits. 

ade these explanations becaUSe, as all rules are liable to 
o are systems and systematic divisions. Nature abhors 

being confined between parallel lines. 
under the division of " Nature of its Distribution in Greenland 

I have divided them into (a) Introduced species, ( ) Migratory 
species, and ( y )  Species indigenous all the year roun$: 

(.) I n  Fabricius's day the following Mammals had beell intro- 
duced into the country, but chiefly into South Greenland :-ca,tis 
fanhiliak (European breeds), l W i s  donwstica, Ovis uries, C a p a  
hircus, BOS taurus, *%s scrofa, MUS ~ C ~ U ~ W ~ U S ,  and Jfus muscuZus. 
All o f  these species are yet at times living in the count,xy, but none 
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of’them can be said to be1acclimatized. The Horse (Nersasoak) 
was once introduced into Greenland, but only remahed for a short 
time. As far as I can discover, its importation was for the purpose 
of Major Oscean and Capt. Landorff, who in 1728 proposed the 
md-cap scheme of (‘ riding across Greenland I ” 

(8) As the winter approaches, most of the Birds leave the country 
and do not return again until spring, The terrestrial Mammals are 
prohibited, by the insularity of the country, from,resorting to this 
iiictllnd of escaping the rigours of the climate, or the scarcity of 
food. Thc Bear to some extent hybernates, though, as 1 shall 
xftcrwartlrr show, this hybernation is not, so complete as is usually 
supposed. The migratory Mammals are therefore limited to the 
niarine species. 

All of thc Seals, with the exception of Tricheclius rosmarus, 
Cu Zlocephalzcs vitulinus, and P a g o m p  foetidus, leave the coast 
during a portion of the winter, and even of the summer. The 
inigration of the Seals is too complicated a subject to be discussed 
in a general rcview ; under my notes on each species I shll have 
occasion to recur to it. In like manner dl the Cetacea leave the 
seas in the winter, with the exception of Monodon monoceros and 
Beluga catodon, which can be seen at open places in the ice all the 
winter through. Why these species should be winter denizens in 
preference to the others it is difficult to decide. Several species 
have what may be called a local migration, moving from one 
portion of the coa t  to another, north and sopth, during the summer, 
according to the state of the ice, &e.,-all of which will be noticed 
in another place. 

( 7 )  The species indigenous a11 the year round are therefore ilic 
terrestrial Xammuls and the remainder of the marine species .not 
already mentioned as migratory, viz., Uwus maritimus, Callis 
famitiaris, var. borealis, Vz+s layopus, Mustela crminea, Le- 
pus glacialis, Mgodes torquatus, Ovibos moscliatus, Ranqijb 
tarandus, Trichcchzls rosmarus, CaZZocephaZus VituZinus, Payomp 
fmtidus, Monodon monoceros, and Beluga catodon. 

In  addition to these well established species there are others 
fiwquedy entered’ among the Greenland Mammalia, some of 
which have but scant right to a place, and others arc cntirely 
niythical, as I will show in a section on these animals. Among 
these I class Gulo borealis (L’rsus luscus), Phocn ursina (Callo- 
rhinus ursinus), and Triclic3chus manatus (Rhytina gigas) as 
animals with little or no ‘claim to be adinitted members of the 
arctic fauna. 

The columns for the “Local distribution in Greenland” fire 
arranged solely Fth* reference to our present knowledge of tho 
range of the species ?n the country, and, being only temporary and 
to a great extent arLificia1, are subject to changes w our Irnowlodg~ 
of the species extends. A t  the same time I think it only right to 

have been very carefully compiled, aftor consideralh 
natura2 range of the species, and upon pr 
for the general distribution o f t  
n headed .‘( East coast only ” I ed 

reception of Mu8teZa crminea solely, all the species of the east 
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cowt, so far 8s we know, being, with this exception, also common 
to the West. The east coast has, however, been very little ex- 
plored,. md no doubt something remaics to be added to our know- 
ledge of the range of species on that coast. 

On a comparison of the Greenland *fauna with that of other 
portions of the arctic regions, we can see no reason for loolcing 
upon it, in common with the flora and the a& and ichthy-faunas, 
~ 1 9  other than essentially Arctic-European, all of the species of 
Mammalia, with the exception of Ovibos nmschatus, being found 
in either Spitzbergen or Novh Zembln, while many of the Arctic- 
American spccies are not found in Greenland. The only trne 
American mammal found in Greenland is the Musk-ox, which 
mjpht have crossed from the western shores of Smith’s Sound 
(\“%ere Eskimo tradition describes i t  as once abundant) on the ice 
to the eastern shore, where alone in West Greenland it seems to 
be now found, the great glaciers and ice-floes about hlclville 13ay 
seeming to act as a barrier to the southern and northern migra- 
tions of the animals on either side of them, and of Man equally 
with the lower animals. 

Looking at the fauna of Spitzbergen,” if we take exception to  
the very dubious omission which hTalmgren has nx~de, we find that 
therc is nospecies of maniinal found i n  these islands not fourld 
in Greenland; and the same is true of the innmmds of Nova 
Zcnibla, if we take Von Baer’s list t as representing the present 
state of our knowledge, though published inore than thirty years 
ago. Tn this the exception is a doubtful one ( ‘ <a  little white 
Snimal, species uncertain ”), but probably nn Ermine. I there- 
fo that we are justified in looking upon the manimalian 
fa reenlend as Arctic-European, and not Arc tic-Amezknn, 
though I am &ware that opposite views are entertained by 
naturalists of high eminence. 

The mammalian. fauna of Iceland has no connexion IVpitli that 
of Greenlaud, that island imssessing oidy a single species of Mtilll- 
nial indigenous to it (MUS @va t i c~s )  ; all others have been intro- 
duced by man, or, like the U?WLS niaritimus and T/ic&es J ~ ~ ~ ~ ~ ~ ,  
have drifted from Greenland on ice-floes. 

My friend Mr Andrew Murray$ seems to take exception to  tile 
&use whicll is wid to be foulld in Iceland, and regarding wllicll 
.wonderful tales are told ;$ and, contrary to the opinion of Povel- 
sell, who considers it MUS ~ ~ ~ ~ ~ ~ z ~ U S , . L . ,  al!d of tlic intelI[gunt 
Icelanders, who, as represented by SW w. J. Hooker, do not 
belie& in its existence, thinks that it is Myodes torquotzcs ( h u c ~ -  
sonius, l?orst.=gramZandicus, Tr.1- If such is the case, it might 
have been brought over on ice from the east coast of Greenland ; 
but the probability is, according to Steenstrup, who has careft1lly 

41 Malmgren, 2oc. cit. i Scoresby, ‘‘ Arctic Regions ;” Pbipps’s Voyage $> 
parry’s 6‘ Attempt {’ Laing’s “Voyage to Spitzbergen,” kc , &C. 

t I<, E. von Baer, Wiegmann’s Archiv fur Naturgcschichtc. (1839), ,.jj, 
( j d e  Murray, ‘I Geogr. Ilistrib. Mamm.,” p. 365). 

f Geographical Distribution of i\famma)s ( 1 8 G G ) )  p. 2c7. 
5 Pennant, “ Arctic zoo log^," Introduction, p. Ixr. ; I I O O ~ C C ~ ~  1 6  ‘roup in 

~ 

Iceland,” i. pp. 51, 52. 
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examined the question, that no Lemming exists in Iceland, and 
that the only indigenous Mammal is the Mus sylvatious, showing 
that the fauna is essentially European, and not American aa 
Murray seemed to suppose.” 

From these facts I believe that the island of Iceland is of a 
newer date than any portion of Scandinavia or Greenland, and7 
being of a volcanic nature, was formed posterior to the date of 
the present distribution of land and water in the North Sea ; if 
indeed it, and other detached islauds in the North Sea, aw iiot 
fragments of a more or less continuous land communication, 
which, when the Miocene flora flourished in the Arctic regions, 
united Greenland with Europe.? 

4. Notes on the Hahits, Distribution, and Sponomy  of the 
Terrestrial Mammalia fl Greenlaii (1. 

The following notes on certain of the terrestrial species of 
Mammalia are not intended as either a complete or systematic 
history of the species, but merely as stray notcs on some points 
in their history hitherto passed over, and on the species as a 
Greenland animal. I have delayed entering upon the history 
of the marine Mammalia until another time, my observations on 
these species beiiig too extensive to be included within the limits 
of one paper ; and, as I shall treat of them on a more compre- 
hensive plan than as mere Greenland species, they do not properly 
come within the scope of a paper 0x1 Greenland Mammals. 

These notes comprehend my own observations during voynges 
to the Spitzbergen, Iceland, and Jan Mayen seas, and along tho 
eastern y d  western shores of Davis’s Strait and Baffin’s Bay, 
to near the mouth of Smith’s Sound, in 1861. During the past 
summer (1867) 1 have again (in company with Messrs. 3. 
Whymper and ‘l’egner) visited Danish Greenland for scientific 
purposes, b u t  have added little or nothing to my former notes, 
having seen few Mammalia, except some of the species of Yin- 
nipedia and a Cetacean or two in tlie sea; and, our travels ex- 
tending over but a limited portion of the vicinity of Disco Bay, 
we had but few opportunities of adding to our kvowledge of their 
habits. 

I was fortunate enough, however, to obtain the assistance of 
my ‘friends Dhrr. I h u d  Gclmeyden Fleimher, Carl Bolbroc, 
and Octavius Neilaen, whose long acquaintance with the Eskimo 
language enabled me to discover some of the errors which Fab- 
ricius fell into in deciphering the mythical species; and our 
intelligent travelling companion Hr. Anthon 1’. Tegner kindly 

* Steenstrup, “ Den op~utuda islandske Landpattedyr-faunas Iiarakter,” 
&c. Vidensk. Meddel. Naturhist. Forming i Kjobcnh., 1867, p. 5 1  ; An- 
nals Eat. Hist., scr. 4, vol. iii., p. 445. 

t See J. D. Hooker, Linn. Trans., vol. xxiii,, p. 251 ; Asa Gray, “ Amcr. 
Journ. Science,” 1862 ; J. W. Dawson, (‘ Canadiatl Naturalist and Geologist,” 
18G2, PP..584-344 ; and Murray, (‘ Gcogr. Dist. ilIamm.,” p. 37, for the phyto- 
gcographlcal x ~ w 8  of the origin of. tho Greenland flora and fauna nt present 
recclved. 
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gave- me the benefit of his experience. These notes I have in- 
corporated in the bpdy of this paper at  the proper place. 

I have &o examined, through the kindness of the curators, the 
Greenland Mammals in the Copenhagen Museums, and those in 
the Museum of SCfenCe and Art in Edinburgh, comprising many 
of the typicd specimens of Scoresby, Richardson, &c. For this 
latter favour my thanks are especially due to Professors Archer 
and Alhan ,  and to the late Mr. J. 13. Davies, then Zoological 
Assistant in the Museum. 

1. URSUS MKRITIMUS, Linn. 

The well-known ‘‘ Polar 
Gveenl. Nennok (0  guttural). 

whole coast of Green1an.d from north to south, 
numerous as in former times, or as is popularly supposed. Tilore 
are more in the northern than in the southern portion of tho 
country ; and it is very seldom seen in mid-Greenland, i.e., between 
about 69’ and 66’ N. ht .  There are yearly killed from thirty to 
sixty of them. The Royal Board of Trade in Greenland give 
the na$ives about f i ~ ~  rigsdder (11s. 3d.) for a skin. Occa- 
sionally there are :z number killed near Capc Farewoll which 
have come round 011 the Spitzbergen ice-stream. Here a curious 
custoni prevails, viz., that whosoever sights the Bear first, man, 
woman, of child, is entitled to the gkin, and the person who has 
shot it only to the blubber and flesh.” It is of light creamy 
colour, rarely pure white, except when young ; hence thc Scotch 
whalers cqll it the ‘‘ brounie ” or “ brownie,” and tjonytimev the 

er,” from ita very agricultural appearance as it stalks 
ly over the furrowed fields of ice. I ts  principal food 

consists. of Seals, which it persecutes most indefatigably ; but it 
is somewhat omniverous in its diet, and will often clear an islet 
of Eider-duclr eggs in .the course of a few hours. I hiivc seen 
it watch a Seal for half a day, the Seal continually escaping just 
as the Bear was abort putting its paw on it, at the ‘~at luk” (or 
escape hole) in the 1ce. Finally,,it tried to circumvent its prey 
in anotller manncl. It Off t o  a distance, and when the 
Seal was again half asleep at its atluk, the Bear swam under the 
ice, with a view to cut off’ its retreat. It failed, however, and 
the seal finaIFy escaped. The rage of the animal mas boundless; 
it roared hideously, toesing the snow in the air, and trotted off in 
a most indignant state of mind ! 

uring the sealing-season, both in Greenland and in the Spitz- 
gen seas, the Bear is & constant attendant on the sealcc for 

the sake of tho carcasses, ip; tho pursuit of which it is somctimcs 
6‘ more free than welcome. I have often also seen it feeding 011 
Whales of different species, which w e  found floating dead. I l k  
1861 I saw upwards of twenty dl busily dcvouring the hug0 
inflated carcass of a Balmza mpticetus in Pond‘s Bay, on tllo 
western shores of Davis7s Strait. Wu were foolish ellough to 

* Tlie flesh, and especially tlio liver, is said to often provc poisonous wllen 
paten. The 15sltimo 011 the weitern shores of Davis’s Strait enrefully prohibit 
their dogs from devouring any portion of it, 

-- - __ ._______ 
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fire a few shots among them, when the Bears 
from the carcass and made for our boat. One suc 
its paws on to the gunwale; and it was only 
application of an axe that we succeeded in re 
of so unwelcome an addition to our crew. 

On the whole, I do not think that the Polar Bear is a very 
fierce animal, when not enraged; and I cannot help thinking 
that a great deal of the impressions which we have imbibed re- 
garding its fbrocity are more due to old notions of what it ozcght 
to be, rather than what it is, and that the tales related by Uarentz, 
Edward Pellham, and other old navig3ors regarding its blood- 
thirstiness during the time they wintered in Spitzbergeii were a 
good deal exaggerated. When enraged, 01- cmboldened by hunger, 
I can, however, quite well understand that, like all wild and 
even domesticated animals, it  may be dangerous to man. On tho 
East Coast of Grcenland, whcre they know little of man, they 
are very bold. The members of the German Expedition, when 
making out-door observations, had to be continually on their 
guard against them. I have chased it over 6hc floes of Pond's 
Bay, and the Bear's only thouglzt seemed to be how best to 
ebcape from its pursuers. I should have hesitated a good deal 
before making so free with tho Grizzly Bear of the Californian 
wilds (Ursus feroz), which is, p,erhaps, the most ferocious animal 

American continent. rhough seemingly so unwieldy, 
znoA runs with great s p e d  ; nnil being almost marine in  
its, it swims well. I have chased it with a picked crew 

of eight whalemen, :md yet tlic HC:W has ninnaged to clistnnce 
us ifi the race for the ice-fields. It would evcry now and again, 
when its two cubs mere getting left in the rear, stop and (literally) 
push them up behind; ant1 on reaching the steep edge of thc 
ice-floe, finding that wc were fast reaching them, it lifted cnch of 
them up on.the.ice with its teeth, seizing the loose skin at tho 
back of the neck. 

It is often found swimming- nt grca~  disttuices from land (vide 
the statements in arctic voyagcs, oud the works of Richardson, 
Parry, &e., passim). The stories of it9 innking ice-Iiouscs, and 
of  their gambols therein, as related by Fabricius, as well as of its 
combats with the Walrus, are still prevalent in Greenland. 

'Et is curious that the old Eskimo stories about the Polar bear 
having no evacuations during the s of Bybemation, ani1 
being itself the means of preventing by stopping all the 
natural passage3 with nioss, grass, or earth (Richardson's '' Fauna 
Bor,-Am." i. 34), prevail also among t he  North-western American 
Indians on the other side of the continent, in reference to the 
Brown Bear ( 1 7 ~ s ~ ~  americnnus), the substance used in stt~pping 
the passages varying according to the tribe among whom t,ho 
myth is prevalent, from a bull of clay to ono of pitie-rcsin! 

I do not think that it hybnrnatcs during the whole winter, 

Once on the ice, they mer0 safe. 

pposed; at  all events t h y  arc o 
gh these nre probably old males 

hen not pregnant, roam a1 
congeners, it does not hug, 
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will not eat its prey until it is dead, playing with it like a cat 
with a mouse, I have known several men who, while sitting 
watching or &inning Seals, have had its rough hand hid On 
their shoulder. Their only chance has beeu theu to feign being. 
dead, and manage to shoot it while the Bear was sitting at a 
distance watching its intended victim. Though Eskimo are 
often seen who have heen scarred by it, yet I repeat that, unless 
attacked, or rendered fierce by hunger, it rarely attacks man. 
During our last trip to Greenland none of our party S ~ V  one; 
indeed they me only killed in the vicinity of Disco Day during 
the winter or spring, when they have either eomo or drifted south 
011 the ice-floes. Six weiu? killed in the vicinity of Omenak 
during the winter of 1866-67. 

2. V ~ P E S  LAGOPUS (Liun.) ; Rich. F. B. -4. i. 83. 

The Arctic Fox is very numerous in south- and mid-Greenland, 
rarer in the northern parts of the Danish possessions, but quite 
plentiful again north of Upernavik to high up in Smith's Sound.* 

There are two varieties, the blue and the white. This colour is 
not dependent on the season. The white variety is also more 
numerous and much less valued than the blue; but ngain tho 
blue and the white varieties interbreed, and often, the Eskimo 
my, there is a white mother with blue. young, and vice versa. 
The blue Fox is very valuable, the price for the best kind of skin 
being from six to seven times as much as for that of the whit? 
Some havebeen sold at the annual auction of the Greenland furs in 
Copenhagen at over twent 1-igsdaler (nine rigsdaler= 1Z. sterling). 
There are yearly killed Kom 1,000 to 3,000 of the white and 
blue Foxes, two-thirds being 'Blue and one-third white. In  
Greenland the white is traded for three marks (Is. lid.), and 
the blus fur two rigsdaler (4s. 6d.). It is not killed by tlie 
Greenlanders in summer, as its sunmcr coat is llot yaluable. 
At this time it is found in the mountains preying on the young 
Ptarmigan (Tetra0 reChardti, Brelim): In winter it comes down 
$0 prey on  hellf fish or other marine produce, at the open 
places near the shore when the tide br,eaks the ice. About this 
period i t  can often be seen barking most impudently at t h e  
solitary hunter. 

Greed Terienniak, Kaka. 

3. CANIS PAMILIARIS, Linn. 
a. var. borealis. 
Gqeenl. Kemrnek or Kremmek. 

(a) The Dog of the Eskimo is the same species all over the 
American continent ; at las t  1 have seen Dogs from &mschatka, 

* The Fox is often seen hundreds of miles from land during the sealine; 
season in the Greenland Sea, when it feeds on the dead Seals. In pursuit of 
the wandering h m m i n g  it sometimes loses its m y ,  and has been taken far 
from its natural haunt. Ralm mentions one being taken in West Gothland, 
and Pennant (Suppl. Arct. zool., p. 52) one killed near Lurid, Sweden, 
ht. 55' 42' N., On OCt. 27, 1786. See alsc Ton Baer on the Distribution of 
the Arctic Fox, Bull. Acad., St.-Petersb., t. ix. p. 89. _ 1  

33 86122. 
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Sitka, the western shores of Davis’s Strait, and from Greenland 
which i t  was impossible to deny were of one species. 

Dogs of mixed native and European descent, the latter being im- 
ported by the whites. These are called by the natives “ Mei5k8: 
I have not the slightest doubt that the original breed of the Arctic 
Dog ww the Wolf (Canis occidentalis, var. griseo-alba, Baird). In  
its every disposition it agrees with that animal, and there is no 
point which has been supposed to separate the one from the other 
which is not common to both of them. I have seen skins of the 
Wolf which have hair for hair agreed with the typical Arctic Dog. 
The Wolf is not, however, found in Greenland, unless, as I shall 
afterwards discuss, the r r  amorok,” which Fabricius erroneously 
described in his fauna as Uvsus luscus, be merely a Dog run wild 
and returned to its original type. The Dog is found as far north 
as man lives, but is not used ‘by the Eskimo south of Holsteens- 
borg, the sea not being sufliciently frozen over during the winter 
to permit of sledging. The use of the Dog as a sledge-animal has 
been so often described * that I may pass it over here without 
further reference. Being only required during the winter, they 
lead during the summer and autumn months an idle life, hangin2 
round the settlements, sleeping on the top of the flat earth-huts of 
their masters, snarling at  every one’s heels, but runn 
flrsf, appearance of a stick or stone, snatching up e 
edible garbage round ‘a village, and, in fa&, becoming 
to the women when dressing a Seal on the rocks, or when drying 
meat for winter use, that they are often left to look out for them- 
selves on some barren uninhabited islet. During thc summer they 
are never fed ; and often you may pass old Eskimo encampments 
where the only inhabitants are a few hungry dogs howling from 
the rock, disconsolate until their lords return. The appeavance 
of a stone is enough to send them howling far and near. It is 
rarely that they bark, geneidly preferring, with their wolfish 
instinct, to sit and howl monotonously on some elevated point, and 
regularly u making night horrible” with their “long cry.” The 
ringing of the workmen’s morning and evening bell at the Danish 
settlements used to be the signal for the commencement of this 
hyperborean music. This dog can only be kept in subjection 
by the most unmerciful lashing ; 
out. When at Clyde River in 1861 
tragedy which had been enacted th 
man, a boy, and a little girl landed from a 
boat) on an island where, as is usual, some dogs were confined. 
Before the poor people could escape to their boat, the animals, 
infuriated by hunger, sprang upon them. The man and the boy, 
though much lacerated, managed to regain the omiak ; but the poor 

(a) Besides this there is, in Danish Greenland, anoth 
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the last buffalo is shot. It is impossible for him to drag home the 
whales, or narwhals which he may have shot 
e (‘ strom-holes ” in the ice without hm !dogs 

e in the far north to  make his long mi- 
mily and householdgoods, from one hunting- 

Yet 
About fifteen ’years 

NO! ? curious disease, the nature of which has puzzled veteri- 
narians, appeared among the Arctic dogs, from high up in  Smith’s 
,Sound do,wn .th oaa t land to Jakobshavn (69’ 13’ 
N. lat.), where ord from going : further south ; 
and the gover es e deavctur to3;stop ita spread 
beyond that barrier, by preventing the native dogs north ‘and 
.south from commingling. Eane and Hayes lost most of their 
dogs through this disease.;”’ and at  every settlement in Danish 
‘Greenland the native are impoverished through the death of their 
teams. I t  is noticed that whenever a native loses his dogs he 
goes very rapidly downhill in tho sliding scale of Arctic re- 
spectability, becoming a sort of hanger-on of the fortunate possessor 

uring the latter portion of our stay in Jakobshavn, scarcely & 
elapsed during which some of the dogs were not ordered to 

be killed, on account of their having caught this fatal epidemio. 
The dog is seized with madness, bites at all other dogs, and oven 

at human beings. It is soon unable to swcdlow its food, and con- 
stipation ensues. I t  howls loudly during the continuance of the 
disease, but generally diQs in the. course of a day, *th its teeth 

ue. It has thus something of the nature 
is &om that disease in not being com- 
otherwise contagious among dogs. The 

efinary surgeon to investigate the nature 
failed to suggest any remedy, and it is 

now being (6 stamped Out” by killing the dogs whenever seized- 
an heroic mode of treatment, which will only 
the last dog becomes extinct in Greenland. 

say, the dogs in Kamschatka are 
‘by a very similar disease;? and, in a recent oommunication received 
from’ that region, it is said that 80 warCe have dogs become, that 
the natives do not care to sell them, that 100 roubles have 
been refused for a team of six. Fortunately for the Kamschatkans, 

ast of draught and burqen. 
from Greenland for the -use 

e set them free, 1 was informed, 
are now rapidly increasing, and will, 

ithout these domestic animals of his. 
be not far distant. 

Strange 

doubtless, soon return to the original wolf type. 

* Kane’s “ Arctic Explorations,” vol. i. p. 157. t For all thnt is known about the Do disease in Greenland, see Fleming, ;‘ Geograph. Mag.,” Feb. 1875. [See a% notes by Dr. w. L. ~~h~~~ 
the Brit. and Foreign Medico-Chirurg. Review, January 1870, 
and July 1871, PP. 10, 15, 28.-EDITOa.] 

B 2  
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Their use in GrcenIand is almost wholly as sledge-animaL. 
Among the Eskimo on the western shores of Davis’s Strait, a 
loose dog usually precedes the sledge, and, by carefully avoiding 
broken places in the ice, acts as a guide to the sledge-team, which 
carefilly follows his’ lead. En passnnt I may remark that dog- 
driving is by no means an easily acquired or a light labour. In 
North Greenland and among the wild Arctic highlanders of Cape 
York and Smith’s Sound, dogs are also valuable assistants, by 
attacking the polar bear while the hunter plants his spears in t h e  
animal.” Their flesh 
is also highly appreciated, but rather too valuabIe for anything 
except an occasional dainty. The skin is highly valued for socks, 
and that of the pups for winter clothing ; but so scarce have they 
become, that i t  is now very hard to raise enough for an anarak 
(jumper), and one of our party paid 18 rigsdaler (21.) for enough 
to make an overcoat. No longer, as in Giesecke’s day,? is it  rejected 
RS an articIe of trade on account of its disngreeable odour. 

They are also used a little in sed-hunting. 

[4. FELIS DOJXESTICA, Briss. 

The domestic Cat has been kept in Greenland ever since the 
Danish women came, nud it  follows them in  all their sojourning8 
north and south. I n  Fabricius’s day it was already not iincommon. 
At ’present there are many in Julianeshaab district, where mice 
are quite abundant and troublesome.] 

Green,?. Kitsungoak. 

5. MYODES TORQ~ATUS (Pall.), Iceys. & l3las. 
This Lemming was found by CapL Scoresby, in the year 1822, 

near Scoresby’s Sound, on the east coast of Greenland, lat. 69”, 
and w8,s described by the late Professor Traill, in the appendix 
io Bcoresby’s “ Journal of a Voyage to the Northern Whale- (‘ fishery, kc.,” p. 417, as a new species under the name of Mus 
gmniandicus. From a careful examination of the original and 
only specimen, now in the Edinburgh Museum of ficience and 
Art, I am inclined to believe, with MiddendorE,+ that it is 
not clistinct from those already described, and that the Myodes 
hudsoiaius of Forster (Mus hudsonizu, Porster in Phil. Trans. 
Ixii. p. 879; Lemmus hudsonius, Snb., Parry’s Voyuge, p. clxxxv) 
and the Mus grcznlandicus, Tr. (Myodes gmnlandicus, Wag. 
and eJ. E. Grays, Proc. Zool. Soc. London, xvi. 1848, *p. 43, 
and Id. in Rae’s Narrative, 1850), are identical with the Slberian 
Myodes torpatus (Pall.), Keys. 65 Blas. 

It can only be classed as a very rare and local (possibly accidental) 
member of the fauna of Greenland, as it has never since been found 

* See an interesting account in Kane’s “ Arctic Explorations.” 
t Giesccke, article “ Greenland,” in Brewster’s ‘‘ Edinburgh Encyclopszdia 

ise, TI. ii. 1853, p. 87, pls. 4-7 and 10. 
grosn{undia, Rich. 1. c. 134 ; vide also Schreber, (‘ Siluge 

iii., P. 604;’0tebel, “Die Situgethiere,” &a. <1859), P. 605. 
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i n  the country ; Graah* did not see it in his two years) journey’, 
nor even hem of its existence. No doubt the east coast of Green- 
land is almost unapproachable for ice, and has never been visited 
since Graah’s day, except for a little way round Cape Farewell. 
Whalers, however, have been known to have landed near Scoresby’s 
Sound ; but they saw nothing of it, and it may be safely said not 
to be an inhabitant of the west Coast, either within or outside of 
the Danish possessions. 

From Upernavik southward, the Danes have been on the coast, 
either settled or trading, for at least 120 years, and during that 
time not a few collectors have visited the country ; but, notwith- 
atanding all their exertions and those of the stationary officera of 
the government there, no specimen of this Mouse has as yet been 
obtained, nor do the Eskimo know of the existence of such. 
Murray has therefore taken too wide a generalization, when he 
portrays, on map lxxxv. of his laborious and generally accurate 
work the 6‘ Geographical Distribution of’ Mammals ” (1866), P. 267, 
the distribution of the Lemming as extending right along the emt 
and western shores of Greenland to the head of Baffin’s Bay, on 
the supposition that it is a regular member of the Greenland fauna. 
I am inclined to look upon it as representing the extreme easterP8 
limit of the Mgodes torquatus, as the Myodes hudsonius is a climatic 
species representing the extreme western range of the former 
species. It is almost unnecessary to note, after what I have said, 
that Fabricius makes no mention of it in his ‘‘ Fauna Grcenlandica ;,t 
and if it had been found, he, ever anxious as he was to add anything 
to the Greenland Mammals, would have been sure to have heard 
of it from the natives, credence in whose mythical zoology forms 
one of the few disfigurations of hie work. Neither did Inglefield, 
Sutherland, Kane, or Hayes see anything of it in Smith’s Sound, 
or southward to the northern limits of the Danish possessi0ns.t 

I n  1861, the natives at  Pond’s Bay, on the western shore of 
Davis’s Strait, brought me many skins of this species, which I 
ascertained to belong to  the 7wdso?zius form. For the sake of 
reference, the Arctic species may be classed as fo1lows :- 

Myodes torquatus, pall. 
var .  hzcdso&US, Forst. 
vale. granZadicus, Tr. 

6. [Mus DECUMANCS, pall. (17’78). 
Mus ~zorveqgicu~, Erxleben (1776). 
Greenl. Teriak. 

The Brown Rat was introduced as far back as the days of Fabri- 
cius by the Danish ships in the summer, and seemed likely to 

* Narrative of an expedition to the Enst Const of Greenland, Engl. transl. 
(1 837) ; the original Danish edition is in 4to. Undersligelses-lieiee til est- 
kyaten af Granland, 1832. 

t These remarks (written in 1868) nom (1875) require considera13le modi- 
,fication. The German Expedition got it on the east const, on Sabine’s island 
in 1869-70. The American Expedition under Hall met wiU1 it in Bmi& 
Sound. 
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pFove dangerous in houses ; but they gradually and: *periodically 
died out, as they could not stand the cold of the winter 
years ago they were again introduced, and still occasi 
dem in the ,summer months in some of the ware 
Pupernavik to near Cape Farewell.] 

7. p u s  MUGCULUS, Linn. 

Its history as a colonist :animal in Greenland is about the same 
as the Rat’s. At some of the more southern settlements they can 
occasionally survive the winter and beget abundantly. Both the 
Mouse and Rat wore introduced LLB far north as Kane’s,-Hayes’s, 
and Hall’s ships wintered, but I cannot learn that they got 
naturalized.] 

Greed.  Teriaugoak (“the small rat ”). 

LISP& GLACIALIS, Leach. 
L. amticus, ibid. 
Greenl. Ukalek. 

The Hare is a common animal over the whole coast, from north 
to eonth, east and west. It is, however, seen more seldom in the 
north of the Danish trading limits, and there are only a few hun- 
dreds shot apnually. They are said to be rather rare on the wt 
Coast. I cannot see why its beautiful white skin is not more used, 
At one ,time, the Danes used to send quantities home, but ithey 
could get, no market .for it. From tbe Hare the natives spin 8 
kind of yarn which they occasionally knit into caps, for a summer 
head-dress, for the men and children. It is difficult (indeed, 
almost impossible) to give chamcters whereby this species can be 
separated from the Lepus van‘alilis of Europe when the former i s  
in its summer dress j and the skull presents equal difficulties. 

I have, however,.preferred to look upon it as nominally distinct, 
%hough:I really believe that it is only a climatic variety of L. 
variabilis, Pallas. 

9. [Sns SCROFA, Linn. 

It is kept at some of the southern settlements.] 

10. OVIBOS MOSCHATUS (Gmel.), Blainv. 
Greenl. and Eskimo 

I n  the (‘ Fauna Grcenlandica, 

Greenl. PolikQ. 

Bos grunniens, L., as one of the animals of Greenland, because he 
thought that he had found (on a piece of drift ice) some remains 
of‘ it, cbnsisting of the greater portion of the skull of an animal 
(6 very like an ox.” He was of opinion that this was a portion of 
tb-e Yak. He did not, however, consider it to be B nativa of 
Greenland, but rather to  have been drifted from northern Asia on 
the ice, the flesh having been eaten by polar bears. Any one can 

y- examining the figure which Fabricius afterwards gave of 
n (Bid. Selsk. Skiiv. N. Saml. iii. 82), that it was $he 
nd indeed, he afterwards acknowledged so himself 

It is therefore, after this, somewhat (Bid- &A&* skr. 8. 6.). 
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surprising to .find 'a zoob&t so well acquainted with the Greenland 
fauna as  the elder Reinhardt stating that the Musk-ox, which, like 
Fabricius; he called Bo8 grunniefis, rarely comes from Melville 
Island to Greenland." Mr. Murray seems to doubt on whioh side 
of Greenland Fabricius met with his specimen ; but there need be 
09 doubt on that matter, as it must have been on the west side. 
The east was even more unknown in. his day than now, and he 

strongest probability, 
north of the glaciers of Melville Bay. Dr. Kane met w i a  
numerous traces of it in Smith's Sound ; and his successor, Dr. 
&yes, found at Chester valley in the same inlet, among Eskimo 
kjokkenmoddings, the skull of a Musk-ox. Eskimo tradition 
describes the animal as at one time common along the whole coast, 
and they affirm that it is yet occasionally to be met with. No longer 
q o  than in the winter of 1859 a hunter of Wolstenholme Sound, 
near a place called Oomiak, came upon two animals, and killed 
one of them.t 

I think, therefore, that we may with some authority assume that 
the Musk-ox is not yet extinct in Greenland.$ 

the identity of the Furopean q d  Amer eindeers, or whether 
the Greenland Reindeer specifically distinct from the American 
species ; suffice it to say that the hending of this note sufficiently 
expresses my views on the subject, after very excellent oppor- 
tunities of Comparison BtUdY, mid that I consider the Greenland 
Reindeer only a climatic variety of the European sp 
moreover, seen specimens of reindeer horns from Green 
gould not be distinguished frQm European, and vice wevsd. On 
the whole, however, there is a slight variation, which may be 
expressed by the trivial name to which I have referred at the 
commencement of these reniarks.5 

It is found over the whole country, from north to south,ll but 
not nearly so plentiful as i t  used to be. Indeed it is fast on the de- 
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crease, on account of the unmerciful way in which it is slaughtered 
by the natives for the skin alone, as is the buffdo in America. 
The skins are a great article of commerce ; sometimes they sell in 
Copenhagen at  from 3 to 7 rigsdaler (Gs. 9d. to 15s. 9d.) each, 
according to the quality. (The natives get in Greenland only 
72 skillings (1s. 6d.) for them). The yearly production used to 
be in the summer time from 10,000 to 20,000, but i t  is nom on 
the decrease. 

Dr. Hayes fed his party luxuriously on them all winter at Port 
Foulke in Smith’s Sound, not many miles from where Kane’s 
party starved a few years before. Behind Holsteensborg are 
valleys full of Reindeer ; and I have heard tales of people climbing 
the hills in that vicinity, and looking down into glens where the 
Reindeer were so numerous that they might be supposed to be the 
herds of’ a wealthy Laplander. Ten thousand skins were shipped 
from that post some years ago. They are slaugliterecl indiscrimi- 
nately by the nativcs-these improvident people, in nine cases out 
of ten, leaving the hides and flesh, and only taking the tongues. 
They are bad enough shots ; and the Danish traders supply them 
with powder at less than prime cost (viz. 36 skillings, or 9d. 
per lb.), with a view tolincrease thc produce of the hunt; but this 
ammunition is wasted in a most reckless manner. 

On the way to and from these hunts up the fjords ((( the in- 
terior country,” though really the natives know of no place off 
the coast more than the Europeans do), with that savage desire 
to Rill every living thing, clucks nre shot and left lying, or, if 
they feel hungry, they will tear off the titbits ; a ptarmigan will 
be shot sitting on its egge, and the ball cut out of its body to be 
again used in this murderous sport. There is no necessity for it, 
for at  this time they are abundantly supplied with food, even to 
excess. It iFt, however, the season of sport and fun, looked forward 
to by the natives much in the same light as ivo do to our grouse- 
shooting or deer-stalking, arid is about as profitable to all parties 
concerned. I n  order to pursue this they leave the more lucrative 
sed-fishery, and neglect to Iny in n winter’s stipldy of food ; so 
that when the “banyan” days come they bitterly regret their 
folly, and weary for tho bleached carcases up the frozen fjords. 
Notwithstanding this, regularly as the sewon comes round, they 
are off again to the shooting from far and near, and repeat the 
same improvident course ; nor, if they like it, hns anybody a right 
to complain. I n  ail verity, enjoyments few enough fall to the lot 
of these hyperborean hunters. 

However, the effect of this indiscriminate daughter is now being 
felt in the decrease of the Xeindccr in many parts wherc they 
were once common. They are no longer found on Disco Island, 
as in the days of Cranz and Fab~*icin~. Tndeed there are now 
very few shot in mid-C*recnbnd, and innny of the natives are 
giving up the hunt for them altogether. During the summcr 
o f  1867 only five Reindeers were gilled in the district of Riten- 
ken The yearly average liad been about 20 or 
30 ; e Goveruor informs me that,in his opinion reindeer- 
hunting days are nearly over in that section of the oountry, 

GQo 45’ N.). 
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In the districts of Jakobshavn, Cltwshaun, and Christianshmb 
I d i d  not learn that one had been killed. At Clavshavn a few 
natives went out bupting, but met with bad weather, and re- 
turned for good, having only seen two animals altogether, and 
shot nothing. 
~n the fiouthern portion of the conntry more are seen, not SO 

much on the mast a3 up the valleys by the rjords. It is in May 
or June that most of the natives leave their winter houses and go 
reindeer-hunting. When they do dry any meat, they cover it up 
in caches- 'JJM dogs are not taken along with them. I n  old times, 
even making every allowance for exag , the 
seems to have Leon very numerous. I n  an die 

8 in they are spoken of as having been very 
BY& Four hundred years ago the natjves seem by these accounts to 
have hunted the Reindeer much in that section generally sup- 
posed to be the site of the a s t e r  Bygd (viz., Julianeshab dis- 
trict). A t  the present day they have left that district and it is 
now newly sixty years since :ny have been shot there. Latterly 
the hunting has been better in Greenland (south). From 1840 
to 1845 many were got ; and withiu the last few years they seem 
(if we might judge by the produce of the hunt) to be on the 
increase. This, however, is, doubtless, owing a good deal to the 
use of the rifle ; but it is very questionable whether this will not 
again decrease their numbers as it seems to have done elsewhere. 
Necessarily we have no better data to go upon than that so many 
skins have been tsaded ; but, if this is to be received as evidence, 
more have been traded of late years. 

When the hunting was at its best i t  was at the positions where 
the country was broadest, or where the great mer de glace of the 
interior was most distant from the coast viz. Holsteensborg, 
Sukkertoppen, Godthnab, and Fiskernazsset. Now there &re 
very few Billed at the last-named place. Godthanb also yields 
few ; but the Ixolsteensborg and Sukhtoppen natives haye t&en 
a good many of late. 
a favourit0 lncalitj) the hunting-ground id  behind the large inlaw, 
where the ice lies far back, and where land most free from ice has 
been found. The Reindeer, living in very large herds, require 
allyay6 to  he 011 the look-out for an extenfilve fding-rnnge ; and 
it llas been observed that they are going south, in the direction of 
Julianeshaab, and individuals have been annually 8hot not far 
from Fredrikshaab. I n  order to hunt the Reindeer, the natives 
go every year, in the moyth ?f June, from the southern districts 
to the two northern districts in the Soutliern Inspectorate, and 
rebrn in September. A good number are also shot in the winter 
time ; and not unfrequatb, in very snowy winters, they have 
been known to come down close to the settlements, and tho natives 
have shot them stfinding in their doorways. The story of the 
nojndeer going into the interior in the winter is founded on 
neous notions of what the intcror is. They no doubt go 8 little 
m y  into the valleys ; but as for going into the interior, that is B 
l~hysical impossibility, for the interior is merely one wide frozen 

A t  Kolsteensborg (formerly mentioned 
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waste, sinrounded by a circlet of islands. It is to ‘tbe valleys of 
these islands that the Reindeer undoubtedly retire ; but nobody 
travels very far afield in Greenland during the winter season, so 
that we have no means of arriving at  a very accurate confirmation 
of this supposition. Dr. Hayes’s people finding them in SU& 
abundance at  their winter-quarters goes further to prove this. 
One of his men described to me the party rn going over a little 
ridge, and finding the deer rn if in a preserve, like the cattle 
in the pastares of his native Jutland; “we just shot them 88 
we wanted them.” (See also Hayes’s ‘‘ Open Polar Sea,”passim.) 
‘ Their food in Greenland consists chiefly of various species of 
X m p e t r ~ m ,  Vaccinium, Betula, &c. ; and I can hardly think that 
the traditional (‘ reindeer-moss ” (Cladonia of various species) 
forms any great portion of its subsistence, as that Lichen is no- 
where found in Greenland in such quantity as to afford food for , 
any asima.l.* 
. The Greenlanders have no idea of taming the animal ; indeed 
its use to them would be trifling, as it cannot travel well on ice, 
and the difficulties of transporting supplies of food for i t  on their 
long ibe-journeys would be great. The Eskimo’s sledge-travelling 

a&t wholly confined to the frozen surface of the sea in 
r;‘and for this purpose dogs answers much better. The 

m a t  is very good ; and the natives eat the half-digested vegetable 
bOnt?nbB of the stomach along with blubber as ‘a choice deliwcy. 
X’h&ypbfe~.T-&eat the flesh in a putrid state. It is, with the 
exceptioE of the breast, for the most part lean. Clothes and 
$bread are made from the skin and sinews. The latter is much 
sought after in districts where there are no reindeer. From the 
horn are made all sorts of native implements ; but commercially 
it is s f  no value in Copenhagen. However, I think its imporb- 

ht to England, though to Denmark 

ade that from 1840-45 there were 
iiving in the principal reindeer district. 

Every family of five persons, it was calculated, would use two 
eking &., which would make 5,000 for themselves; and they 
$ent away 11,500 ; the total huh% was therefore calculated to be 
about 16,000 annually. This sum has been taken for a minimum ; 
for every hunter, besides using the skins for alothes, not .only for 
himself and family, also used them for tents, partitions in houses, 
and for socks, &e., 60 that the number killed was in all likelihood 
much greater. Of late years the skins traded by tEe natives have 
decreased one half. Between 1851 and 1855 there were annually 
shot 8,600 deer. It is difficult to say how much meat has been 
ooneumed in that period ; but every deer may be put down at 
80 lbs. of meat alone. This makes the meat, beween 1840 and 
1845, amount to 1,280,000 lbs. annually, and between 1851 and 
1855 to 680,000 lbs. 

ern shores of Davis’s Strait I have known them t6 come 
on the Fun’ exposed at low water, as do the cattl 

+he north of Scotland. 
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. The &indeer% is ofZen shot in situations where it is imjpssible 
for the hunter to carry: the meat down, when it becomes a p re j  
to wild beasts and bads. The quantity of meat thustJost L 
enormous, independently of much more wastefully destroyed:. ad 
described in the. first portion of thesepotes. It is so great that 
during -the period first referred to, fully .one half yas thr@vn 
away, and during the last period a .quarter. , The tallow'in D 
lwge deer will weigh from 8 to 12 lbs. The tongues are first cut 
Out, afier the reindeer is killed. About 3,000 to 4,000 lbs. of 
reindeer-horn must be used by the natives in South Greenha. 
The trader at Holsteenskbrg has (or at least had a 

more than 60,000 Ibs. of it lying on the ground in s;'h 

length, because I found that though the Reindeer in I&pl 
is familiar to many, yet the animal in its wild state is much 
knomn, and 1 have seen most erroneous statements regarding its 
distribution in Greenland. 

12. p v r s  -Ea, Lime 

I have gone into the history of the Reindeer in Gree 

G e e d .  Saua. 
present it is only known in the district of Julianeshaab, to 

thenumber of between 20 and 30. It was already 
in Fabricius's day.' In  the summer they feed in the v 
in the winter are kept under shelter. They cannot 
(nor, indeed, can any of the colonist fauha), be said t 
matiged.] a 

Greenl. Umimak. 
There are 30 or. 40 Cattle grazing about in the souther& 

valleys during the summer, and kept at stall in the minter. Some 
of the more enterprising natives also keep a few COWS. I was 
told by the Danish residents that, though there was quite enough 
grass occasionally found round the settlem 
even further north, they could not be kept 0 

Icelandic sagas describe tbe Norse 
in the valleys of Greenland up to the middle ages ;: an'& 

that"& 'dairy producQ wtw so highly valued that it was sene 
td Norway for the use of the Royal. table. The place wherd 
%%ey prosper best nom is just on the site of one of these 
colonies. If any were behind when the colonies mere 

by the Eskimo, who about thio period makg 
ce in South 'Greenland, they must have died 

mere likely, were elaughtered by the natives (if a people who, 
tr: dt appearance, were only wandering hordes who had now for 
the first time crossed B!le1ville Bay from the north, can bi so 
styled) ; for when Greenland mas again visited by the Eur0pans 

* For many of the foregoing statements 1 am indebted to my friend D ~ .  
Rink, formerly Royal Inspector Of South Greedand, and at prcscnt Director 
of the Greenland Board of Trade, and whose work (Grihland geograpEsk og 
statisti& &c,) is the stnndard on dl subjects connected with that c o ~ n ~ y .  
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no cattle were found. It is somewhat curious that the Green- 
landers apply the Eskimo name of the Musk-ox to the domestic 
OX, showing a recollection of the existence of the former in the 
land they came from, though it is no longer a native of Greenland 
to the south of Cape York.] 

Greenl. Sauarsuk. 
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14. [CAPRA HIRCOS, Linn. 

As far back as the days of Fabricius, the Goat had been intro- 
duced into the southern settlements of Greenland, and was found 
profitable; they feed on the grass which springs about the old 
Eskimo camping-places in the summer, and are housed in the 
winter. I am told that they will cat dried Arctic salmon, if 
nothing better is forlhcoming. I t  is not kept north of Hol- 
steensborg, as it  is found impossible to keep i t  where there are 
troops of savage dogs ; and it is accordingly only found about the 
settlements south of that, to the number of about 100.1 

The Ermine m s  
found by the Germans on the east coast; see Peters in “Die 
zweite deutsche Nordpolarfahrt,” vol. ii. p. 157. It is entirely 
unknown in West Greenland. 

5,  On some of t h  doubtful or mythical Animals of Greenlaizd. 
Otto Fabricius used to spend his summers roaming about with 

the Eskimo, until he had lectrned to manege a kayak and strike a 
Seal with a skill which few Europeans can ever acquire. On one 
of these excursions he found in “ Sildefjord, north of the colony of  
Fredrikshaab,” a piece of a skull, about which the native told him 
something; and from what they related to him, and what he 
thought himself, he entered no less than two ipecies in the Green- 
land fauna, << Tricheclius masiatus” (Ilhytina gigas) and (( PJioca 
ursina ’’ ( Callorhinus ursinus,) being, apparently, not certain to 
which it belonged. The Greenlanders called this animal Auvekce- 
jak, or AuikEjaR, and sdd it was like a Walrus and broke things 
easily to pieces. IrIe was sure that the piece of skull belonged to 
$he first of these animals; and again he repeals the same under the 
head of Phoca ursina ; so that it is now difficult to arrive at any 
conclusion regarding the species of animal to which i t  belonged. 
However, I think there caa be but one opinion, that neither the 
Sea-bear nor the Bhytina can be entered in the Greenland fauna 
on such fragmentary evidence. The confused stories of the Green- 
hnders can give the critic no great hold. 

This piece of cranium is not now to be found in Fabricius’s 
Museum. I n  a posthumous zoological manuscript, entitled (‘ Zoolo- 
giske Samlinger,” written in Copenhagen during the period between 
1808 and 1814, and now preserved in t.he Royal Library, lie has 
again spoken about the Auvekcejak (Bd. ii. p. 298, No. 286), and 
has thus written about tshe skull he found in Greenland :- 

he head which I found was full of holes, and locked like that 

many long small teeth in the head (Reinhardt, 02. 
if such was the case, we cannot be wrong m 

15. [Addit.] MUSTELA ERMINEA, Linn. 

No. 82), without tusks.” 
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saying that the animal w a  not a Mfimmal. We have, however, 
110 right, when we remember the clear c0mprehensi.c.e style in 
which ErabiciuS wr0.k regarding the Greenland fauna, however 
much we may be mclmed, to say that the whole wm erroneous. 

It is unfortunate that when Fabricius referred his Auvekrejak to 
the SWCOW of Steller, he was not acquainted with that animal, 
and did not know of the horn-plates ; for, if he bad, it is impos- 
sible that t)e could have found a resemblance to it in the Auve- 
ksejak. HIS words regarding it are clear enough, SO far as they go- 
“ Rarissimum animal in mari Groonlandico, cujus solum cranium 
ex parte conservatum commune cum sequenti specie ab incolis 
dictum nomine Auvek=iak, vidi, inque hoc dentes spurios 
confertim COngeStOS &.der ” (vid. op. cit. Adel.* Q 189). 
A@n, immediately under the head of cc Phoca umina,” he says :- 
66 Grmnl. AnvEKAcJluc.-Illam esse animal quod sub nomine hoc 
memorant incols non est dubitandum. Dicunt illud in Austrdiori 
Grwnlandia, licet mro, qnadrupes pilosum, ferociter omne 
OccurrenS dilacerare, et si visum consumere : ursi maritimi more 
terra marique degere, impetuosissime natare, venatores v&ide 
infestare. Dentes ut nmuleta contra ulcera, nec non quodammodo 
ad instrumenta venatoria adhibentur.” There is an evident un- 
certainty in Fabricius’s mind; and he has listened too much to 
the idle fables of the natives (who have, as I shall presently show, 
many of that nature); whatever i t  is, there can, I think, be 
scarcely a doubt w to the exclusion of TricAec?w manatus and 
Phoca ursina from the Greenland fauna ; nor can their place ( ~ 9  

yet be supplied by’rtny other species. Prof. Steenstrup thinks that 
it was a portion of the skull of a Sea-wolf (Anarrl~ichas). The 
situation of the teeth and the nature of this fish’s cellular skull 
well agree with his description of the skull RR “ full of holes ” (“ for- 
hulret,” Reinhardt, op: tit., p. 8). Hr. Bolbroe, who understands 
the Eskimo language intimately, tells me thut the word me&n8 a 
“ little walrus,” and that in all probability it was only tile skull of 
a young walrus, an animal not at  all familiar to Fabricius, they 
are chiefly confined to one spot, and the natives fear to go near 
that loc$ity. Fabricius may htve only written the description &om 
recollection ; and memory, assisted by preconceived notions, F~ 
have led him into error in the description of the long teeth, which 
after J1 might, without great troubl:, be made to refer to the 
dentition of the young walrus 8s  described by Macgillivray f and 
Riippc1l.S 

This opinion is strengtheued by.& passage in Pabricius’s account 
of the Walrus, when he again 18 in doubt whether a certain 
animal is the young of the walrus or the dugong, cc  De varietate 

* Adelung: “ Geschichte der Schifffahrten und Versuche zur EnMeckmg 
des nord6sthchen Wqes nach Japan und China” (IIalle, 1768) is the book 
Fabricius refers to. There b a wrong reference in the F, G.  to Adelung, 
vi%, 189 for 148. 

Naturalists’ Library (M-lia), ~01. vii. (vo~. xiii. of series), p. 220. 
&fb.I‘Gl1livrtly‘s Edin. Journ. of Nat. .Hist. and Physical Sciences, Aug. 1838, 
p. 153 ; Hamilton in Nat. Lib., vol. vi% p. 102. ~ 

$ Bulletin scient Nat., VOl. XVZ. p. 280. 
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defitibus exertis brevioribus loquuntur incola, quam minus recte 
(ut videtur) ad Phocas referunt, si non pullus rosmari, an animal 
Dugong” (Buff. 205, 245. tab. hi) .  So that, after all, perhaps 
the Awvekcejak. w a ~  only the young of the Walrus; and *his 
opin&m I am on the whole inclined to acquiesce in. 

Fabricius enters in his (( Fauna Grcenlandica,” under the 
name- of 6‘ Mustela gulo, L.” (Gulo borealis, Retz.), an animal 
which the natives talked about under the name of Kappik, 
It was said to bs found in south Greenland, among high moun- 
tains, -particularly beside streams, and waa especially fond of 
the hearts of reindeer. He  considered it to be the well-known 
Wolverine, the Jerf of Scandanavia (Norse Arv, Zrv, and Jam; 
Swedish J e ~  Gerf; Finnish Kamppi and Kampioi-Karhw). 
If so, it must be exceedingly rare, for since his time no one has 
been able t o  obtain or hear of a specimen. We more than sus- 
pect, however, that here, as elsewhere, he was only reproducing 
m a zoological dress the stories of the natives. So little was then 
known of the zoology of the Arctic regions, that he might well 
be excused for entering such animals in his fauna, there existing 
no reason why they should not be found in Greenland. If  Fa- 
bricius could have lived to this day, he would hwe been the first 
to ei-ase these from his list. The reason why 1 think so is this :- 
Under the head of (c Ursus luscus” he has inserted a very doubtful 
and preblematical animal, talked of long before his day, and 
so now,’ under the name .of 6‘ Amavok ” (“‘Ursu~ ~PGSCUB, E 
scription of Greenland,’ Eng. transl., 33, Cr., ‘ History of 
land,’ Eng. trantil., 99, ex descriptione peEs ejus, cf. ‘ Continuation,’ 
287, ubi dicitur subfusca, forsitan etiam veterum Hysena, Tort, 
‘Grcenlandia Antiqua, 82”). This animal seems the same as that 
which Lie indicated in his fauna under the name of u Mustela 
gulo.” He describes it as vesy fierce, corresponding in this 
re the character of the Wolverine. Depending upon 
th being in the habit of distinguifihing animals by 
different names very clearly, he considered that Amarok and Kap- 
p i R  were different animalls. Neither of them he appears to know 
bything about. I found tha Greenlanders talking to this day 
about the Amarok all over Greenland; and wonderful s t  
%hey teI1 of its ferocity. It is the terror of the Greenlander 
Fdbricius truly enough remarks ; everybody knew about it ; 
I could fiad nobody .who had ever awn it.* Gradh (Lib. dt. p. 
found the natives of the east coast equally familiar with the name 
of. the Amarok; the name KappQ, however, was unknown in 
north Greenland. 

an inlet near Claashavn. 
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one-of his dogs escaped &pd could not be captured again. Three 
years after, one severe wmter, when “looking” his fox-trays, he 
found the identical dog captured, much subdued by hunger, but 
still very fierce after living for so long a period out of the -reach 
of the merciless h h .  It served its master for manya day after in 

This man described the Amarok” as all grey. It 
supposed to be the Wolf (Canis lupus, vsr. atba) * and 

to have crossed over the ice in Smith’s Sound; but from what 
I have said about the Eskimo Dog, i t  will be apparent that to 
distinguish between a wild dog and a wolf is a matter of some 
difficulty. I think, therefore,’ that the Wolverine has no place 
in the Greedand fauna, and that the Kappik f and Amarok muat 
be regarded as symnyms of Canis familiaris, var, horealis, tinc- 
tured with a deep hue of fable: Murray portrays the distri- 
bution of the Glutton (ah horealis) on both the east .and weat 
coasts of Greenland-up to nearly 67” N. lat. (y. cit. Map xxiv.) ; 
but if I am right in excluding this animal from the Greenland 
fauna, this distribution is erroneous. 

Here I may remark, what -must by this time be se 
the Greenlanders Cannot he relied upon (indep 

thio principle in the abstract) for the names of animals. They are 
not the excellent cetologists we have always been led to suppose, 
confounding as they do several animals under one name, rw I shall 
have occasion to notice in a future page when discussing the errors 
which Fabricius was led into by trusting too ‘much to their no- 

i.esolving these :- 
1. Xiguktok, ‘‘ having a long snout and a body Aimilar to Phca 

g~cenlandica perhaps P. uvsina.” This is apparently some Eskimo 
perversion, if interpreted properly! for I am ass 

y the name of the Eider Duck (Somateria m 
2, Imab-ukullia, a Seal with a snowwhite 0 
t ings red iris, probably e. leporina,” is a rare albino of the 

The .meaning of the word is the Netsik (Pagomys fi t idus).  
Sea-hare. 
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epot of the form of a half-moon on each side of the body.” This 
description does not correspond to the meaning of the word, which 
is “tlte Brown Seal.” Hr. Fleischer thinks tbat i t  is onlya myth, 
as is-  
4. Kongestepiah, which has, ‘( according to the description given 

by the natives, some resemblance to the Sea-tipe described by 
Mr. Ileller.” * This is one of the northern niyths. The natives 
say it is a Bear which is so covered with an ice-coat that it never 
comes on land, but is always in the water, &c. These myths, 
both in the pseudo-Mammalia and in other groups, are endless ; 
but I have given enough to show that no dependence can be placed 
on their idle superstitious tales. 

* I may as well close these notes on supposititious or non-existent 
animals by some remarks on other species, which though not Mam- 
mals, yet come fairly under the headings I have given to this 
section of my paper. The Great Auk (Aka impennis, Linn.) 
once so common in Greenland, in the days of Egede, Cranz, and 
Fabricius, as, indeed, i t  was in many other parts of the northern 
portion of Europe and America, there can be little doubt is now 
quite extinct in Greenland. I made every inquiry regarding it, 
but could learn little or nothing about it. The natives about 
Disco Bay do not now even recollect il by name, though when 
the old Eskimo name of it (Isarokitsoc) was mentioned they imme- 
diately repwted it, and said, ‘6 Ah ! that means little wings’!” 
Though the Royal Museum in Copenhageri has offered large re- 
wards for a specimen, hitherto the efforts have been in v&. 
One of the stories I was told at Godhavn, on Disco Idand, if true, 
would afford some hope of its yet being found :--Eight years ago 
(1859), OR one of the little islets just outside of the harbour, in 
the winter time, a half-breed named Johannes Propert (n nephew, 
by the way, of the well-known interpreter Carl Petersen) shot a 
bird which he had never seen before, but which, from description, 

He and his companions 
ate it, and the dogs in his sledge got the refuse ; so that only one 
feather could afterwards be found. He  is 
rather an intelligent fellow. and was not likely to destroy a bird of 
such rarity that he had never seen it before, when he knew that it 
would command a price from the Governor. Moreover Johannes 
bears the reputation of telling wonderful tales now and then. He 
says that he saw two, but that one escaped among the rocks. 
Mr. Frederick Hansen, then Colonibestyrer {Governor) of God- 
havn, has offered a reward for it, and is very sanguine that he 
will yet obtain a specimen of the G&fugl.t 

Depending on the native stories of a jumping animal found in 
the southern part of Greenland, on Grassy meadows, 2nd called 

Sea-ape,” vide Pen- 
01 (Tricheehus hydropitileeus, Shaw, Zool., i. p. 247 ; 
M. P hydropithecus, Fischer, &c.). 
Nbrse aud Icelandic GeirfgZ and Go{fuI, It is also 

nimer. 

Id be no other than the Great Auk. 

I know the mnn well. 

* I suppose Giesecke means StetIer.8 account of the 
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ky them Piglertok (“ the springer ”), Frabricius thought that he 
recognized the Common Frog, and has \accordingly entered the, 
RaRa temporaria a? a member of the Greenland fauna. He, 
however, saw no specimens, nor is such an ahimal known in Green- 
land, where there are no species of Reptiles or Batrachians found. 

e southern portio% of Disco Bay, the natives use the name 
of slang title to thaNisa (Phocama commuiais, Brookes), 

rsviin of the Danes in Greenland,” from its tumbling or 
springing movements while disporting itself. Jansen (lib. cit. 
p. 59)  gives the word iu-the south Greenland dialect as pisigsartut 
or pzgdkrtut, and translates it u grasshopper ” (grmhopper). 

I will not stpp to inquire into their grosser myths, which, though 
relating to animals, are yet only remotely connected with- zoolo- 
gical science, and wander away into the domains of mythology, 
interesting enough, no doubt, but with which we, as zoologisLs, 
have but little to do. For instance, as far back as the days of 
JMricius, they used to talk about men living away in the glens 
off from the coast. “ They tell tales” (fabulantur), he says, (6 of 
other people living away among the mountains, rarely seen by 
them, never by the Europeans, whom they call Torngit (sing. 
m n n e k )  or Tunnersoit, and even say that they have the ap- 
pearance, stature, and clothing of Europeans. . . . . . . If 
they speak truly, which I am not in a position to deny, per- 
‘haps they are the remnants of the former Icelandic colonists, 
who have fled in among the mountains.l’t About Jakobs- 
havn they still talk of these people, and I collected many such 
stories. Some of these superstitions describe the Torngit &B 

; and I know a man who says he saw one of these 
“pop out of a hole and in again” most agilely, 

1s a long story about it. Others describe them as tall 
men; so that these are undoubtedly only traditions of the old 
Norsemen. During the Norse possession of the country, the 
population appears t,o have got imch amalgamated (as indeed we 
know, because when Hans Egede came, there were many traces 
of the white stock; and to this day there come from the east 
coast natives with blue eyes, and fairer hair than is usual .in 

Norse l ee  sud Nisc, from which, apparently, the Eskimo name X % a  is 
derived, 8s am not a few of the Greenland words, from their intercourse with 
the old Norsemen prior to the Middle Ages. I suspect Piylertok, nov the 
vulgar term, wa8 originally the native one. 

-/ Fauna Gram]., p. 4. 
$ A Moravian Missionary at Pamiaauk, neQr Cape Farewell, told Captain 

Carl W. Neilsen (who told me) that, in 1850, a party of natives came to that 
settlement from the east Coast, and declared that it \vas tNO year8 since they 
had left their homes. They were described a8 tall and fair-haired. b o R t  
every year some come and permanently settle in the Danish colonies. 

C 36122. 
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Kmke?z* which drev stout ships down to the 
in a Greenlandic version, still ‘terrifying the 
who gather round the blazing Kothp during 
nights; but I need say nothing further abo 
the .old trols of $candinavia, ‘familiar enough 

&ill more would it be an idle task to inquire regard 
“sen monster” which good Hans Egede saw, and Past 
sketched “off our colony in 6 4 O  north latitude.”t 

I have said enough to show that, tho 
be done to thy legitimate zoology of Gre 
still *more to be done in what may be 
zoology-the history of zoological myths and errors. 

II.--NoTE on additional MAMMALS of ‘G 
let ter t o  Prof. A. NE~TON,  from P 
University Museum, Copenhageq, dat 

‘(See List of Mammals in the A pendix, ta H. Rink’s ~Grijnland,” by J. Rein- 
hardt, 1857. &e also the foregoing Article.) , 

A 6‘ As to what relates to the Mammals there are two ‘very in- 
-teresting additious made by t h e  German 
:%he OviLos hw&ohatus ana Pwtdviwr em&e 
that both are restricted to the east co 
-size of the Ovibos, at least, could scarcely have escaped being 
observed during the long period of the Danish colonization, if 
it really lived along the western coast, where the Danish settle- 
ments are. One must als 
Greenland is most likely 
mense glacier. It would b 
be able to cross it from east 

. (Mus gTm2undicus) has 
Settlements. 

But even *the list’ of 
received an addition during late years. A magnificent white Wolf 
(Canis Zupus, var. uZba) was killed at Omenak during 
-186849. The skin is beautifully stuffed in the Museii 
‘been told that there were two individu8ls imcodpany; fbub- one of 
them escaped ; and afterwards footmarks oQ an old Wolf and of its 

. - .  
.* KTaken, Kraxen, Krallen, nnd Horvcn, see Pontopiddan, Nnt. Hi&. of 

t Lib. cit., p. 8G. 
florway, V O ~ .  ii. p. 21 1 ; Ancker-Trold, Olaus, Wormius, Toifaeus, &c. ’ . 
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these animals, part of which I communicated to the Royal 
Physical Society of Edinburgh in 1862 ; and an abstract was 
published in their “ Proceedings ” for that year (p. 312). Having 
Eome intention of preparing a more extensive work, I reserved 
my own observations and a great portion of Dr. Wallace’s until 
such time as this might be matured ; besides, there ‘were innu- 
merable points in the history of the Seals which I was desirous of 
investigating before putting any of our observations before the 
world. However, shmtly after this I left on a very long scientific 
journey, far from the scene of our former studies, and for more 
than four years the whole subject was laid aside. In  the summer 
of 1867 I again found myself a sojourner as far north as ’70’ N. lati, 
in Danish Greenland. During this time I made a very extensive 
collection of the skeletons, skulls, &c. of these and other animals, 
besides adding to and correcting some of my former observations. 
That osteological collection has not yet been examined; but this 
is the less important, because, so far as I was able to judge 
during the hasty examination it was possible to give them during 
the process of preservation, there are no new species among them. 
Moreover the craniological characteristics of the northern Pinni- 
pedia, thanks to the labours of Nilsson, George and Frederick 
Cuvier, Blainville, Gray, Gaimard, Lilljeborg, Steonstrup, Murie, 
a d  others, are now very satisfactorily determined; and what 
points are still sub judice can easily be settled ’by an appeal to 
the collections &eadX in our museums, and to the on0 formed by 
me when it is made accessible to science. . . . . In the following notes are combined most of my o m  
observations with selections from those of Dr. Wallace (distin- 
guished by his name within parentheses when I have been unrtble 
to confirm the observation). . . . . The remarks on the species 
are prefaced by some general observations on the group. For 
the reasons already stated, I have purposely omitted giving any 
o$eological distinctions, except in a few cases, limiting what 
descriptive remarks I may have to make to some disputed points 
regarding the very fallacious distinctive marks, derived from the 
skin. Gray’s ‘1 Catalogue of Seals in the British Museum,” or 
Bell’s 6‘ British Quadrupeds ” (ea. 2, by Tomes and Alston), mill 
supply all that is necessary on these points. As in the previous 
paper, I have not attempted a complete history of their habits, 
geographical distribution, &c., chiefly limitin my remarks to 
what has fallen within my own observation or gnowledge. . . . . 
The list of popular names attached to each species is the result 
of not a little work and extensive acquaintance among the seal- 
hunters and fishermen of the northern coasts. The scientific 
synonyms are only given when no doubt existed of their appli- 
cability, and are not intended to be a complete list. 

2. PJqsiological Remarks on the l€a2iits of Seals. 
he Seal ie, to a considerable extent, fitted for terrestrial pro- 

gression, which it performs chiefly hy the muscles of the trunk, 
sided by those of the extremities. , T h e  result is a rolling, 
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waddling, 01, shuffling kind of motion-the animal leaning over 
on one anterior extremlty, and then rolling back on the other 
to make a similrtr use of it, using them thus alternately and the 
muscles of the spine continuously, chiefly those of the lumbar 
region and erectores spiiace.* I n  carnivorous animals the intestinal 
canal is‘ shorter than in graminivorous species, yet there are- 
eiceptions, for the Sloth has a very short intestine, and the Seal 
a very long one, I. have measured tho length of the intestine 
of pagophilus grodandicus, and found i t  to vary between 50 
and 56 feet in length 

of the Seals at  Novai Semlitj and in the 
southern seas possess poisonons properties ; this. is not the oase 
with the livers of any of the Greenland Seals, for they are often 
a ten ,  and I never knew of any bad effect ensuing. The lym- 
phatic glands are well developed, these glands being of great 
size, though not numerous, it being common to find only one in 
each axilla and groin. I n  the young Seals the lymphatics of the 
neck are subject to disease, which appears to be analogous to; if 
not indeed true scrofula : the glands smell, suppurate, and pour 
out a purulent discharge, and the animals subject to this disease 
do not increase in size. 

Many theories have been adduced to account for the Seal’s 
capability of remaining with impunity so long below water. That 
of Buffon and the physiologists of his time mas long celebrated: 
from their finding the foramen ovale open in a few instances, 

. they twisted an exception into a rule, and accounted for it by this 
fcetal peculiarity. Dr. Wallace considers that this theory is 
erroneous, and from numerous observation6 he i5 satisfied that 
the open foramen must be very rare, for in only one of the Seds 
which he examined did he find the foramen ovale unenclosed to 
within a line of the aorta. That of Blumenbacli and Houston 
has been also brought forward, viz., that venous sinuses are to be 
found in the liver and surrounding parts, and that the large veins 
have been observed to be eularged and tortuous ; these have been 
supposed to act as reservoirs for the returning venous blood w 
the animal is diving under the water. But this theory cames 
inconsistency in itself. The venous syetem on the whole, and 
not in any particular part, unless in the venu ava)  from tho 
pressure excited on its walls, is greatly enlarged ; but this arises 
from the great quantity of blood these anlmal: possess. Rut, even 
supposing the existence of these venous slniises, and that the 
animal wiU remain below the surface for twenty or twenty-five 
niiuutes (though I never mw thein remain longer below the 
surface than fifteen minutes, and from five to eight is the common 
time), are these ShUses enough to conbin the full quantity 
of blood that may return in that period from the capillary system ? 
The reply is Certainly 111 tho negative. Does the heart’s action 
diminish in rapidity, or come to a full stop ? In  that case there 
would be no need of these sinuses. What, then, are their uses ? 

Trans. Lina. soc., VOl. XXVi. ; and Murie, Proc. Zool. Soc., 1870. 

It is said that the live 

* For a f d c r  account of the mecharism of motion in Seals, see Z’ettigrew, 
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After a very careful examination, Dr. Wallac? informs me that 
he could not find them in all the Seals which he examined. 
He certainly remarked the dilated condition of the veins, but 
referred this to a @ysiological muse, viz., the pressure -of the 
sirperinzurnlient column of blood. He  believes ,that their power 
of remaining so long below the surface of the water is to be 
referred to a cause physiological, and not structural, Their 
expertness in swimming is not possessed from birth, but o d y  
developed from an innate instinct. We have often watched young 
Seals taking the water at first in smooth pools among the- ice, 
and then swimming slowJy and quietly about inithe still floe-water, 
-then gradually taking the water, Rtaying below the watei. at 
first but a short time, gradually lengthening their stay until they 

acquired the faculty of remaining the usual time beneath 
surface. Dr. Wallace, then, thinks that this faculty is 

to a cause more physiological than anatomical, and that 
the explanation he has given, coupled with the enormous quantity 
of blood which the Seal contains, will account for their powek of- 
remaining beneath the water. As I have not examined the, 
anatomy of the Pinnipedia with this object in view, 1 cannot 
presume to give an opinion on the matter ; in the Narwhal and, 
otIier 'Cetacea which I examined, the extensive venous plexus 
about the vertebral column seemed to explain the possessidn of 
Gis subaquatic existence. The f l e d  of, .the 
$eal . the anormous,$umtity of ventlugiblood 
it 'is , but if exposed to the'air or steeped in 
wbter, it acquires the usual arterial rosy hue. The flesh of young 
Seals which have not yet taken the water is, on the contrary, 
quite red. 3 

3. Habits and 1nstil;ets of Seals in geneyal. 

spend a considerable part of their time in feeding, but they 
P far the greater part in bmkking in the sunshine aud sleep- 
ing on the ice,* I t  has been remarked that the Seal sleeps an$ 
wakes alternately about every 180 seconds. Seals aye, however, 
often kiIled in considerable numbers when asleep on the ice j and 
this happens most commonly on a day of warm sunshine. We 
had a Seal on boasd about a month old, which I watched atten- 
tively for some time, and it certainly seemed to 
alterriately, with the interval mentioned 
turbed it made attempts t o  defend itself; 
few seconds, it drew its flippers close to its sides, and gradually 
it began to look drowsy, then closed its eyes, and, from the 

* (' Btenunt 8.3 8 0 m o  diverm in littore Phoca! )) (Virgil, Georgics, lib. 4). 
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say, me, for the most part, female Seals. These sentinels; how- 
ever, conduct themselves in the same manner as I haye described 
the individual) Seal we had on shipboard. I havo been assured 
by old seal-hunters that Seals can sleep on their back while float- 
ing in tbe ma ; and this statement corroborates that of Fabricius 
and other naturalists. In  1861, in Davis's Strait,. the eteamer. 
o n  which I was aboard of ran agaihst a Seal sle@ing-#in 
manner. The blow-holes, or escape-holes, of the Seals 

aking, the animal always 
ace, thus preventing the, 
soon aa formed. I t  has 

or by keeping i ts  warn2 nose for a time at opae place 
purposg.af melting the ice; but these conjectures are not 
on truth, the following-reasons being my grounds for that state- 
ment :-It could not break the ice by force, and, moreover, i t  
could not even dare t o  run its nose agaiinut such an obstacle; for, 

the ancients, and is referred to by Oppian." 
&vantage of by the sealers, who secure as many as possible when. 
they are hastening to the water from the ice, by striking thcm on 
the nose, and then killing them at their leisure when the others 
have escaped. Even suppose the muzzle capable of melting .the 
ice (which i t  certainly i s  not), where could the animal, rise to+ 
breathe during the process,? The preceding explanation of the, 
formation of the breathing or blow-holes vas derived from inde;; 

ent observation of  ,the habits of the $eal, but is identical with- 
given me by the natives of the Arctio wgions. It is 

easthat the Eskiino and the Bear watchpatiently for the 

between that of a young child and the bleating of a lamb or kid. 
They are very fond of music, which was well known to the 

ancients; and this fondness is often taken. advantage of by the 
hunters at  the present day.? I have often seen them raising their 
heads inquiringly out of the water listening to 

lors as they wrought at the pumps of tr 
-floe therefore it seems as if the fabled 
was po\llerless on thec'Dolphin, takes effect upon the Seals. 

I n  moving from one place to  anothef tlley swim rapidly, some- 
times on, their backs and often on, their sides, occasionally whirl- 

. the nose of the Seal iS a tender point ; this was known 
This i 

The voice of the Seal is a peculiar cry, somewhat 

'& Rude Heiskars seals through surges dark 
Will 10% pursue the minstrel's bark.!' 
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- Their parental love is so great that they will sometimes remain 
and share the fate of their hapless young. Their instinctive 
knowledg'e of danger is very keen; they have been known to. 
seize their young with their flippers and mrry them into the  
water with them when they saw the hunter approaching ! 1 did 
not see this myself. 

Seals are very tenacious of life, and difficult to kill, unless by a 
bullet through the brain or heart. They are so quickly jensed,)  
that after having been deprived of their skin they have been seen 
t o  strike out in the water ; so that the sympathies of the rougk 
hunters have been so excited that they will pierce the heart 
several times with their knives before throwing away !he carcass. 
These movements, however, are apparently reflex or diastaltic, a s  
I have often seen a Seal lying skinned on the deck for an. hour, 
exposed to a temperature of 12' below zero (Fahr.), and yet the 
muscles of the loins and back retain their contractility to such an 
extent as to be able to rotate the pelvis on the spine, on those OR 
each side being alternately irritated. 

With the exceplion of the Bladdernose, the other Seals in the 
Greenland seas .appear to have little or no combativeness in their 
nature, but are a harmless, persecuted, sportive race of gaceful 
athletes making-merry the solitary waters of polar lands. 

On the other hand, the male Bladdernose is, in truth, the lion of 
the sea, dividing the empire of the polar waters with its huge ally 
the Walrus. Instead of -flying at the approach of the hunter, he 
will quite calmly await the approach of danger, preparing for de- 
fence by betaking himself to the centre of the piece of ice he is on, 
and blowing u p  the air-bladder on his forehead, while he rears his 
head and sndffs the air like an enraged bull, and often gives battle 
successfully, making the clubs fly from the hands o f  his assail- 
ants with his flippers, his head being protected as with a helmet 
by the ai:-bladder. He will then in turn act on the offensive, 
and put his opponents i o  flight, pursuiug them with a shuffling, 
serpent-like motion over the ice, the result often pi;avinp some- 
what dangerous to the panic-strickon hunter if the boat has left 
thut piece of ice, as the Seal will use his tusks mther ferocioesIy 
when thus enraged. However, he is not inclined to give battle unless 
provoked, and looks a dull stupid-looking sort of epicurean as he 
lolls on the surface of the ice and gazes about with hip lnrge 
black eyes, in an apparently meaningless stare. The " Ground- 
Seal '' and " the  Floe-Rat " (<ccgomys hispidus) in the far north 
are quite harmless and inoffensive ; they apparently delight to swim 
about in the calm smooth floe-watcrs, or bask asleep in the sun- 
shine on the suIface of the ice. Their greatest enemy is the 
Polar Bear, who is continually on the alert to take them by 
surprise, forming, as they do, his chief prey. 

Nearly all of the Seals live on the same description of food, 
vnrying this at different times of the ycar and according to the 

* A convenient whaler's word (of: Dutch origin) to express the operation 
of faking off the blubber and skin. It is generally pronounced $inched by 
the sealera aud whalers. 

- 
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relative abundance or otherwise of that article in different portions 
of the Arctic seas. The great staple of food, however, consists of 
various species of Crustacea which swarm, in the northern seaa. 
During the sealw-season in the Spitzbergen sea I have in- 
vwiabl taken out of their stomachs various species of Gammarzls 
(G.  Leach, G. loricatus, Xab., G. pinguis, Ks., G. dentatus, 
Kr., G. mutatus, Lilljeb., &c.), collectively known to the whalers 
under the name of ‘( Mountebank Shrimps,” deriving the m m e  
from their peculiar agility in tho water. This ‘‘ seals’ food I’ is 
found more plentiful in some latitudes than in others, but in aU 
parts of the Greenland sea from Iceland to Spitzbergen ; I have 
seen the sea nf some places literally swarming with them. Agttin, 
jn the summer in Davis’s Strait I have found in their stomach 
remains of whatever species of small Fish hnppeiied to be just then 
abundant on the coast, such as the Mdlotus arcticus,“ Sulmo 
(various species), I have even known them to draw down 
Small Birds swimming on the surface; but their chief food is 
Crustacea and Fish. They also feed on Medusm and Cutt.lefi,gEL 
(Squids). 

4. Aktcs 098 the species of Piniiipedia. 
(1.) CALLOCEPHALUS VITULINUS (Linn,), F. Cuv. 

Phoca vitulina, Linn. 
Phoca communis, Liun. (Mus. 

Ad. Frid., i., 5). 
Phoca ca9zina,Pdl. (ad partem). 

Phoca wuriegata, Nibs. 
Phoca lipznczi, Less. 
Phoca Zittorea, ‘I’hienern. 

Populas nnmes.-Sea-dog, Sea-calf, Xea-cat (English sailore 
and &hermen generally) ; Selhie, Sdach,f and Tar@& (north of 
Scotland) ; Rawn (western islands of Scotland) ; IVprakZig Shad 
(Swedish) ; in other parts of Scandinavia, and according to age) 
&e., it is variously designated Wilknre Skal, Ku6lrscel, Fjordnacke, 
dea spiittede Sal (the Spotted Seal), Alga?, Laygal; Kzttal; and 
Sitiiltokar ; h’obbe, Stedtohle (Norse) ; Wj&e (Finnish) j Nuorjo 
(Lapp.) ; Scehund (German) ; Y e w  Ma~*inandPhoyuc (French) ; 
Xassigiak (Greenland) ; Qwaglet S d h d  (Danes in Qi-eenlmd). 

The Eskimo in Pond’s Bay, ou being Shown a good Ggu1.e of 
this Sea], called it Supalo ; but whether t,liis is their name for the 
ailima1 and is to be received for ti proof that the c. &tu&nus 
is found there, I cannot take upon myself to decide. The 
Grenlauders also call it, according to a@, Kussigiectsuk and’ 
Kmgi@ak; but when i t  attains tbt age of three yeass, it is 
called Kassiarsoak (“the big Icasslg1ak I?). It is also, though 
more rarely, called, according to its age, Ermih, .Z+niitsuk, &u- 
theenah, and ARumekloJt. Ymf. Nemton ( ‘6  Notes on the Zoology 

Spitsbergen,” PrOC. Z O O l .  SOC. 1864, and Ann. Nat. Hist., 
To]. XVI., 3rd Series, P a  423), says that Pagomys fmtidw is 
,called Stee9i Kobbe (Sto11e-8eal) by the Spitztergen hunters. I 

* por Borne account of the Capelin, oee Pennant’s Arctic Zool. Suppl., 

1 The word ’‘ Seal ” is from the Anglo-Saxon Selc, Seolc. 
p. 141. 
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suspect that he has erred through his informants mk+t&ing this. 
for Callocephalus vitulinus. No doubt Dr. Malmg 
think that the latter species is not got in Spitzberge 
I have sentured to contest in a former paper. 

&is dao sometimes called ‘‘ the Freshwater Seal,” on accoant, 
its following the Salmon high up rivers.” 
Remarks, &,.-Any laboured account of a Seal so long and 80 

iliarly lqown would obviously be out of place in these short 
notes ; I question, however, if all the accounts we posses regard- 
ing the %a1 under the designation of ‘‘ Phoca vituZina ” really 
refer to this species, and not to Pagomnys j k t i dus  and, others.7. 
It will, I think, be found that in the western and northern islands 
of. Scotland several species, not hitherto supposed to be regltfar 
members, of the British fauna, exist, known under the popular 
nanies\ of Selhie, Selach, Sea-cat, &c.$ I do not think I can 
say anything in regard to its habits further than what is 
alrehdyi contained in various works on Mammalia, &c., via:- 

4- 
Quadrupeds, 2nd ed., 1). 240; Hamilton, Amphibious c a. 
(Nat. Lib.), p. 127 ; James Wilson, in Mag. Zool. and Bot,, v01. I., 
p. 239 ; Edmonston, View of Zetland, Vol. II., p. 293, and Mem. 
Wern. SOC., Vol. VII. j Martin, Western Islands, p. 62; M‘Gil- 
livray, British Quadrupeds (Nat. Lib.), Vol. XI1 
son, Skandinaviske Fauna, I., p. 276 ; Fabricius, 

i SkrXteq I., Band II., p. 9 8 ;  C33 
784,‘ p. 84 ; Rosted, Norske Vidensk. Nye Skrivter, II., 

p. 185 (good description) ; Cueiff, “Berattelse om Skalfanget i 
CEskerbotten,” ip Vet. Akad. Hancll., 1759, p. 179, r. 8 (on the 
hunt); Holmers, Anteckuingar om sattet att skjuta och fanga 
Skklar, &c. (Stockholm, 1828), (hunt, &c., $de Nilss.) ; Ball, 
Transactions of the Royal Irish Academy, VIII., and Sketches 
of British Seals; Bartlett, Proc. 2001. SOC., 1871, p. 701 (where,* 
tbvugb an error of identification, it is called P h ,  
Gaimard, Voyage en Islande, &c. 
. Proc.reation and Youug.-On the coast bf Greenland 
to produce its young in the month of June, but the time seems 
to vary according to season and place. In the Westernhles of 

white, with curly huir, like the 
within three days of its birth i t  
snout and the tips of the flippers 

. 

Bingby, British Quadrupeds, p. 57; Bell, History of 
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Geographical .DistTibution.-This is a Seal peculiar to the 
coasts of the regions .whick it :affects,,but has also 
being fQund over neasly all the northern coasts o 
the colder portions of Americs. It is even said to 
the Caspian Sea and LakeBaikal. It does not s 
littomlrhabits, to be found in the Spitzbergen sea, 
portion of the commerce of the sealer ; it is however 
coasts of Spitzbergon, tolerably abundant on the 
of Greenland, and in Davis’s Strait, It is to be found all the year 
round all along the coast of Greenland up inlets,” but not to any 
such extent a8 Pagomys foetidus and Pagophilus gromZandicus.1 
In Scandinavia it is .sometimes called, the Fj 
of its frequenting inlets or fjorde. 

Economic Value and Hunti?ag.--We have no data to  decide. as 
to whnt elttent it is killed in Danish Greenlnnd, its record being 
united with that of Pugomys fatidus. The skins ai- highly 
valued as articles of dress, more especially as material for.,the; 
women’s breeches ; and no more acceptable p 
to a Greedand than 4 skin of tho 
In the Daniljb Settlemepts they are valued at fro 
ddet; The princigal reason which induced the late Admiral Graah’s 
boat-women to accompany him on his ’memosable voyage dong *the 
east coast of Greenland w a ~  the hope of obtaining so 
skins from that region, the natives of which value 
less than the more serviceable hides of the other species, which- 
are sold by the west coast natives for a mere trifle, According’ 
to Hr. Cneiff (I:  c.) a C. vituliizys will ield about 68 Swedish’ 
I$pwda,, of  blubber, end qccording $ojdol 
Professor Nilsson says that a SeQY of this 
coast near.Malmo dn Sweden yielded over 
of oil, each 66pott’J being worth 36 skillings, = G 7  rigsdttler 
24 skillings Rjgsinont (Swedish) for the oil of one C. vitu- 
Zinus. In August, when the Seals are 
’75 potts, equal in value to 56 rigsdaler 
I n  some of the northern and western is1 
the estuary of the Tag, &c., they arc+ 
fir  their skins and oil. The skin mak 
waistcoats made of it are much valued by fishermen. 

No separate returns of the catch of this Seal have been kept ; 
but it is estimated that of Pagomys6fatidus and CalloctyJLalus 

ady capture in DfinIsI1 Greenland must amount’ 
) or mom The flesh is looked upon int 
nhhble of dl ‘( seal-beef.” 

* 

I 

* The ‘< Colonie ” Of Christianshaab in Disco Bay is called Xassigian- 
wit&, or the place of the Kasaigiak. 
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’Popular names.-Ringlad Skal (Nilsson) ; Morunge (CEdmann 
Vet. Akad. Handl., 1784, p. 84) ; Hringanor (Mohr, Isl. Natur- 
historiske, p. 5); Kuma (TnngGses near Baikal); ? 
(Russ.) ; Neitszak (young) and Neitsik (old, pronounced 
Greenlanders and Danes in Greenland, Il’eiturk, North 
land), also called the “Fjord Seal,” because mostly found up- 
fjords or inlets ; Floe-rat or Flaar .rat* (of Northern English and 
Scotch sealers). I t  has been so often confounded with other 
Seals that, even on the coasts where i t  is not uncommon, it has 
not receivbd many popular names ; however, in different parts of 
the Scandinavian seaboard it is variously called Inskaltsskal or 
Skarfving, and Svart nolled-sal, or simply the Nollede. This 
is, in all probability, the Seal known in the Hebrides as the 
bodach or old man. 

It is doubtful if this is the Phoca equestiis of Pallas; but I 
cannot think that there is any serious room for doubt that i t  is 
identical with Dekay’s Phoca concolov. I do not think that 
anyone now entertains any doubt about its being identical with 
the PhocafEtida of Fabricius (2. c. and in F. Grad., p. 13, no. S), 
or the Phoca hispida described by the same author in the Natur- 
hietoriske Selskabets Skrifter,” 1. c., though Nilsson seemed ,in 
.I847 to have been doubtful (Skand. Fauna, i., p. 283). I 

Descriptive Remarks, $c.-This is the smallest of the Greenland 
ns a curiosity by the 
mmercial importance, 
ther found on floes or 

The young is white, of the yellowish tint of the Polar Bear. 

Habit, &.-They delight to live in retired bays in the neigh- 
of the ice of the coasts, and seldom frequent the open 
the Greenland and Spitzbergen seas they chiefly live 
floes in retired, situations at  a conviderablo distnnce from 

the margin of the ice. Dr. Wallace observed them for a consider- 
able time in the months of June and July, between N. lat. 76’ 
and 77’,1 in possession of a large floe, part of which was formed 
of bay ice, where tlicy had their “ blow-holes ” (the atluh of 

aneu); his ship lay ice-bound for nearly three weeks, at 
three miles from this large %oe,and hence he had con- 

siderable opportunity of observing them. They passed the 
greater portion of their time apparently asleep beside their 
holes; and he never saw them all at  one time off tho ice, unless 
alarmed by parties from the ship or by the Polar Dear. When 
the ice slackened away aud the sheets of open water formed 
around the ships, the Seals used to swim near them ; and occasion- 
ally at  these times R few were killed. In the water they are 
very cautious, *swimming near the hunter, gazing on him as if 

-* Ihave heard the English sailors call them Dorritics, but this term is 

t is chiefly looked upon and 
who caneidcr it-of very 1 

it the “ Floe-rat,” as it is al 
quietly swimming about in the smooth floe-waters. 

The hair is curly. 

&O’nSed for the Bluebacks (P. grcenlnndicur), t PFY met witb it in lat. s ~ O  N. 
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with feelings of curiosiv and wonder; but on the ice beside their 
blow-hole it is dmost impossible for the hunter to approach them, 
so much are they on the alert and ao easily alarmed. In Davis's 
Strait they especially feed about the base of icebergs and up the 
ice-fjords. The great ice-fjord at Jakobshavn is a favourite 
haunt of theirs; the reason for this predilection is apparently 
%Kat their food is found in such localities in greater abunibnce. 
The besgs, even when aground,have a dight motion, stirring 
up from the bottom the Crustaceu and other animals on which 
the Seals feed ;* the native, knowing this, frequently endangers 
his life by venturing too near the icebergs, which not unfi-equently 
topple over upon the eager Seal-hunter. 

The old inales have a most disgusting sm 
+,he name fmtida. Even the callous Eskim 

GeQgraphical Distribution, &--In the Spitzbergen seu they 
appear to be confined to high latitudes, and especially to the 
parallels of 76' and 77" N. ; and it is in these latitudes that the 
whaler8 chiofiy find them. 
the year round, but particularly up the' ice-fjords. 
constitutes the most important feature of the Sed-hunt in North 
Greenland; but many are also killed in South Greenland, the 
Neitsik figuring largely in tho trade-returns of that Inspectorate. 
I n  J~Irobshavu Bay, I am told, they are quite numerous about the 
middle of August. 

Economic Value.--They are extensively captured for food and 
clothing. Notwithstanding the nauseoua smell of the old ones, 
the flesh of all ofathem (but especially the younger individuals) 
is> sufficiently pdatabh to an edzlcated taste. nuring the latter 
end of summer and autumn it forms the principal article of'food 
in the Danish settlemen&, and on it the writer of these notes 
and his companione dined many a time ; we even' learned to like 
it and to become quite epicurean connoisseurs in all the qualities, 
titbits, and dishes of the well-beloi*ed Neitsik ! The skin forma 
the chief material of clothing in North Greonland. All of t h ~  
of  r l rouor  dress in Neitsik breeches and jllmper 
fiom a far country soon encased ourselves in 
but moat comfortable Neitsik nether garments 
dignitariee like "Herr Inspektor " that c&U 
gance as a Xmsigiak ( C a l l o c e p h a h  vitulinus) wardrobe ! The 
Arctic belles monopolise'them all. 

In Davis's Strait they are to be 
Thei 

AQOPHILUS GRaNrANDruUS (Mal.), Gray. 
ca gmnZandiorg, Miill. Callocephatus oceanicua, Les& 

Phoca semilunaris, h a d .  P. oceanica, Lepech. 
, 

* llr. Distrikts-Lmge Pfaff, who has resider1 at Jakobsham for many yeare 
H~ astrict: meifics! Officer Of North Greenland, suggests this to m-; and the 
idea recommends ltdf ?S 

t "Mares vsteres f a t l d l 8 s ~ ~  ad nnuseam usque etiam GmntsuJis " (Fab. 
F. G.). Homer refem to  this in another species (probably Monachus a& 
venter) : 

that of a very intelligent naturalis I. 

(' Web-footed seals forsake the stormy swell, 
h a  sleep in herbs elrbaling nauseous smell." 
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P, doisata; Pallas. ’ 
P. muelleri, Less. 

r names.-Saddleback , (En 
ecoats and RedLampiers (Newfo 

nit he says about .the changes of coat in P. oceanica exactly 
agrees with what I have said regarding the present species. 

Remarks.-It seems to be almost unknown to most writers on 
that the male and female of the Saddleback are of dif- 
qrs ; this, however, has long been known to 

The length of the male 
the most common lehghh is 

female in general rarely attains that 
y d e  is of a .tawny grey,. of a lighter 
individuals, on %a sIight17 straw-coloured or tawny-yellowish ground, 

ashha~a been the-rwon- for giving it several names, from the 
pecul@r appearance it wag thought to present (e.g. (( Ha 
“Saddleback,” h.), is the dark marking or band on 
and lateral aspects. 
the  root of the neok posteriorly, and curves downwards and back- 
wards at each sid? superior to the anterior flippers,” reaches 

* I me this very convenient sealers’ vernacular term to express the ( r  p8W8:’ 
“ hands,” &c., of BptOmatiC authors. 

This (‘ saddle-shaped ” band co 
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down+&& b‘ the abdodihal region, whence it curves backwards 
anteriorly to the posterior flippers, where it g r d u d l y  asappears, 
reaching further in some individuals than in others. I n  Borne this 
bmd, is broader than in others and more clertrIy impresded, 
.in‘manJ; the markings only presebt an approximation, in ‘tha form 
.of an aggregation of $pots moke or less is0 
vergell into a dark hue,’ almost a‘ black tiri 
(flippers-; but I have never Been it *bite on the furehdd &%i%n- 

he muzzle is more prominent than in 

forth their young may be stated gonerdy at  
betjvceii the middle of March and the middle of April according 
to the state of the season, &c., the most common time being about 
&h& ebd of March, At this lime they may be seen. 

en waste as far as the eye can reach wit 
tho “crov’s nest ” at the main-r 
such occssions beeu calculated to number 
llion of males and females. After thec 

have procured suitable ice on which they may bring fw 
young, the mabs leave them atld pursue their ~6~1‘80 
luargip of the ice ; there the Seal-hunt them, an4 are at a 
loss ~ L B  to what courm they d e ,  11 on opinion being 
that they leave for feeding-banks ; but where is unknown. They 
most probably direct their course along the (( cant ” of the ice, 
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or among the ice where it is loose and scatte 
month of May sealers fall in with the old 
female) in about from N. Irtt. 73’ to 754 and 
month still further north, by which period the 
also joined them. The females commonly pro 
freguently two ; and theye is good reason for supposing that theve 
are  occasionally three, as most sealers can tell that they have 
oftan seen three young ones on a piece of ice floating about which 
were apparently attended by only one female. Yet it is only 
proper to remark that, of the several ships I have heard of finding 
the Seals when taking the ice, none of the hunters have been able 
to tell me that they took more than two from the uterus of the 
mother.* I n  contradiction to thc opinion of some experienced 
sealers, I think that it is more than probable that they produce 
but once a year. 
(a) The colour after birth is a pure woolly white, which gra- 

dually assumes a beautiful yellowish tint when contrasted with 
the stainless purity of the Arctic snow ; they are then c 
fie sealers (‘ white-coats ’) or ‘( whitey-coats ”t ; and <th 
this colour until they are able to take the water (when about 14 

days old). They slecp most of this time on the surface of 
now-covered pack-ice and grow remarkably fast. At this 

stap;e they can har;dly be distinguished among the icy hummocks 
and the snow-their colour thus acting 

fec tly help1 
arp’poirited . The mother wi 
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until the last moment, and will even defend it to her own destruc- 
Zion. I have known them seize the hunter when flaying the 
young one, and inflict severe wounds upon him. In 1862, during 
a severe gale of wind many of the young Seals were blown off 
the ice and drowned. Sometimes the sealing-ships have scci- 
delr among them during tho long dark nights of the 
end or beginning of April, and were awaiw of their 
goo ‘from hearing thc cries of the young Seals. The 
yhite-coat changes very quickly. I n  1862 the late Capt. George 
Dedchars, t o  whom science is indebted for SO many specimens, 
brought me two alive from near Jan Mayen; they were white 

ught on board, but they changed this coat to a 
letely on the passage of a week or tell days. 

ahd recognised different persons quite reuhily. The 
young 6‘ white-coat ” represented on the plate of Phoca barbata 
by Dr. Hamilton (“Amphibious Carnivora,” Naturalist’s Library, 

* Fabricius says that two at R birth is an exceedingly rnre occurrence. 
Perhaps, after all, Pliny has struck the truth in regard to the order when he 
sap,  ( 4  Parit iiunquam gerninisplures” (Hist. Nat., lib. 9, see. 13). t These are rarely seen in Danish Greenland, and then are called “Isblink” 
by the Danes from ,their colour, at least so Fabricius says. He, moreover, 
informs us that the third year they are called Aglehtok (as mentioned above), 
the fourth Millalrtolr, and after a winter Kiaaglit, when they are beginning t3 
m-e-the harp-shaped markings of the male (Nat. Selsk. Skrift., i., p. 92). 
I never.heard these names in North Greenland. 

The 
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~ o l .  viii., pl. 5), from a specimen in the Edinburgh Museum, is not 
the young of that species, but of Pagophilus granlandicus. The 
young white-coat, however, is much plumper than the specimen 
figured ; indeed, in proportion to its size, it has much more blubber 
between the skin and the flesh than the adult animal. 

( p )  They take the water under the guictance of the old females. 
At the same time the colour of the skin begins to change to that 
of a dark speckled and then spotted hue ; these are denominated 
“ hares ” by the sealers.* 

(7) This colour gradually changes to a dark bluish colour on 
the back, while on the breast and belly it is of a dark silvery 
hue. Young Seals retain this appearance throughout the summer 
and are termed “Bluebacks” by the sealers of Spitzbergen, 
*‘ Aglektok ” by the Greenlanders, Blaa-siden by the D8nes.t 

(6) The next stage is called Millaktok by the Greenlanders. 
The Seal is then approaching to its mature coat, getting more 
spotted &c., and the saddle-shaped band begins to form. 

(E) The last stage (in the male to which these changes refer) is 
the assumption of the halfmoomshaped mark on either side, or the 
“ saddle ” as it, is called by the northern sealers. 
-.--I consider that about three years are sufficient to complete these 

changes. This is also the opinion hcld iu Newfoundland, though 
the Greenland people consider that fire years are necessary. I 
wish, however, to say that these changes do not proceed so re- 
gularly as is usually described, some of them not lasting a year, 
others longer, while, again, several of the changes are gone through 
in.one year; in fact, the coats are always gradually changiug, 
though some of tho more prominent ones may be retained a longer 
and others a shorter time. It would require a very careful and 
extended study of this animal to decide on this point, which, 
owing to their migrations, it is impossible to give. After all, 
these chauges and their rapidity vary according to the season and 
the individual, and redly will not admit of other than a general 
description. 

Hubits.-It has few other characteristic ha>its beyond what is 
mentioned regarding tho order generally, or In other sections of 
this paper on its migrations, &c. It is looked upon by the Green- 
landers as rather a careless, stupid Sed, easily caught by a very 
ordinary Aayaker. Its food consists of any small Fish (IllaZZotus 
arcticus, Cottus Scorpius, &c.), Crustacea, and even Mollusca. I n  
this its habits agree with those of other species. 

Geograp?&al Range and Migrations.-The Saddleback has a 
wide range, being found at certain seasons of the year in almost 
all pads of the Arctic Ocean, from the American coast to Nova 
Zemble, and perhaps even further; it  appears that the Phoca 
oceanica (Lopechin, Acta Petropolitana, 1775, t. i., pp. 1, 259, 

* I n  tGs state it is not unlike Halichmus grypltus, but can be distinguished 

t The dental formula of a Seal in this stage killed by me in Davis’s Strait, 
by the characters given by Nilsson, Skand. Paunn, i., p. 501. 

6 1-1 5-5 
September 1861, mas,-incisors z; canines -; 1-1 molars 5--J 7. 

a6iz2. D 



t. 6, 7) is identical with it. Straggler8 even find their way into 
temperate regions; and this is so frequently the case that. this 
Seal may now be classed in the fauna of nearly all of the northern 
shores of Europe and America. The period of the yea6:infiu- 
ences its position in the Spitzbergeu sea (the ‘6 Greenland Sea;?, d 
.thk Dutch, the ‘‘ Old Greenland ” of the English whalers). Early 
in March it is fomd by the sealing-ships in immense numbers hi 
the proximity of the dreary island of Jan Mayen,’ off the east 
coast of Greenland, not far from the 72ild parallel of. north let?- 
Itude; but, of course, the longitude varies with the extent which 
the ice stretches out to the eastward, though the common meridian 
is between Go and 8” west of Greenwich. They are never found 
far inwards on the fixed ice, but on the margin of the icebek 
which extends along the whole of the eastern shores of Greenland, 
streiahing as far as the longitude of Iceland, and sometimea eve? 
for .a hundred miles to the eastward of that island and of Jdn 
Mayen island into the ocean. The general direction of ita sea- 
margin is towards the north-east, stretching most commonly as 
far as Spitzbergen, to N. lat. 80°, but occasionally only to about 
75’ N. lat., where it joins at  an angle another belt of ice which lies 
in a southern and eastern direction along the coast of Spitzbergen 
to Cherrie Island, This easterly belt of‘ ice is what the whalers 
call a “ south-east pack ” ; and at the angle where the two belts 
join, a passage can enerally be accomplished through’ to the 
.Spi@bergen waters #he nature of the ice, which can easily be 
perceived by the e rienced sealer, determines whether the Seals 
will be found far from the margin of the ice. Thus, if thereis 
much new light ice, it is probable that the Seals will have taken 
the ice at a considerable distance from the seaboard margia of 
the pack, as it is well known that instinctively they select ice 
of a strong consistence for the safety of their young when in that 
AXelpless condition .in whiuh they are unable to take to the water. 
:Again, they often take the ice where it stretches out to sea in the 
form of a long, broad promontory, with apparently this end in 
view, that their young may easily get to sea when able to do fio ; 
this is the great clue which guides the sealer in the choice of the 
ice where he may find his prey. This wm very well exhibited in 

Dr. Wallace tells me that there was very little ice that 
and the island of Jan Mayen was altpgether. free from‘it \ 

%deed the nearest ice lay a w q  nearly 70 .&le5 or more to the 
north-west of it. The “Victor)” the ‘’ Intrepid,” and a fleet c,f 
other ships met with indications of Seals in ’72’ N. lat., about 

s in a north-westerly direction fiom Jan Mayen, -ib 
art of the month of April; they had sailed in a? 

irection through a’ very loose peck of very heavy ice. 
The prospects were 80 good that Capt. Mhrtin, Sen., of the ‘‘Ih- 
trepid,” perhaps the most successful eealer who ever sailed in the 

ce the Norse sealers often call It 
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Greenland sea, and Capt. Anderson, of the u Victor " (my old fellow 
voyageur both in theNorth Atlantic and North Pacific Oceans), 
Were congratulating each other on the almost certain prospect of 

als had taken the ice, 
r young), when sud- 

a change of wind to the'eadtward, and before 
The results- 

were that the ice was driven together into a firm pack and frozen 
ibto solid .floes, and the 6' Victor " and many of the best ships of 
t&d beet got ice-bound: The Seals shifted their position towaPds 
the edge df the ice to be nedrer the sea, and for seven weeks the 
'6 Victor " was beset among ice and drifted sotithwards a9 $a@$ SB. 
N. lat. 67' 15', having described a course of nearly 400 miles. 
Though I ,have stated the parallel of 72" \. lat. as being the 
peculiar whereabouts of the Seals in March,. yet they have often 
been found at a considerable distance from it, as well from Jan 
Mayeu. 
not far from Iceland, the most nortlierly point of which is i 
lat. 66" 4.1' ; ,this leads me to remark that the Seals are often 
divided into several bodies or flocks, and may be at  a considerable 
distance from each other, although i t  is most common to find 
these smaller flocks on the skirts or at no great distance from the 
main body. After the young have begun to take the water in the 
Spitzbergen sea, they gradually direct their course to the outside 
streams, where they are often taken in considerable numbers on 
warm sunny days. When able to provide for themselves, the 
females padually leave them and join the malee in the north,, 

they:are hunted by the sealers in the months of May atld- 
; ahd it  is especially during the latter month that the females 

me seen to have 1 joined the males ; for at the " old-sealing " (as 
this is called) in May, it has often been remarked that few or no 
males are seen in company with the females. Later in the year, 
in ZTuly, there are seen, between the pai*allels of 76' and 77" N., 
these flocks of Seals, termed by' Scoresby '' Seals' weddings"; and 

have found that they were composed of the old males' and 
females and the bZCebacks, which must have followed the old ones 
in the? north and formed a junction with them some time in June. 
There is another opinion, that the old females remain and bring 
their young with thea  north ; but all our facts are against such 0 

tlieory (Wallace). 
These migrations may vary w ~ h  the temperature of the season, 

add are influenced by it ; it is possible that in the Spitzbergen 
sea as the wihter approaches they keep in advance of it and retreat 
southward to the limit of perpetual ice, off the coast of Greenland, 
somewhere near Iceland, where they spend the winter. We are, 
however, at  a loss regarding the winter habits of these Seals in 
that region ; here no one. winters, and there me no inhabitants to 
note their migrations and ways of life. Different is it, however, 
on the Greenland shores of Davis's Strait, where in the Danish 
settlements the Seals form, both with the whites and E8kimo, the 
staple articlo of food and commerce, and accordingly their habits 

ps, (for, indeed, the 
already brought for 

ew a'. hard gale from that direction. 

Thus in 1859 they were found 'in considerable nu 

D 2  
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and arrival are well known and eagerly watched. The Atarsoak, 
as it is commonly called by the Eskimo, the ‘‘ Svartsidede Sal- 
hund ” (Black-sided Sealhound) of the Danes, is the most common 
Seal in all South Greenland. I t  is equally by this Seal that the 
Eskimo lives, and the ‘‘ Kongl. Gronlandske Handel ” makes its, 
commerce. I n  South Greenland when the Seal gener$ly is taliited 
of, or a good or bud year spoken about, everybody thlllks of this 
Seal ; on the other hand, in North Greenland Yagorn?/S fetidus 
and Caltocephalus vi~uZinus* are the most common. These last 
two species are the only Seals which call .be properly said to have 
their home in Greenland, affecting ice-fjords and rarely going far 
from the coast. This is not the case with P. gnznlandicus; at 
certain times of the year they completely leave the coast ; there- 
fore the Seal-hunting in South Greenland is more dependent upon 
contingencies than in North Greenland. This Seal arrives re- 
gularly in September in companies travelling from tho south to 
north, keeping among the islands ; occasionally at this time indi- 
viduals detach themselves fiom the drove and go up the inlets. 
The Seal at this period is fatter, and continues eo until the winter 
time. In  October and Novemher is the great catching, lessening 
in December. Very few are seen in Januaiy, and in Febrimry 
almost none; but regularly towards the end of May they return 
to the south of Greenland, and in June further north, The Seal 
is at  this time in very poor condition, and remains for the most 
part in tho fjords. For the second time they disappear in July, 
again to return regularly in September.? I t  is therefore seen 
that this Seal regularly comes and goes twice a year. Every one 
knows when it commences its migration from the south to the 
north, but nobody knows where tho Seal goes to when it dis- 
appears off the coast. Between the time they leave tho coast in 
the spring and Icturn in the summer they beget their young ; and 
this seems to be accomplished on the pack-ice a great distance 
from land,$ viz., in the Spitzbergen sea. It is at this period that 
the seal-ships come after them, as referred to already. Of courm 
a few stragglers occasionally do not leave the coast, and produce 
their yonng close to the land ; but such exceptions do not at  all 
affect the rule laid down. It is a very familiar fact that round 
the Spitzbergen seas in April the sealers get the best catch. At 
this season the Seals accumulate in immense numbers on the pack 
and can be killed en masse ; but Dr. Rink cannot believe that in 
this time they could migrate from the west coast of Greenland to 
Spitzbergen, the distance being too great. I n  support of this 
argument, it is pointed out that in the minter the Sen1 goes in the 

* I was always under the impremion that this Seal was rather rare ; bot, as 
the return of its capture is not given separately from the former, it is impos- 
sible to say accurately. 

t This varies a little with latitude, &c. ; e.+, this Seal leaves the vicinity of 
Jakobshavn ice-fjord ahout the middle of July or beginning of August, and 
comes back in October very fat. In August and September there ar8mne 
on that part of the coast. 

Rink, lib. cit., et 0. Fabriciua in Nat. Selsk. Skrift., 1. c. 
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opposite direction to that of Spitzbergen, and cannot be seen in 
the northern parts of Davis’s Strait or Baffin’s Bay ; it is possible 
therefore, he thinks, that the Seals of Baffin’s Bay go in the spring‘ 
down the west side of Davis’s Strait to Newfoundland and Labra- 
dor, and supply the bulk of those killed there at that semon, that 
in the winter they cross Davis’s Strait and beget their young in 
that region, and after this cross q a i n  to the southern portion of 
Greenland. One would think that if the Seals &me from Spitz- 
bergen there would at this season be great numbers met on the‘ 
passage round Cape Farewell. A t  other seasons of the year it is 
certainly the abundance or otherwise of their food which dehrr- 
mines which way the Seal will take. In  June the Seals go to feed 
on Fish up the fjords ; but what w y  they go in July, and where 
they may be in August, is still a matter of doubt. I t  is often 
argued in Greenland that in tho “old times ” Seals were more 
numerous than now, and that the great slaughter by the European 
sealers in Spitzbergen and Newfoundland has lessened their num- 
bers on the shores of Greenlmd. The worthy Director of Green- 
land Commerce therefore rejoices that the recent failures of the 
Seal-hunting in the former localities will have a tendency to again 
increase their numbers in Davis’s Strait and Baffin’s Bay, and 
thereby bring an increase of prosperity to his hyperborean 
subjects. 

Economic Value and Flunting.--To tlie Greenlander this Seal is 
of vast importanco for its oil, flesh, and hide. One full-grown 
animal will weigh on an average about 230 lbs., of which the skin 
and blubber weigh 100 Ibs., and the meat 93 Ibs., the remainder 
being the head, blood, and entrails. Tho edible parts may there- 
fore be said to iseach the amount of 100 lbs. ; but this weight also 
includes the bones. The blubber of one at the-Iatter part of the 
year would probably fill about one-third of a cask, but would not 
yield over a fourth part of that quantity when the animals return 
in the spring after procreating. The yearly catch in the Danish 
settlements i s  estimated at 36,000. 

(4.) PHOUA BARBATA, 0. Fab. 
(‘vide Rink, 2. c.). 

CaUocephalus barbatus, F. Cuv. 
Phoca Eeporina, Lepech. ? 
Callocephalus leporiizus, F. Cuv. 

Popular names,-Hafert skal (Swedish)” ; Aj7te (Lapp) ; UrsuJL 
(so written by Fab., but in North Greenland always pronounced 
00-sooR)i (Greenland). . I t  is aIso called 2’aRanzugaR, andtthe 
young Terkigluk ; but I never hemd these terms applied, so they 
must be rarely used. 

What tho “ great s a l s  ” of Pennant and other authors are has 
yet to be investigated; they were originally all set down to be 
this species, but arc now generally supposed to belong to the Grey 

* Newton (1. c.) says that this is the Seal known to the Norse hunters about 
Spitzbergen RS the Stor-hobbe (Great Seal), andmore Gequently as Blaa-hobbe 
(the Blue Seal). t 00-sook also means blubber. The name may possibly refer to the size or 
fatness of the animal, and mean ‘‘ the big, fat Seal.” 
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Seal (Halichmrms gryphus). 
of Scotland appears also to belong to that speci 
being a common Seal among the Hebrides. 

Descriptive Remarks, &-Next to the Walrus 
species of the order found in the northern seas. 
H. g~yphus  may occasionally be found to equal 

Geographical Distribution, &.-This species has been 90 often 
confounded with the Grey Seal ( E  gryphus) and the Saddleback 
(P. grcmlmdicus) in different stages and coats, that it is really 
very difficult to arrive at anything like a true knowledge of its 
distribution. At the end of the notice of this species I shall 
have something to say regarding the probability of its identity 
with the Ground-Seal of the English Seal-hunters of the Spitz- 
bergen sea. On the coast of Danish Greenland it is principally 
caught in the district of Julianshaab a little time before the 
Elapmyds. It is not, however, confined to South Greenland, but 
is found at the very head of Baffin’s Bay, and up the sounds .of 
Lancaster, Eclipse, &c. branching off from the latter @ea. . The 
Seals seen by the earlier navigators being nearly always referred 
in their accounts to either Phoca vitulina or P. grmnlandicus, 
it is at  present almost impossible to trace its western range; 
it is, however, much rarer in the north than in the 
Davis’s Strait. A.ccordingly the natives of the former re 
obliged to buy the skin from the natives of the ljdore 
settlements, aa it is of the utmost value to them. This S 
with the pack-ice round Cape Farewell, and is only found on the 
coast in the spring. Unlike the other Seals, it has no atluk, but; 
depends on broken places in the ice; it is generally found among 
loose broken ice and breaking-up floes. 

Economic Value, &.-This animal is of great importance to the 
Eskimo ; they cut the skin into long strips for harpoon l ines-a  sine 
qud non of every kayak. Oht of every hide can be got four or 
five lines, and these are cut in a circular form off the animal befora 
it is skinned ; after this the l ines  are dried. These a l l z a k ’ a r e  
very strong, and are applied to all sorts of purposes in Greenland 
travelling. The blubber is more delicate in taste than any other, 
and is accordingly more prized as a culinary dainty, when such 
can be afforded. 

ink, 1. c.). 
For long I was >puzzled 

The T~pvais t  of the western ielands 

There are only from 400 to 600 c 

to what was 
the Spitzbergen sealers, but skulls brought me from Spitzbergen 
in 1869 by Mr. Chas. Edward Smith, surgeon of Mr. Lumont’s 
Expedition, leave no doubt as to their being Phoca barbata. 

(5 . )  HALICII~ERUS GRYPIIUS, 0. Fab. 
Phoca gryphus (den krumsnudede sal), 0. Fab. 
Halichmrus gl-iseus, Nilss. 
Halichmrus gryphus, Nilss. 
Yhoca gryphus, Licht. 
Phocu halichwus, Thienem. 
Phoca ihienemanni, Less. (young). 
Phoca scopuzicob, Thienem. (young, @e Gray). 
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Popular names.-Grey Seal (English n ists) ; Graskal Jor 

Grey Seal of the Scandinavian naturalists tshal (CEdm. 1. c,) ; 
Graskal (Swedish) ; SjOskal, Utsharssh Krumnos (vasious 
Scandanavim local names) ; oitfalg ? (Lapps) ; Tapvuist ? 
(wqstesn islands of Scotland orthern islands of 
Scotland). 

General Remarks.-The Gr b t been frequently 
confounded with other species, particularly Plboca barbata and 
&he female of Pngophilus grmnlaiidicus. 

t aoeq not seem to frequent the high aeas, though possibly $his 
s ~ e c i c s  may be %ohfounded with the (‘ Ground Seal ” and some 
forms of the (‘ Saddleback.” It is said to produce on the.coasf; of 
Sweden in February, and to have one pup at a birth, of a white 
colour, which attains the dai-k grey colour of the adult apecies 
in,about fourteen days.” I n  1861, ;t little south of Disco Island, 
w e  killed a Seal the skull of which proved it to be of this species; 
and again this summer I saw a numbsr of skins in Egedesxninde 
and other settlements about Disco Bay vhicI1 appeared to ;be .of 
%lithis species. Though the natives do not seem to have any name 
$or it, the Danish traders with whom I talked were of opinion 
&hat the Grashal, with which they were acquainted as au inha, 
bitant of the Cattegat, occasionally visited Bouth and the ,more 
southerly northern portions of Greenland with.,the herds of A 
(P. gmnlandicus). 

The skull to which I refer, though carefully examined at 
iime, was afterwards accidentally destroyed by IL young Polar 
Bear which formed OKW of our ship’s company on that northera 
.voyage ; therefore, though perfectly convinced of its being entitled 
to be classed a8 a member of tbe Greenland fauna, I am, not in a 
position to assert this with more confidence-than as being a very 
strong probability. It shouId be carefully looked for among the 
herds of P. grmlaadicus whoii thoy arrive on the coast. Its 
hunting forms nowhere an important branch of industry; it iv, 
however, killed on the Scnndanavbn. coasts, at various places, 
where it ie most abundant. A large Grey Seal about etght faat 
in lengtli will yield the Swedes Bay) about 12 1ispund.j of blubber, 
equal in value to 36 rigsdnler banco (Swedish) ; and the hide, 
which is as large as an ox-hide, will bring the valuo of suoh 8 
fieid up to the sum of 60 rigsdaler banco (Swedish).t I have 
seen and examined this Seal in various collections, and have seen 
it alive on the coasts of the Cattegat, &c., and among the nortbeca 
islands. of $cotland, but can add uothing of value to the excellent 
accoiknt of Nilsson’y in his 6‘ Skandinavisk ,Fauna” (Forsta Delw, 
Diiggdjuren, 1847), pp. 298-310. 

* Capt. McDonald has specimens of a beautiful yeIlowfsh-white. It be 
to get dark on the 8qout and appers within a day or two of birth. It is 80 
abundant in tbe Hebndes that in one voyage he has killed 70. It  is rather 
lmeron the mainland. (Turner, Journ. Anat. & Phps., 1870 j Elwes; Ibis; 

t In the kj6kkenmSddhg of Denmark, in cprnpany with I W I J I ~ ~ S  of 
Castor Jiber asd BO8 primigenius are found those of Halieherus gwyphus, 
showing it to have been at one time sufficient!y abundnpt to form part of the 
food of the primitivo inhabitants of Soaudiuavia, 

1869, P. 25, &c.) 



56 R. BROWN ON THE SEALS OF GREENLAND, 

(6.) TRICHECHUS ROSHARUS, Linn. 
Trichechus rosrnarus, Linn. 
Rosmarus arcticus, Pall. 
Y’richechus obesus (et T. divergens, IIl.,$de Gray). 
Odobmus rosrnarus (L.), Sundevd, Uebcl-s. der Ver- 

handl. der Akad. der Wiss., 1859, p. 441.; 

Popular names.-Sea-horse (English sailors) ; WaErus and Morse 
(Russ., English naturalists and authors) ; Hvalross (Swedish and 
Danish) ; Aavhest (Sea-horse) and Rosrnar (Norse) ; Marsh 
(Lapp) ; Awiik or Buveli (Greenlanders and Eskimo generally) : 
this word is pronounced G Z h  and (like many savage nanies of 
animals) is derived from the peculiar sound i t  utters, a guttural 
ii66k I 665k ! 

GeneraE descriptive RernarRs.-Thc general form of the Walrus 
is familiar enough. However, specimens in museums and the 
miserably woebegone cubs which have been already twice brought 
to this country but poorly represent the Walrus in its native haunts. 
The  skin of the forehead (in stuged specimens) is generally dried 
to the skull ; whi19 in the live animal it is full, and the cheeks 
tumid. The skin of old animals is generally wrinkled and gnarled. 
X have seen an old Walrus quite spotted with leprous-looking 
marks consisting of irregular tubercular-looking white cartilaginous 
hairless blotches ; they appeared to be the cicatrices of wounds 
inflicted at different times by ice, the claws of the Polar Bear, or 
met with in the wear and tear of the rough-and-tumble life a Sea- 
horse must lead in N. 1st. 74”. The very circumstantial account 
of the number of mystacial bristles given in some accounts is 
most erroneous ; they vary in the number of rows and in ‘tho 
number in each row in almost every specimen. They are elevated 
on minute tubercles, and the spaces between these bristles are 
covered with ddwny whitish Iiair. I hare seen several young 
Walruses in all stages, from birth until approaching the adult 
stage, and never yet saw them of a black colour, and should have 
been inclined to look upon the statement that they are so as un- 
founded, had it not been.for the high authority of its author.* All 
I saw were of the ordinary brown colour, though, like most 
animals, they get lighter as they grow old. Neither are the 
mume, palm, and soles “hairy when young”; in one which I 
examined before it was able to take the water I saw no difference 
between it and its mother in this respect. The Walrus appears to 
cast its nails; for in several which I examiiied about the Same 
time (viz., in August) most of the nails which had been developed 
were gone, and young ones beginning to appear. The dentition has 
been examined by MaGillivray (op. cit.)t,  Rapp, Owen,$ Flower, 
Peters,§ and others. I n  an aged male which I examined a t  Scott’s 
Inlet, Davis’s Strait, Augubt 3, 1861, the small fifth molar on the 

* Gray, Cat. Seals and Whales is Brit. Mus., 2nd ed., p. 36. 
3 Bull. Sc. Nat., xvii., p. 280. 
X Proc. 2001. SOC , 1855, p. 103. 
5 Monatsber. der Akad. der Wiss. zu Berlin, Dec. 1864, p. 685 i *and. 

Annals Bat. Hist., XY. (3rd series), p. 355. 
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right side of the upper jaw still remained, but loose; on the 
other side the corresponding alveolns was not yet absorbed.* 

Shew (Gen. Zool., i., p. 234) has figured two species of this 
animal, and inferred their existence principally from the differences 
in the representations given by Johnston and Cook. Curiously 
enough, Pontopiddan tells us that the Norwegian fishermen in his 
day had an idea that there were two species. The whalers declare 
that the female Walrus is without tusks ; I hale certainly seen 
females without them, but again, others with both well developed. 
I n  this respect it may be similar to the female Narwhal, which has 
occasionally no ‘‘ horn ’’ developed ; I do not think, however, that 
there is more thnn one species of Walrus in the h c t i c  regions or 
elsewhere. 

Habits arid Food.-Ou the floes, lying over soundings and shoals, 
the Walruses often accumulate in immense numbers, and lie 
huddled upon the ice. More frequently, in Davis’s Strait and 
Baffin’s Bay, they are found floatiiig about on pieces of drift ice, 
in small family partiee of six or seven ; and I have even seen only 
one lying asleep on the ice. Whether in largo or small parties, 
one i s  always on the watch, as mas long ago observed by the 
sagacious Cook ; tho match, on tho approach of danger, will rouse 
those next to them ; and the alarm being spread, presently the 
whole herd will be 011 the qui viue. When attacked, unlike the 
other Seals (unlcss i t  be the Cystophora), i t  will not retreat, but 
boldly meet itsenemies. I was one of a party in a boat which 
harpooned a solitary Walrus asleep on u piece of‘ ice. It imme- 
diately dived, but presently arose, and, notwithstanding all our 
exertions wit*h lance, axe, and rifle, stove in the bows of tho boat; 
indeed, we were only too glad to cut the line adrift and save our- 
selves on the floe which the Walrus had left, until assistance could 
reach us. Luckily for us the enraged Morse was magnanimous 
enough not to attack its chopfallen enemies, but made off grunting 
indignantly, with a gun-llarpoon and new whale-line dangling 
from its bleeding Banks. I ts  atluk or breathing-hole is cleanly 
finished, like that of the Seals, but in much thicker ice, and the 
radiating lines of fracture much more n1arked.t The food of ,the 
Walrus has long been a matter of dispute, some writers, such as 
Schreber, Fisher, and others, going so far as to deny its being 
carnivorous at all, because Fisher m\.v in the stomach of one 
d6 long branches of scaweed, Fucus digitatus ”; and Prdf. Bell 
seems cven to doubt whotlier the sinall nurnber of grinding-teeth, 
and more especially their extreme shortness and rounded form, 
are not rather calculated to bruise the half-pulpy mass of marine 

* The anatomy of the Walrus has been described in a beautiful and exhaus- 
tive memoir (Trans. ZOOl .  soc., 1870) by Dr.;Murie, F.L.S., F.G.S., an eminent 
anatomist and zoologist, who has added much to our knowledge of the marine 
Mamalia. t There are many interesting details of the habits of the Walrus in Knne’s 
I‘ Arctic Explorations ’’ and ‘‘ First Grinnel Expedition,” in Hayes’s “Boat 
Journey’’ and 6 6  Open Polar Sea,” and in Belcher’s “Last of tho Arctic 
Voyages.” 
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vegetables than to hold and pierce the Fish’s scaly c u b s .  1 havg 
generally found in  its stomach various species of Crust,?w 
MoUusca, chiefly Mya truncata and Xaxicava 
very common in the Arctic regions on banks and 6 
qhantity of green slimy matter which I took to be decomposed Wgea 
<which had accidentally found their way into its stomach through 
being attached to the shells of the Mollusca of which the food 
of the Walruschiefly consists.” I cannot say that I eyer saw 
any vegetable matter in its stomach which could be decided to 
have been taken in as food, or which could be distinguished 
w such. AS for its not being carnivorous, if .  further proof 
wePe necessary I have only to add that whenever it w49 killed 
near where a Whale’s carcass had been let adrift its stomacb 
,wm hvariably found crammed full of the kTang or flesh of 
that Cetacean, As for its not being able to hold the slippey cui- 
rass of a Fish, I fear the distinguished author of (‘ The British 
“,Quadrupeds” (1st ed., p. 287) is in error. The Narwhal, which 
isieven less fitted in its want of dentition for an ichthyoph%ous 
existence, lives almost entirely upon Fishes and Cephalopoda. 
Rnally, the experintenturn crucis has been performed, h the 
fa&s:that Fish have been taken out of its stomach; and a 
most trustworthy man, the captain of a Norwegian sealer, has 
assured me (without possessing any theory on the subject) that 
heihas seen one rise out of the water with a Fish in its rnputh. 
I n  its stomach I have often. seen small stones or gravel; and 
round ita atluk coneiderable quantities are always seen ; this is 
a habit which it possesses in common with Phoca barbata and 
even Belz6ga catodon. These stones may be taken in accidentally, 
but still they may serve some purpose in its digestive economy. 
9 Next to man, its chief enemy is the Polar Bear. The Eskimo 
used to tell many tales of their battles ; and though I have never 
been fortunate enough to see any of these scenes, yet I have 
beard the whalers give most circumstantial accounts of the Walrus 
@owning the Bear, &c. These accounts may be taken merely 
focwhat they are worth ; but still this shows that they are not 
wholly confined to Eskimo fable, and ought therefore not ki 
be hastily thrown aside. There is no doubt, however, that the 
Bear and the Walrus (like all the Pinnepedia) are but ipdilTeren$ . Another pest I believe I discovered upon this$ animal 

Brst time, in 1861, in the shape of two undqcribed species 
mutopinus, one invariably infesting the base of the mysta- 
ristles, and the other its body. I also fouud the Seals of 

Davis’s Strait much troubled with another species (Hcmaatopinus 
piwce, Lucas).t I have seen the Walrus awuking loudly on the 
ice, tumbling about, and rushingback from the water to the Ice, 
and from the ice to the water,‘ and then swimming off to another 

* In Spitzbergen CreneZZa Zavigata constitutes a great portion of its food ; 
the tush being wed to d i ~  it out of the clayey bottom. Torell, in R. S. E. 
’I’rans., xxiv., p. 629 ; and in (‘ Spitzberg. Mollusk.,” i., p. 19 ; also Malmgren, 
in Wiegmann’s Archiv, 1864. 

t Proc. Roy. Phys. Soe. Edin., 1863. 
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pi-, and repeating %he same operation as if in.pain. A few 
hours afterwards I saw a flock of Sadcola CeizaMhe (it was on 
a land-floe, close to the Fru Islands) alight on the spot. On going 
over, I found the ice speckled with one of these species of Ha?rnatol 
pinus, on‘ which the birds had been feeding; and the unfor- 
tunate Walrus seems to have been in the throes of clmring itself 
of these troublesome friends after the aipr’oved fashion. Sub- 
sequently I have seen these and other small birds alight on t h e  
back of the Walrus to peck at these insects, just as crows may 
be seen, sitting on the backs of cattle in our fields. Its tusks it 
apparently uses to dig up the molluscous food on which it chiefly 
subsists ; and I have seen it also use %hem t o  drags up 4ts huge 
body on to the ice. 
gression by their means. 

ment, is cagable of being readily domesticated. For many years 
past the Norwegians have frequently brought specimens‘ to dif- 
ferent Scandinavian ports ; find two have reached Englhd, kmd 
survived short time. More than a century ago one of*these 
animals reached England. De Laet,” quoting from Edward  worst, 
who saw one of them alive in England which was three month8 
old and had been brought from N o d  Semlij, says :-‘‘ Every day 
it was put into water for a short time, but it always seemed happy 
to return to dry ground. It was about the size of a calf, and 
could open and shut its nostrils at pleasure. It grunted like h 
wild Boar, and sometimes cried with a strong deep voice. It WM 
fed with oats and willet, which it rather suclted in than mnsticated. 
It wassnot without difficulty that .it approached .its master ; but it 
attempted to follow him, especially when it had the prospect of 
recdving nourishment at  his hand.” Its naturalisation in 1 our 
Zoological Gardens having therefore become a subject of con- 
siderable interest, I cannot better conclude 
habits of the Walrus than by describing a 
board a ship in Davis’s Strait, in 1861, mil w 
wm intended for the Zoological fhCietY. 

It ww caught near the :Duck Islands off 
Greenland, and at the same time its mothe 
then sucking, and too young to take the water, so that it fell mi 
easy prey to its captors. It could only have been pupped a very 
few hours. It was then 3 feet in length, but already the canine 
tusks were beginning to cut the gums. When I first saw,$ it 
ww grunting about the deck, fiuclring a pieoe of it@ moi,her’s 
blubber, or sucking the skin, which kay on deck, at the place where 
the teats were. It was subsequently fed on oatmeal and water 
and pea-soup, and seemed to thrive upon this outrC nourishment. 
No fish could be got for it;  and the only animal food 
obtained was a little freshened beef or pork, or Bear 
it readily ate. It had its likes and dislikes, and its 
board, whom it instantly recognised. It became exceedingly 

In  moving on shore it aids its clumsy 

The Walrus, being an animal of considerable cerebral dev 

* “Description des b d e s  Occidentales,” upud Buffon. 
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irritated if a newspaper was shaken ill its face, when it would 
run open-mouthed all over the deck after the perpetrator of this 
literary outrage. When a “fall”* was called it would imme- 
diately run at a clumsy rate (about one and a half 01’ two miles an 
hour), first into the surgeon’s cabin, then into the captain’s (being 
on a level with the quarterdeck), apparently to see if they were 
up, and then out again, grunting all about the deck in a most 
excited manner 6‘ awuk ! awuR ! ” When the men were ‘( sally- 
ing,”t i t  would imitate the operation, though clumsily, rarely 
managing to get more than its own length before it required to 
turn again. It lay during the day basking in the sun, lazily 
tossing its flippers in the air, and appcared perfectly at home and 
not at all inclined to change its condition. One day the captaiu 
tried it in the water for the first time; but it was quite awkward 
and got under the floe, whence i t  was unable to extricate itself, 
until, guided by its piteous ‘6 awuhing,” ita mastcr went out on the 
ice and called it by name, when it immediately came out from 
under the ice, and was, to its great joy, safely assisted on board 
again, apparently heartily sick of its mother element. After 
surviving for more than three months, it died, just before the 
vessel left for England. As I was not near at the time, I was 
unable to make a dissection in order to learn the cause of death. 

Regarding the debated subject of the attitude of the Walrus$ I 
am not in a position to say more than my own notes taken at the 
time will allow of; I saw none last summer, aiid I am afraid to 
trust “to The entries iii 
my diary, however, are explicit enough on the point so far as 
relates to this young individual; and I presume that its habits are 
to be taken as a criterion of those of the old one. When asleep 
in the cask which served it for a kennel, it lay with both 
fore and hind flippers extended. When waZkiq9 it moved like 
any other quadruped, but with its JtkdjlEippers heelfirst, the fore 
flippers moving in the ordinary way, toesfirst. I am aware that 
this is iii contradiction to the observations of an eminent zoologist ; 
I, however, merely copy what was expressly noted down at the 
time. I t  ought also to  be mentioned that, in the excellent figures 
of the Walrus taken by the artist of the Swedish Expedition to 
Spitzbergen,$ under the direction of such well-informed naturalists 
as Torell, Malrugren, Smitt, Goas, Blomstrand, &c., the fore 
flippers are represented aij rather doubled back, and the hind 
flippers extended. 

Geographical Distribution.-The Walrus is an animal essentially 
of the coast, and not of the high seas. Whenever it is found at 

, * Wben a boat gek r‘ fast ” to a Whale, all tho rest of the crew run shouting 
about ,the decks,. NJ they get the other boats out, “ a  fall I a fall I” It is 
apparently derived from the Dutch word “ Val,” a Whale. t Wnen a ship gets impeded by loose ice gathering around it, the crow 
rush ID a body from side to side so a8 to loosen it, by’ swaying the vessel from 
beam to beam. This is called sallying the ship.” 

$ Gray, Proc. Zool. SOC., 1853, p. 112. 
- 5 Lib. cit., facing p. 169 (chromo-lithograph), and head, p. 308, both drawn 
by Herr von Yhlen. 

wedherous metnory on such a matter. 
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any distance from land it is almost always on shoals, where it 
can obtain the Mollusca which form the bulk of its food. The 
Seal-hunters never seo it, nor is it found among the flocks of 
Seals on the Spitzbergen and Jan Mayen pack-ice. It is found 
all along the circumpolar shores of Asia, America, and Europe, 
sometimes extending into the subpolar, and even stragglers 
find their way into the temperate, regions of America, Asia, 
and Europe. I t  is not unlikely that it may even be found 
in the h t a r t i c  regions. On the north-west coast of America I 
have known it to come as far south as 50’ N. lat. The Indinns 
along the shores of Alaska (lately Russian America) carve the 
teeth into many fanciful ornaments ; * but we should be liable to 
fall iuto an error from seeing these teeth among the niiti 
far south, if we did not know that they are bartered from the 
more northern tribes. On the American Atlantic seaboard the 
Walrus comes as far south as tho Gulf of St. Lawrence, and 
stragglers even further. In Lord Sliuldham’s day they assembled 
on the Magdalene Islands in that gulf to the number of 7,000 or 
8,000; and sometimes as many as 1,600 were killed (or rather 
slaughtered) at  one onset by the hunters who pursued the1n.t It 
has been killed several times on the British coast ; and I suspect 
that it is not an unfrequent visitor to our less-frequented shores. 
Perhaps not a few of the ‘( Sea-horses ” and ‘ Sea-cows ’’ which 
every now and again terrify the fishermen on the shores of the 
wild western Scottish lochs, and get embdmed among their 
folklore, may be the Walrus. I n  addition to those alrendg ro- 
corded I know of one which was seen in Orkney in 1857, and 
another the Shetland fishermen told me had been seen in the 
Nor’ Isles about the same time. One was killed on East Heiskar, 
Hebrides, by Capt McDonald, R.N., in A ril 1841 ; and 
another in the River Severn in 1839 ((‘ Edin. fouru. Kat. Phys. 
“ Sciences,” 1839-40). There is, however, some ground for 
believing that at  one time it was, if not a regular member of 
our fauna, at  least a very frequent visitor. Hect,or Boece (or 
Boethius, as his name has been Latinised), in  his quaint ‘6 Cronikles 
6‘ of Scotland,” rnentiocs it towards the end of tho fifteenth century 
as one of the regular inhabitants of our shores; and old Roman 
historians describe the horse-gear and arms of the ancient Bi5tGris 
8s ornamented with bright polished ivory. I t  is di6cult to 
suppose that this could have been anything else but the carved 
tusks of the Walrus. It is not, however, without tho bounds of 
possibility that this might have beeii some of the African Ele- 
phants’ ivory which the Phmnician traders bartered for tin with 
the natives of the Cassiterides, Except for its occasional move- 
ments from one portion of its feeding-ground to the other, the 
Walrus cannot be classed among the migratory animals. In  

* My friend Mr. A. G. Dallas, late Governor-General of tho Hudson’s Bay 
Company’s territories, has a bust of himself beautifully carvcd out of a Walrus- 
tooth, by a Tsimpshean Indian at Fort Simpson, B.O. 

t Phd. Trans., Ixv., p1. 1, p. 249, &c. Apud Pennant, ‘ I  Arctic h~ologyy,” 
p. 148-60. 
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Greenland it is found all the year round, but not sontLof m o l ,  
in ht. 65’. In an inlet called Irsortok it collects in considerable 
numbers, to the terror of the natives who have to pass that way ; 
rtnd s o t  mfrequently kay~kers who have gone ‘‘ express ” haw 
to return agaip, being afraid of the threatening aspect of “ Awuli.‘l 
A voyager has well remarked that “AWUR’’ is the lion of the 
Danish Eskimo ; they always speolk*of him with the most pro- 
found respect! It has been found as far north w the Eskimo 
live -or explorers have gone. On the western shores of Davis’s 
Strait, it is not unaommon about Pond’s, Scott’s, and Home Bays, 
arid is killed in considerable numbers by the natives. I t  is not 
now found in  such numbers as it once waa ; and no reasonable 
man who sees the slaughter to which it is subject in Spitzbergen 
and elsewhere can doubt that its days are .numbered. It has 
d b d y  become extinct in several places. where it was once 
Eommon. Its utter extinction ‘is a foregone conclusion. Von 

has studied its distribution in the Arctic sea ; and, so,far as 
go, his memoir and map may be relied on; both, ho 

require considerable modifications.” 
Economic Value and Hunting.-The ivory tusks of the Walrus 

always command a good price in .the market ; and the hides are 
held in high value aa an article of commerce ; they are ueed as 
niaterial for defending the yards and rigging of ships from 

The Walrus-hunters in Spitzbergen almost exist upon it ; and 
the Eskimo high up in Smith’s Sound look upon it as their staple 
article of food. The American explorers who wintered there 
soon acquired a liking for it. Accordingly the “Morsk” has 
been hunted ih northern ipegions from a very early period. The 
Icelandic Saga (such as the ACpecztEunz vegade, &e.) speak of it as 
Rosttmguv ; and there is said to be a letter in the !ibrany of the 
Va+ican proving that the old Icelandic colbnibts in ’Greenland 
paid their “Peter’s Pence ” in the shapo of Walrus-tusks , and 
hides. However, in 890, as far back as the days of King 
Alfred of England, CEthei*e, the old sea-captain who dwelt 
fcih Helegoland,” gave a most circumst ial accoulit to that 

(who wrote it down i n  his editi f the H i i s t d  o f  
roaiusf) of slaying, he -and his‘ mpanions, no less 

than 4 c  three score Horse-whales ’’ in three days.$ A t  the present 
period it is principally captured in Spitzbergen by Russian and 
-~ 

* MQmoires de 1’AcadQmie de St.-PQtersbourg, t. iv., p. 97, t. 4 (1856). 
t See Daines Barrington’s Translation (1775), p. 9 ; and other editions. - 
$ This statement need not be doubted when we read how, in 1852,16 men 

with lances killed in a few hours 900 out of a herd of 3,000 or 4,000 lying on 
an island off Spitzbergen : Lamont, Quart. Journ. Cfeol. SOL, xd, p. 483. 
Martens*‘ Spitzbergen,” p. 182, teIIs us that in 1608 Walruses were huddled 
together in such numbers on Cherry ‘Island, south of Spitzbwgen, $htt a 
ship’s crew killed above 900 in seven hours. 
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Norwegian hunters, who visit tliat island for the’purpose. IU 
Danish Greenland, though it was once so abundant that the 
principal article of trade with Europe, in the days of Erik 
Raude’s colonists, was the tusks’ of this animal, it may be said 
nowadays, ,SQ far as its hunting or commercial value is con- 
cerned, to+ be ‘extinct. There are never more than a few killed 
yearly, and-it frequently Fappens that a year passes w 
a4-all being killed within the limits of the Danish tra 
It is more than probable that they never were abundant in South 

, but, that the old colonists went north in pursuit of 
d on the island of,King- 
these enterprising rovers 

did sail far north ; and it is more than rensonable to suppose that 
it was on one of these Walrus-hunting expeditions that ,*$his 
m o q e p t  vas ,erected. Indeed so few are now killed in Danish 

sometimes to be reimported from Europe into Greenland. North 
of the glaciers of Melville Bay, the hardy Arctic highlanders, aided 
by go kayak or rifle, but with a manly self-reliance, enfeebled bs; 
no bastard civilisation engrafted upon their pristine savagedomi 
with. theiT harpoon and allunaks still boldly attack the Walrps 
he lies huddled upon the icc-foot ; and thereby the native suppliev 
to his family the food and light which make tolerable the dai*nesv 
of the long Arctic night of Smith’s Sound. The whalers kill. 01 
few aqnually, striking them, as they do the Whale, with the .an-  
harpoon, and killing them with steel lances*; but even then it is 
dangerous work, and not unfiequently brings the hunter to grief. 
I have been one of a party who have killed several in this manner, 
and have also seen them captured by the wild Eskimo at Pond’s 
Bay, on the western shores of Davis’s Strait, after the 
fashion ; but as this has been excellently described bx 

their different narratives, 1 will not trouble 
.The Swedish expedition to Spitzbergen,$ and Lord 

nd Mr, Lament,% have given many particulars of its 
capture by the Spitzbergen huntors. Baron Wrangell”” ha$ 
supplied an account of its chase on different portions of the 
Siberian coasts ; and Nilsson,tt lieilbau,$$ and Malmg 

have often seen leadeo baUs flattened on their skulls. I have more than once 
Been it snap 8 steel lance in two with its powerful molays. t (6 Arctic Explorations.” 

2 “The Open polar Sea,” and ‘I An Arctic Boat Voyage.” 

1 “Letters from Hlgh Latitudes. 
TT ‘ I  Seasons with the Sea-horses.” 
** Nordkuste von Sibirien, ii., pp. 319, 820. 
tt Lib. cit., i., pp, 320-325. 
$$ “ Reise i Oet-og Vest-Finnmarken, &c., pp. 146-149.” 
$5 Wiegmann’s ~rchiv,  v., 1864. 

(6 STenska Expeditionen ti1 &$bergen 61r 1861,” &c., pp. 168-182. 
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complete the list of the principal writers regarding its hunting and 
commercial importance generally. 

Phoca cristata, Erxleb. 
Phoca leonina, 0. Fab. (non 

Linn.). Cystophora cristata, Nilss. 
Phoca mitrata, Milbert C?jstophova borealis, Nilss. 

(CUV.). Stemmatopus cristatus, F. 

Phoca cucuzlata, Bodd. Stemmatopus rnitratus, 
Phoca dimidinla, Cretzsch. Gray. 

('7.) CYSTOPHORA CRISTATA (Erxleb.), Nilss. 
Phoca isidorei, Less. 
Mirounga cristata, Gi-ay. 

P h c a  leucopla, Thienem. cuv. 

(jide Riipp.). 

Popular names.-" Bladdernose " or, shortly, " Bladder " (of 
northern seders, Spitzbergen sea) ; Klappmysla (Swedish) ; Klak- 
kekal, Kabbutshobbe (Northern Norse) ; Kiknebb (Finnish) ; Avjor, 
Fatte-h'uorjo, and Oaado (Lapp) ; Klapniyds (Danish ; hence 
Egedc, Grcenl., p. 46: the word Klapmyssen, used by him on page- 
62 of the same work, Engl. trans., and supposed IJY some commen- 
tators to be another name, means only the Rlapmyds, according to 
the Danish orthography) : Klapmutze (German ; hence Cranz, 
Greed., i., p. 125 : 1 have also occmionally heard the English 
sealers call it by this name, apparently learnt from the Dutch and 
German sailors). All of these words mean the '' Seal with a cap 
on," and nre derived from the Dutch, who Etyle the frontal appen- 
dage of this species II mu& or cnp, hence the Scotch mulch. This 
prominent characteristic of the Seal is also commemorated in 
various popular names certain writers have applied to it, such as 
Rlas-Shiil (Bladder-Seal) by Nilsson (Skand. Faun., i., p. 312), 
Hooded Scal by Pennant (Synopsis, p. 342), Sea2 wit74 a caul by 
Ellis (Hudson Bay, p. 134), in the French vernacular Phopue a 
capuchon, and in the sealers' name of Bladdernose, 3 fieitemoak, 
p Nesaursalik (Greenland), and Knkortak (when two years old). 

Descrktive 12emarks.-l'his is one of the largest Seals in Green- 
land, and in its adult state is at once distinguished by the curious 
bladder-like appendage to its forehead, which is connected with 
the nostrils and can be blown up at mill." This has been well 
described by Dr. Dekay in the " Annals of the Lyceum of Natural 
Wistory of New York," vol. i. ; and with his observntions I per- 
fectly agree. The eye of t h i s  Seal is large, and of a glassy black 
colour with n dark-brown iris. It has, like all the family, no 
external auricle; and the orifice of the ear is very small. Tlie 
body is long and robust ; its colour on tlie upper or dorsal aspect 
is dark chestnut or black, with a greater or less number of round 
or oval niarkings of a still deeper hue. The hair is long and 
somewhat erect, and the thick fur-like coating next the skin is 
often tinged with a reddish coppery colour. The head and flippers 
are of the same dark chestnut-colour. The pectoral and ventra1 

* It is often asserted by the sealers that this '' bladder " is a sexual mark, 
and is not found on the female. I do not think there is any just ground for 
this belief. 
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regions are of the Fsame dark-grey or tarnished-silvery hue which 
has been described in the Y. grada?idicus. 

Habits, 8c.-'l'he Bladdernose is not only one of the largest, but 
the fiercest of the northern Seals ; and, as its capture requires some 
skill, i t  is only the most expert RayoRer that can procure any. 
I t  will chase a man and bite him, besides making LE great com- 
motion in the water. Therefore the hunt is very dangerous to a 
man in such a frail craft as the Greenland hayah; but as long RS 

the memory of the oldest inhabitant of South Greenland extends, 
only one mun in the district of Juliansliaab (where they are chiefly 
captured) has beeq killed by the bite of the IClapmyds, though 
not unfreqnently the harpoon nnd line have been broken. The 
hunting is not so dangerous, however, within late years, as it has 
been effected by the riflo from the ice; but when the Seal 11x4 
not been killed outright, the hunter goes out in his knyak and 
despatches it with tlic ~RIICC. Like all Scals, durlng tlic ruttiiig- 
time, there are great battles on tlie ice behveen the males ; and t l iu 
ronring is said to be sometinies so loud that i t  can bo heard four 
iniles off. 

With regard to the favourite localities of this species of Seal, 
Cram and the much more accurate Fabricius disagree-the formor 
:&ining that they are found mostly on great ice islands where they 
sleep in nn unguarded manner, while the latter states that they 
delight in the high seas, visiting the land in April, May, and June. 
This appears contradictory and confusing : but in reality both 
authors are right, though not in an exclusive sense. The hood 
appears to be an organ of defence from any stuuning blow on thc 
nose, the most vulnerable part in a Seal. It only inflates this 
bladder when irritated. The sailors look upon it as ~t reservoir of 
air when under the water." The story which Fabricius relates 
about its (( shedding tears abundantly '' when surprised by iho 
huiitcr is, I suspect, only an Eskinio trile of wonder. I could find 
no one creduloua enough to believe it ; nor during the whole time 
I passed among the Seal-hunters of the far north did I find anyone 
esteem my credulity great enough to venture any such story 011 
me. 

It is affirmed, curiously enough, that the BZadde~*nosc and tlic 
,TacldlebacR are rarely or ever found together ; they are said to 
disagree. A t  all events the latter is generally found on the inside 
of the pack, while the former is on tho outside. The latter is also 
much more common than the Bladdernose, 

Pi*ocreation and Young.-At first the young Bladdernose is pure 
white: during the first year, as it grows older aud increases in 
size, a grey tinge appears, and gradually it assumes a deeper and 

T h e  skin is often full  of scratches from tliese fights. 

* Mr. J. Walker, then nlaster of the screw-steamer ( 4  WildGro " (ROW of 
the C c  Erik "), and one of the most intelligent of the whaling captains, assured 
rno (June ISSl), from his own observation, that this Seal lies frequently on 
the top of elevated pieces of ice, nud that the use of this hood, or '' bladder," 
appears to be to raise it up with sufficient momentum to the surfuco (by filling 
it with air) 80 na to 8pring again on to the ice. 

86122. E 
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deeper hue of the same colour. . . . . . . 4 . . . . . 
The majority of the (6  Bladdernoses ” which I have seen were about 
two or three years old, and were apparently, by a slow and gradual 
change, becoming similar to the old and mature Seals, by turning 
darker and darker in their colours, and assuming the roundi.sh ovnl 
markings, while at the same time they were increasing In size. 
This species wems to produce its young earlier than P.  ymnlan- 
dicus. 

Geogmphical Distribution and Migrations.-The Bladdernose 
is found all over the Greenland seas, from Iceland to Greenland 
and Spitzbergen, but chiefly in the more southern parts. The 
first Seals which we saw and killed on making the ice early 
in March 1861, were chiefly young ‘( Bladders ’’ which had not 
yet got the hood-like appendage. It even finds its way to the 
temperate shores of Europe and America, and rare stragglers now 
and then land on the shores of Britain, though it is by no means 
a member of our fauna proper. This Seal is not common any- 
where. On the shores of Greenland it is chiefly found beside 
large fields of ice, and comes to the coast, as was remarked by 
Fabricius long ago, at  certain times of the year. They are chiefly 
found in South Greenland, though i t  is erroneous to say that they 
are exclusively confined to that section. I have seen them not un- 
commonly about Disco Bay, and have killed them in Melville Bay, 
in the most northerly portion of Baffin’s Bay, They are pfinci- 
pdly killed i n  the district of Julianshmb, and then almost solely 
in the most southern part, on the outermost islands, from about 
the 20th of May to the last of June ; but in tliis short time they 
supply a great portion of the food of the natives and form a third 
of the colony’s yearly production. In  the beginning of July the 
Klapmyds leaves, but returns in August, when it is much emaciated. 
Then begins what the Danes in Greenland call the maiqve Klap- 
mgdsc fangst, or the ‘‘ lean-Klapinycls-catching,” which lasts from 
three to four weeks. Very seld.om is a Klapmyda to be got at other 
places, and especially at other times. The natives call a fClapmyds 
found single up a fjQrd by the name of Nerinaartont, the meaning 
2f which is (( gone after food.” They regularly frequent some small 
islands not far from Julianshaab, when 8 good number are caught. 
After this they go further north, but are lost sight of, and it is 
not known where they go to (Rink, 1. c.). Those Sean in North 
Greenland are mere stragglers, wandering f?om the herd, and are 
not a continuation of the migrating .flocks. Johannes ( a  very 
knowing man of Jakobshavn) informed me that generally about 
the 12th of July n few arc killed in Jaltobsliavii Bay (lat. 69’ 
13’ N.) It is more pelagic in its habits than tho other Seals, with 
the exception of the Saddleback. 

Economic Value and Hunt. --The IClapmyds yields, on the 
average, half a cask of blubber, and the dried meat of every 
Seal weighs about 24 Danish lbs.; but this is not the whdle 
Seal, which weighs about 200 Ibs. The yearly catch in Greon- 
land (Danish) is about 2,000 or 3,000 (Rink, I ,  c.). 
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5. Comniercial Importance of the (( Seal Fisheries.“ 
The Greenland (Le. Spitzbergen) sealing fleet from the British 

ports meets about the end of February in Bressa Sound off Lerwick, 
in Zetland ; it leaves for the north about the first week in March, 
and generally arrives at the ice in the early part of that monlh. 
The vessels then begin to make observations for the purpose of 
finding the locus of the Seals, and this they do by crawlin^g along 
the edge of the ice, and occasionally penetrating as far as possible 
between 70” and 73’ N. lat. ; then continue sailing about until 

hich they generally do about the first week of 
April. If they do not, get access to them, they remain until 
early in May, &on, if they intend to pursue the whaling in the 
Spitzbergen sea that summer, they go north to about 74” N. lat. 
to the “old sealing,” or further still (even to 81” N.) to the 
whaling. Most of them however, if not successful by the middle 
of April, leave for home to complete their supplies in order to 
be off by the first of May to the Davis’s Strait Whale fishery. 
During the month of March and the early part of April, the 
sealers are subject to a11 vicissitudes of weather, calm and storm 
suddenly alternating, while the thermometer will stand for meelis 
at zero, or even many degrees below it. 

The number of Seals taken yearly by the British and Conti- 
nental ships (principally Norsc, Dutch and German) in the Green- 

. land sea, when they get among them, will average upwards of 
200,000, tlic great bulk of which are young Saddlebucks,” or, 
in the language of tlic sealer, (‘ white-coats.” When they have 
arrived at their niaximum quality, 80 generally yield a tun of 
oil, otlierwise the genera3 average is about 100 to the tun. I n  
1.1359 good oil so3d for about 331. per tun ; add to this the value 
of 100 skins at 5s. each, and the whole mill amount to 58k. sterling. 
From this simple calculation a very good estimate may be formed 
of tho nnnusl commercinl value of the Greenland Seal fishery,” 
for, supposing 2,000 tuns of oil to be about tho annual produce, 
and assuming 5SZ. as the value per tun, inclusive of the skins, 
the whole produce of the fishing will amount to the yearly value 
of 116,0001, sterling (Wallace). This, of course, does not tali0 ~ 

into calcula~ion the produce the Danish Government derive fro111 
their colonies 011 the wwt coast of Greenland (which I notice 
under the liend of C X C ~  Sed), nor wliut tho Russians derivo from 
the coast of Spitzbcrgen and from the White Sea. The ccfishery,” 
however, is very precarious. Some yews little or nothing is got, 
tho ico being too thick for the ships to (‘get in to them.” In 
one year i t  may huppen that the fishery in the Spitzbcrgeii sen 
proves a failurc, while the Nemfountlland one is successful. For 
somo ycnrs past it has p r o d  hi the foriiicr P C ~ I  nImost t~ faihirc.* 

* It has beell rather more succcssftil in Newfoundland. This ycur (18G8), 
up to the 28th of April, 25,000 Seals had arrived nt St. John and Harbour 
Grace. ~ C C  n good account of the scaling by the contincutul vcssels in Peter.- 
mann’s “ Geograph. Mittheil.,” Fcb. 18G8. In le66 the steniner ‘‘ Camper- 
down ” obtained thc enormous number of 22,003 Seals in nine days. It is 
nothing uncommoii for D. ~liip’~ CPCW to club or Blioot in  one day ns irinny nfl 
from 500 to 800 old Seals, with 2,000 young ones. 

E 2  



There seems indeed little doubt tlial the fishery must fail in 
courpe of time, as havo tho Seal a i d  Whale fisheries in some 
other parts of the world, and if Seal-hunting is pursue& with the 
energy it is at  present, that day cannot be far distant. Some of 
the sealers laugh at this idea; but where is the enormous produce 
the South Seas used to yield, superior to anything ever heard of 
in the North ? No doubt the South Sea hunters said the same 
thing, and doubtless when the inhabitants of Smecrenberg, that 
strangest of all strange villages, saw the Whales sporting by 
thousands in their bays, and the oil-boilers steaming above the 
peaks. of Spitzbergen, they laughed at the idea of their ever 
becoming scarce ! For in 
our day the waters of those high northern seas are rarely troubled, 
even by a wandering Mysticete, that perchance may have missed 
its way in making a pissage from one secure retreat t o  another. 
so will i t  ultimately be with the Seals. Indeed, some are even 
now of opinion that they are diminishing in numbers ; a t  Ienst, 
they have evidently reached their zenith, as shown by statistics ; 
and, taking into considerrttion the appearance the young Seals 
prcsented on the ice in 1861, they did not approach the nuinhers 
reported to have been seen by sealers iu many previous years. 
The South Sea ‘6 fislieries ” became extinct in 15 years, :tnd, 
making all allowauce for the protection afforded to the Greenlniid 
Seals by the ice, and supposing the sealing prosecuted with tlie 
same vigour as at present, I have little hesitation in stating my 
opinion that before 30 years shall have passed away the Seal 
fishery, as a source of commercial revenue, will have come to  a 
close, mid the progeny of the iiniiiense number of Seals now 
swimming about in the Greenland waters mill iiumber but coni- 
paratively few. This event will then form another crn in tlk 
northern fisheries.* 

Yet hoiv true that idea has proved ! 

_______ 

* History of the Dundcc sealers :- 
1865 - 4 vessels - G3,000 Seals. 
1866 - 7 ,, - 58,000 ,, 
?SG7 - 1 1  ,, - 56,000 ,, 
1868 - 12 ,, - 16,G70 ,, 
1869 - 11 ,, - 44,tiOO ,, 
IS76 - I) ,, - 80,450 ,) 
1871 - 9 ,, - 62,000 ,, up to the 11111 O f  April. 

’I’hc 8t. ,JOI111‘R The “Arctic” had 15,000, and tho ‘’ JCsquiinaiix” 14,5:10. 
Ncwfoundlnnd sealers had at about the sairk t ime 231 ,O(,O Seals, 1iial;illg 
nvcroge of 21,000 e:icb, 1 1 1 ~  l:ir~rht for ni:iny fiwsoiis. Jlost of lllcln lrlade 
twn tr ip.  

Scc c h o  Mr. Ycamnn’s h‘ofcs on tlic 1)midcr Sc:d 2nd ~ ~ l l a l e  Fishcry, 
Report Brit. Asme., 1867, Tr:ins. of Sect.. 1). 148. 

Prom the first trip the aver:igc profit of each Iu:ul \vas 30ul. 
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IV.--ON the HISTORY and GEOGRAPHICAL RELATIONS of the 
(SETACEA frequenting Davis Strait and L'affin's Bay. 
By DR. 'ROBERT BROWN, F.L.S., F.R.G.S. 

[Reprinted, by Permissioii, fiom tho Proc. Zool. SOC., 1868, 
No. XXXV., pp. 533-556, with corrections and annotations by 
the Author, March 18'75.1 

I conclude these papers on the Maminalia of Greenland and ad- 
joining seas by a few notes on the order more intiniately associ:ited 
in popular imagination with the Arctic regions than any other, 
viz. the Cethcen. Though mucli more impeifectly known than 
any other group, yet my obscrmtions on them will be more brief 
tlian on tho other Mammals, and for the same reason ~vhich has 
conduced to the present state of Cetology, viz. the want of oppor- 
tunities of esamining the Epecies. These remarks will therei'oro 
necessarily consist of a statement of the geographical rangc and 
migrations, and a description of the habits of the better known, 
and a. list of the species, and whatever information can bo col- 
lected on these points regarding the others only lcnown by 
skeletons or reniains in museums. These I have examined care- 
fully; and tlie synonyiny given is the result of that study, coupled 
with investigations macle in Greenland. With the exception of 
a few of the more conimoi~, sucli RS Phocrena communis, Behtga 
ccctvc.?v~oli, &c., I 1i:tve not had an opportiinity of examining, other- 
wise tlian in the manner indicated, most of tho species. I hwe, 
however, osainincd at different times above thirty specimens of 
Balmna mysticctus, and many of Jloi~odon ~ O ? ~ O G C ~ O S  ; and to 
tliesc ilescriptions I have :ypended T wious observations derived 
from iiiy owii csamin:itioii and without refcrencc to other pub- 
lislicd descriptions, wliicli liave in nearly every caSe been derived 
from the examination of' fmtal specimens or isolated individuals, 
conveying but :in iuiperfect idea of tlie species. What I sai& 
jn aiio~,lier memoir eg ually applics hcre, viz. that the descriptions 
A ~ C  not gireii RS cr)~npletc, but iiierely RS fragments of' 3 7726- 
IJ&YC p o w  sciwir. Tliosc \&o h v e  attempted the esaruillntioll 
of tiny lrmuber of' thc group Cctncea, nnd still more those whose 
l o l  lins been t o  ex:minc with frozen fingers (plunged ercry now 
and again into the warm blood of his subject) such nn unwieldy 
object 011 II sw~~yiiig ice-floe, will appreciate the difficulty of 
drawing up such descriptions ; and to them no apology is neces- 
snrp for their imperfection. The absolute necessity of recordilzg 
e ~ r y  description of the membm of this order howerer, apparolltly 
w ~ l l  lciioivvI1, must be my CSCUSe for presenting these notes in such 
il disjointed st:LtC. In the original draft I had mentioned various 
pnrticulnru now omitted-tho rccent roproduction by tho l ~ n y  
Socici y of' tho adniirab10 memoirs of Professors Eschricht, Rein- 
htlrdt, and Lilljeborg rendering their publication unnecessary. 
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1. BALZNA MYSTICETUS, Linn. 
(a) Popular names.-Geenland Whale, Right Whale, Com- 

mon Whale (English authors) ; Whale, Whale-Jsh, and “Fish 
(English whalers). The young are denominated suckcrs, and are 
also sometimes known by the €allowing names :-Shortheads (as 
long as they continue suckling) ; Stunts (two years) ; Skull-Jsh 
(after this stage or until they become Sizc-Jsh, when the longest 
splint of whalebone reaches tho length of six feet) ; Tue qual ? 
(Norse) ; Rhetual (Danish) ; Arbek, Avgvek, hbavih,  Sokalik 
(Greenland) ; Akbeh, Akbeelik pl. (Eskimo of western shores of 
Davis Strait); I h a w  also heard both tho Greenlanders and 
western Eskimo call itpuma, but I cannot learn what is the origin of 
this word, and suspect it to be whaler,-a corrupted jargon of 
Scotch, English, Danish, and Eskimo, joined with some words 
which seem to belong to no language at all, but to have originated 
in a misconception on either side, and to have retained their 
place under the notion that each party was speaking the other’s 
language, something of the nature of the Lingua FFanca of the 
Mediterranean, the Pigeon EnglisA of China, and the Clhitaook 
jargon of North-wash America. 

.(a) Descriptive Remarks.-The lower surface of the head is 
of a cream-colour, with about half a foot of blackish or ash-colour 
at the tip (or what corresponds in the higher orders of Mammals 
to the symphysis) of the lower jaw ; further back the colour shades 
into ,thegeneral dwk blue aolour of the body. This colour is 
generally almost black in adults, but in young ones (or ‘‘ suckers ”) 
it  is lightish blue; hcnce tlie .wh:ders sometimes call these “blue- 
skins.” The whiskers consist of nine or ten short rows of bristles, 
the longest bristles anteriorly. There are also a few bristles on 
the apices of both jaws, and a fern hairs stretching all along the 
side of the head for a few feet backwards. On the tip of the nose 
are two or three rows of very short white hairs, with fewer hairs 
in the anterior rows, more in the posterior. I have reason to 
believe that some of these hairs are deciduous, as 1 have often 
found them wanting in old individuals. I n  older Whales the darker 
colour of the body impinges on the under surface of the head, 
leaving the ordinary white of the suckers nierely in the form of 
several irregular blotches, but with two (regular ?) spots, one on 
each side of the jaw immediately posterior to the eye, composed 
of a hard cartilaginous material. There is also a little white on 
the eyelids, and some irregular white markings on the root of the 
tititil. There is likewise a white colonr :dl :wound the vulva aIld 
m a m m a  Some individuals may be found quite white on the 
belly, others piebald, and others with white spots on various por- 
tions of the body not mentioned. Tlie prcsencc or absence of 
a particular white marking on a specimen of a Cetacean wider 
examination ought by no means to be received (as has been done) 
as a proof that the species is different, or that because such is 
mentioned in a former description such description is erroneous, 
becnuse this is one of the most varying characters possessed by 
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the order.” The inside of the mouth inferiorly, where the tongue 
is not attached, is of a pale blue colour. The tongue is broader 
posteriorly, and narrowed anteriorly, paler blue than the rest of 
the mouth, and pale blue all round the edges and where not 
carnation, which colour prevails in the form of a streak down the 
mouth of a deep sulcus on the middle and anterior portion of the 
tongue, terminating irregularly about two feet from the root of 
the tongue. The contour of the tongue is entire throughout. 
The substance of the tongue is a fibrous blubber containing very 
little oil. There are numerous small linear muscles interspersed 
through the lower part. The roof of the mouth, on each side of 
the g U m ,  is a continuous curve, broadest anteriorly, pale blue, 
sides pale blue and carnation inised. The upper lip is very much 
smaller than the under. The lips are furrowedimmediately behind 
the edge rLnd bevilled, and are all deep black and speckled. No 
traces exist of either eyebrows or eyelashes. The eye is very small 
and hollow, measuring from canthus to canthus 34 inches (in 
adult), and 14 inch deep, with a deep furrow superiorly and 
inferiorly immediately above and below the eye. The inside of 
the eyelid is red. The aperture of the auricular canal is difficult 
to find, and i R  not larger than the diameter of a goose-quill. The 
laniintx or 6‘  splits ” of whalebone are longest in the middle, but 
grow much shorter posteriorly to this ‘‘ size-split.” The number 
of lamineis about 360 on rncli sidc. The whalers have a notion 
that there is a lamina for each day in the year ; but this, like the 
idea that Jonah’s face can be seen 011 the nose of the Whale, is, 
I am afraid, a rather hasty generalization. Each lamina ends in 
u tuft of hair, this tuft being continuous with the hair on the 
inside of the bonc, this “hair ” again being composed of iden- 
tically the same substance as the whalebone itself. The outside 
of the bone is smooth, pale blue-coloured, wM1 the edges over- 
lapping, the frec edges pointling postcriorly, but with an intcrvd 
(varying according to the age of the animal) between the lamin= 
of SO very regular a character that each lamina can be seen and 
even counted from tho outsidc. Wherc the bone is placed in the 
gun1 it is of a greyish-white colour, and on exposure to air 
becomes black ; all of the portions of the bone most exposed are 
of a blackish colour. On the outside of the lamina, a fcw incheB 
from the cnd, is a transverse wavc or ridge, continuous in a 
slightly elevated ridge across the wholc of the laminae; and in 
old Whales thcrc are severnl of t,hese wavy traiisverso ridge$ 
which are apparcntly in some way connected with its growth. 
The best wlialebone has several of these ridges. Interiorly in 
front of the place where each lumina is inserted into the gimni, 
t~re several rows of short slumps of wh:del)oiic terminated by n tuft, 
and before these again short white hair lnminrc graduating iniu 

* Tho colour nlso varies with the age, tho back of some being black, of 
others black and white, and somc are all white. Somc old Whales are snid to 
have n broad white stripe over their back down to the belly (Lning’s “Voyage 
to Spitzbergen,” p. 126 ; 1815). I cannot confirm this from my own obscr- 
vatiom. 

-~ 
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a velvet-like substance in the mouth. It i s  said that the lamina?, 
aftsr once being produced, do not increase in number, but that 
the interspaces of the lamina increase in width. This interspace 
in adult Whales is from about half an inch to one inch in width. 
Occasionally two splits are found growing together in the gum, 
but separate below. The length of the whalebone depends, it is 
said, on the size on the hend, and bears no ratio to tlie length of 
the body. Occasionally a long Whale has small and short .uYhdc- 
bone, whilst a short dumpy individual (for there are individual 
differences in these as in all other animals, not referable to spe- 
cific difference) may have much longer, The longest lainina of 
whalebone which 1 have heard of being obtained was 14 feet. 
I have personally known of another 13 feet 3 inches long ; but 
the average length is 12 feet and under. This is the middle 
split already spoken of, known to the whalers as the (‘ size-split ; ” 
but in the nieasurement of this the tuft of (‘hair,” which some- 
times reaches six or seven inches in length, is not included-a 
very importmt matter, as much depends upon the size of this split. 
The breadth and thickness of the 1amin;lj depend upon tlie age of 
the animal. It is a common belief that the lamin= of dialcbone 
in the female Whale are broader but shorter than in the male. 
The colour of the whalebone likewise varies; in the young the 
litniina: are frequently striped green and black, but in the old 
animal they are frequently altogether black ; often soye of the 
laminm are striped in alternate streaks of black and while, whilst 
others want this variegation. Whalebone is said to be occasionally 
found white, without the animal &fiering in tlic slightest degree. 
That bonglit from the western Eslciuio in tlie spring is of’tcn 
whitish, bccnuse they lime kept it lying about or steeped in water 
all the wintcr. I t  also docs not necessarily follow that because 
one ivlxalebone brings a dilTcrent price froin another, the nniinals 
that p o d u c e  them :\re of diffixent species. For instance, the 
whalkbone brought by tlie American mhalers from Keinisoalc 
(Cumberland Souiid, or IIoprth’s Sound of I’onny) used to bring 
a less price in the ninrlcet tlian that of the English whalers froin 
Davis Strait, Baffin’s Bay, and Spitzbergen, because it liad lain 
cxposcil during tho winter alii1 was :iccorilingly worse 1)reparcd ; 
therefore, without at all nnderrating thca importance of pressing 
every point into onr service in discriminating the different species 
of BuZankh, as the ivhalebonc is siibject to so much variation, 
and undergoes so inany artificial chnnges before corning into the 
hands of‘ the zoologist, I think tliat me inus t  procced with tile 
utmost caution in foriiiing spccies 011 ilic Iiierc tlifl’crenccs presentetl 
by iso1:bted Inininn: of wliiild)onc.’i 

____- ~ _ _ _ _ _ _  
* Of lata yeare wlialebone has been bringing a better price than formerly, 

new uses for it having been discovered. A large amount is now used to 
fitiffcu silks by being woven into the fabric. By an old feudal law tlic trril of 
all Whales belonged to the Queen, as a perquisite to furnish 1Icr Majesty’s 
wardrobe with whalebone (Blackstone’s Commentaries, vol. i. p. 283, ed. 
1783). In  commercial parlance whalebone is callrd “ whale-fins.” 



R. BROWN ON THE CETACEA OF GREENLAND. 73 

The pectora2 .fins (or, inore properly, swimming-paws”) are of 
a darkish groy at the asilla, rounded superiorly and bevelled off 
inferiorily. The upper edge is arcuate in form, with a slight 
angularity medially ; the inferior edge with thc outline in a gentlc 
sigmoid curve, with tke greater convexity of the curve anteriorly. 
The cauda’al cxtvcmity, if not tho homologno, is undoubtedly the 
analogue of the posterior cxtrcmities in otlicr Mammals. It is 
almost unnecossary to say that thc substance of the tail is now 
muscular, though it has been described as such in various publica- 
tions, the only power which it possesses being derived from the 
attachment of some of the lumbnr and other muscles in tlie 
extremity of tlie vertobral column. A transverse eection of tlia 
root of the tail shows :-1, tlic cpiderniis ; 2, the soft skin ; 3, tllc 
blubber, or a cellular substance containing fat-cells ; 4, cartihge 
enveloping the tendinous cclls j 5, strong muscular fnscin?, through 
which the tendons play ; 6, spinal caiial and vessels ; 7, spiiid 
cartilages ; 8, blood-vessels ; and, 9, synovial glands. A trans- 
verse section of the tail shows skin, blubber, tendinous envelope, 
blood-vessels, and a central cartilngiiious mass?. Though,.pel* se, 
the tail has no pomer, yet as the instrumelit through whlch the 
lumbar muscles (the tcncliiions attachments of mhicli seem to be 
prolonged into tlie cartilaginous substance of the tail) work it 
cserts enormous force. ’l’hc figure usudly engnved in l~oys’ 
hooks of sea adventurcs, and copied from Scoresby’s (‘ Account of 
the Arctic Regions,” of a Whale tossing a boat and its crew up 
into the air, is generally looked upon by all the whalers to whom 
1 have shown it as an artistic exaggeration. Accidents of this 
nature are vcry rare, aud never proceed to sucli an extent ; and 
I have no doubt that Dr. Scoresby’s artist has taken liberties 
with his description, that worthy navigator being himself abovo 
any suvpicion of exaggeration for the salic of effcct. Capt. Alex- 

. andcr Deuclims, who has now madc upwards of fifty voyages into 
the Arctic regions, iuformcd ine that he had known a Whale toss a 
boat nearly 3 feet into tlie air, and itself rise so high ont of the 
mater that you coulcl see beneath it, but that, if Scoresby’s figure 
was Correct, thc Whale must have tossed the boat very inany Peet 
iiiho the air-a feat ~vliich lie did not think was witliin tlic bounds 
of, if not possibly, yct of probability. 

Thc teats are h d l y  tllc sizc of‘ a cow’s, arc placed about the 
middle, and one inch from tho cclgc of lhc sulcus, but in the dend 
animal are nlrnost uiiivcrsally rctractcd within tlic whitc-colourcd 
or spotted sulcus, iu. the micidlc OF which they are situated. Tho 
d l h  is thick, rich, and rather sweet tasted. The fa?cal evacua- 
tions of the Whale are red-colonred, most probably duo to tlic ret1 
Cetochili and other animals which form the bdlr of its food. The 
shin (including tlie cuticle) is about l+ inch in thickness all over - 

* Fleming, “ Philosophy of Z O O ~ O ~ ~ . ”  
t A tolerably good account of these nnd other points in the eoonomy of the 

Cetncea, mixed up with n heterogeneous mass of errors, is to be found in tlic 
(deservedly?) neglected “ Nnturdl History of the Cctnoea,” &e., by Ii. W. 
uowhurst (1834). 
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the body, but is rather thicker on the tail, on which organ, however, 
it is of a uniform thickness. The blubber varies from about a foot 
to eighteen inches in thickness, tolerably uniformly throughout, 
except on the head, &e.; the colour is like lard or pork fat in 
young animals, but in the older ones rosy-coloured, from the 
quantity of nutrient blood-vessels in it. The.flesh is dark and 
coarse-fibred, but when properly cooked tastes not unlike tough beef. 
When the French had whalers in Davis Strait, the sailors, with 
the usual aptitude of their nation for cuisine, made dainty dishes 
of i t ;  but our seamen, imbued with the virulent dietetic con- 
servatism of the Saxon, prefer to grow scurvy-riddled rather than 
partake of this coarse though perfectly wholesome food. 

The best figure of the Right Whale is that of Scoresby ; but in 
Harris’s ‘ 6  Collection of Voyages ” there is a very good figure of 
the animal (almost as good as Scoresby’s), accompanied by a very 
tolerable description. I think Scoresby’s figure is erroneous, in so 
f w  as I have never been able to see the prominence behind the 
head which he figures ; and the notch shown in the outline figure 
of the genus in the first edition of the “British Museum Catalogue 
of Whales ” does not exist in nature ; but as Dr. Gray does not 
mention it in his description, I presume that it is placed there 
through an error of the draughtsmnn or lithographer. 

The size of the Greenland Whalc has, I think, been a little 
under-rated. The late Dr. Scorcsby, from abundant data, con- 
sidered that we have no record of the Whale to be relied upon 
which gives a greater length than 60 feet. While agreeing with 
him so far that I believe that to be generally the extreme, I am 
very doubtful whether they did not nt  one time, before they 
were so ruthlessly slaughtered, attain a greater size, or that 
individuals are not even now found of a greater size. The position 
in whicli a Whale is measured alongside the ship, when slightly 
doubled, is apt to introduce an error into the measurement and 
make it smaller than it really ia. The late Chevalier Charlei 
Louis Giesecke mentions one which was killed at Godhavn in 
Greenland in 1813 which measured 67 feet, and I shall presently 
give the measurements of one equally large. Tho largest one, 
however, which i u  known l o  have been Icilled in thc Arctic seas 
was one which the late Capt. Alexander Deuchars (whom I have 
already had occasion to mention as a most trustworthy and ex- 
perienced whaler, and personally acquainted with the killing of 
upwards of 600 Whales) obtained in Davis Strait in the ycar 1849. 
It measured 80 feet in length : the bfiendth of the t i l ,  from tip 
to tip, \vwns 29 feet ; the longest lamina of whalebone mcasured 
14 fcet; the amourit of whalebone in its mouth was large; but 
the blubber was only about 6 inches in thiclcness, and only yielded 
27 tuns of oil.* Thc Whales killed in the Spitzbergen sea are 
srtid, a~ a rule, io be gcncrally lrss and ‘‘ lightrr-boned ” (i. e. with 
less mhalebonc) than tliose of navis Strait, which may possihly 

* Tho tun of oil is 252 gallons wine-measure ; at ii temperature of 60°Falir. 

_________-- 

it weighs 1,983 lbs. 12 oz. 14 dr. avoirdupois. 
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account for the less size of those seen by Scoresby, whose 
whaling-expericnce was almost wholly confined to the former 
region. I 
append the measurements of one 6f the largest Whales recently 
killed in Davis Strait, for which we are indebted to Dr. Robert 
Goodsir.. 

Measuvements qf' a specimen of Balajna mysticetus W e d  in Pond's 
Bay, Davis Strait ( 9 j. 

ft. in. 
Length from the fork of the tail, along the abdomen, to 

The females are larger and fatter than the males. 

tip of lower jaw - - 65 0 

Breadth of tail, from tip to tip - - 24 0 
Greatest breadth between lower jaws - - 10 0 

lowerjaw - - 2 1  0 
Length of vulva - - 1 2  
From posterior end of vulva to auus - - - 0 6  

Girt8h behind swimming-paws - 30 0 

Length of head, measured in a line from articulation of 

From anterior end of vulva to umbilicus - 
Mammae placed opposite tho anterior third of vulva, and 

- 8 0  

6 inches from tip of it. ' 
Length of sulcus of mammm - - - 0 3  
Breadth of sulcus, on each side of it - - - 0 2  
From tuberosity of humerus to point of pectoral fin - 8 0 
Greatest breadth of fin - - 3 11 
Depth of lip (interior of lower) - - 4 7  
Prom the inner canthus of eye to extreme augle of fold of 

mouth - - 1 5  
From inner to outer wnthus <- - 0 6  
Length of block of l a m i n ~  of baleen, measuring round the 

curve of the gum, after being removed from the head - 16 
Length of longest lamina on each side - - 10 6 

- 1 0  
Distance between the lamina at the gum - - 0 O$ 
Breadth of pulp-cavity of largest lamina - 

largest laminae - -1 0 5 
Average lenglh of pulp when extracted from some of tho 

Number of lanline on either side, about 360. 
The length along the CUIW of the back and other nieasurc- 

ments desirable to have bcen taken could not bo made out, owing 
to the position of tho Whale, as it WRS suspended in the water 
alongside. 

( r )  flabits, $c.--The Riglt Whale is. a gregarious animal, being 
generally found in small " schools " of three and four, but wher1 
travelling from one part of' the ocean to a~~other  they will sometinies 
collect in largo parties. I am informed by Dr. James M'Bain, 
R.N., that about thirty years ngo he witnessed an extraordinary 
migation of this mture fl little to tho south of Pond's Bay. The 
Whles  to the number of several hundreds passed north in 
continuous floclr, and a few duys afterwards were succeeded by an 
eveti still more i1umerous llcrtl of Walruses. The numbers of the 

., 
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latter were beyond all coniputation ; hour after hour did they 
travel to the northward, never pausing to feed, but all seemingly 
intent on reaching the opening of Lancaster Sound. A few days 
subsequently not one was to be seen, as previously there had been 
110 signs of their preeence. This was undoubtedly a very rare 
sccnc ; and the question which must suggest itself is, where could 
suclr a number of these huge animals have come from ? Thc 
Wliale is capable of travelling at  a very fast rate when irrituted 
by ~vounds  or impelled by fear of its enemies. I was told by the 
late Capt. Graville, of the screw whaler “ Diana,” a proverbiaily 
csperiencetl and tiwthful man, that a Whale was struck near thc 
ciitrnnce of Scorcsby’s Sound, on the cast coast of Greenland, by 
tlie hthcr of‘ tlie late Dr. Scoresby (with whom Mr. Graville was 
a fellow apprcnticc) ; but, being lost, i t  was killed next day near 
the antrnnce of Oiiienalc Fjord, on the west coast, with the 
11:~rpooiis freshly imbedded in its body. This was adduced in 
proof of the existence of an inlet in former times (as, indeed, 
rc]~resented on the old maps) across Greenland between these two 
points. Unless the whole story was founded on a misconception 
(an cvent less lilrely from the searching investigation which 
took place at the time), we can scarcely believe that tlie Whale 
could have reaclied the west coast by any other means ; for, even 
allowing the greatest credible speed, it comes scarcely within the 
limits of possibility tlint it could have doubled Cape Farewell and 
reached 70” N. latitude within the idterval mentioned. Thc rate 
at which a Whale travels from place to place whilst feeding, or 
under other ordinary circumstnnces, may be stated as being abo11l 
four miles an Iiour. Like most of the Cetacen, i t  generally travels 
in a course contrary to that of tho wind. Itsfood consists, for 
the most part, of Entomostraca and I’teropodn, but chiefly of tlic 
former, and especially of Cctochilus arcticus, Baird, and Cctochihs 
scptentrionalis, 14. Goodsir, Aipacticus kronii, Kroy., &c., which aru 
chiefly found in those portions of the sea of the oIive-green 
colour described 1 9 7  Scoresby. This appearance had seen shown” 
to be produced by vast quantities of Diatomacee, chiefly &Iclosiia 
aivticu, on whicli the “Whales’ food” subsists. I t  is not, I all1 
of opinion, compniible with facts to suppose tlml the Right 
Wliale’s food is composed in any part of Fishes proper, except, 
perhaps, a minute individual which may now and then accidentally 
find it,s way into its stoninch with tho mass of niaidrc (as tllr: 
Whale’s food is called). Many of the old wlialers contend other- 
wise, and will adduce measurements of the diameter of‘ tIlc gL1llct 
in proof that mid i  lnrgcr anirnnls than RcalepBae, Pteropo(111, or 
Entomostraca could be received in the stomach. I have llever 
measured the orifice of m y  oxopliagus which exceeded 24 illches 
in diametcr, though as these obeervations were genernlly made 011 

* On the Nature of the Discoloration of the Arctic Seas, see Seemarin’s 
Journ. Botany, Web. 1868 ; Traus. Bot. SOC. Xdinburgh, vol. ix. ; Quart. Journ. 
Micr. Sci., Oct. 1868 j 1)as Auslaud, Peb. 27th, 1868 ; Petermann’s Geogr. 
Mittbeil., 1869 ; and a reprint in this “Manual.” 



young Whales, it  is not improbable that this size may be cxceedetl 
in some individuala. Most of the slimy-looking snbstances found 
floating in the Arctic seas are generally niasses of Diatomace% 
combined with Protozoa, &e. ; but in some'case3 it is the mucous 
lining of the bronchial passages which has been dischrged when 
the animal was " blowing." This '' blowing," so familiar n feature 
of thc Cetacea, but especially of the Mysticete,is quite analogous 
to the breathing of tho higher Mamnids, and the '' blow-holes " 
arc the pelfect homologues of the nostrils. It is most erroneously 
stated that the Whale ejects water from tlle '' blow-Boles." I have 
been inany times only a few feet from the Whale when L L  blowing'' 
and, though purposely observing it, could never see that i t  ejected 
from its nostrils anything but the ordiuary breath-a fact whicli 
might almost have been deduced from .analogy. In the colt1 
Arctic air this breath is generally condcnsed, and falls upon tlioso 
close n t  hand iu the form of n dense spray, which may have Ictl 
seamen to s u p p ~ ~ e  that this  pour was originally ejecbed ja tllo 
form of water. Occasionally when the Whale blows just as it is 
rising out of op sinking in the SCR, little O f  the superincuinbent 
water Inay be ejected upward by the c011111111 of br~oth.  When 
the Wllale is wouiidcd in tho hp, or in ally of the blood-vcsscls 
immediately suppIying them, blood, as might be expected, is 
qiected in thc death-throes along with the Isre:Jh. Whc11 the 
wlialemau sees his prey '' spouting red," he concludes thnt its ciid 
is not far distant; it  is then mortally wounded. The Wliale 
carries its young nine or ten months, and produces in March or 
April. In  the latter nioiith a IJull ship obtained II w c h m  wiih 
the ulnbilicd cord still attached. I t  rarely produces more than 
one at a birth, though it is said that in a few iuslancee two havo 
been seen following the female. It couples ilwiiig thc rnontll3 of 
June, July, or August,, and, as in  most, if' not all of' the Cetncca, 
this operation is performil in an  upright aiid not in a recunibeiit 
position, as stated in  some morlrs, tlie authors of which might be 
supposed to gpeak from l)orso~inl ol~servntion." Gqunlly erroneous, 
11s Ear as I caii learn, is the idea that it 0 1 1 1 ~  produces once in two 
years ; but on this subject, as on mally others. collcel'ning tho 
Cetncea, it \voul(1 be dificult to p r o n o u ~ ! ~  an op11'lofi foundcd on 
any decided ItnowvIedge. I n  the moiitl~ of AUgUst I have seen 
them in tile positioli dcxribed, with t110 pectoral fills ndpresscd 
:gaizinst cac]~ other's bocly, and tho male lusliing the Jvater will1 
his tail. TIE young sucli~es to a considerable age (probably QUO 
yew), &nil in order to nllow of its getting convenieiif access to tho 
i n n i i i ~ ~ a  tho mother lie8 on its si& for a tinio. Their lovc of 
tlioir offspring is so strong, that tllougli the cubbe are of very little 
value, yet tho whalers often make a point of killiiig tlicin in order 
to  render tlie motlier more accessible. 1I)uring the  period of pro- 
crcntioll tile mother is niucli fiercer and moiw daiproiis to 
nppronch tilnll at  other seasons, wbon it is a timid, Ii:u.~iilc~s 
animal. I ollce wAw a WliaIe, when the boats wwc :~pp~oixIiii~g 

* Dawhurst, (i NnturiiI Iristory of tlic C'etaten," p. 40. 
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it, take the young under one pectoral and swim off by aid of the 
other. When the mother was killed, the cub could not be m d e  
to leave the dead body of its mother, though lances were con- 
tinually run into it by the seamen who were flensing the animal. 
When the carcass was let go, the young one instantly dived down 
after it, nor did we see it again. The sight, hearing, and smell 
of the Whale are all very acute in the .water, but are very dull 
out of it. The power of the Cetqcea for.remaining beneath the 
surface of- the sea seems to bear a direct ratio to their size. Under 
ordinary circumstances, the Right Whale will generally remain 
no longer than half an hour without rising again to breathe ; the 
cubs are, however, more stul~born, and will often remain more 
than three-quarters of an hour. Whalers and Eskimo have many 
stories of Whales lying torpid at the bottom of ehallow inlets and 
bays for several days at :L time ; .though I ham lienrd these tales 
repeated by most credible men, yet I am inclined to  hesitate at 
receiving as facts anything so contrary to physiological I n m ,  and 
SO incapable of receiving any explanation of a reasonable nature." 
I have frequently known Whales dive and not come UP for hours ; 
but, unfortunately for the acceptance of these wonderful tales of 
subaquatic being, these universally came up deed ! In nearly 
every case it appears that, diving with tremendous impetus under 
thc tortures of' the harpoon, they had struck their heads on tho 
bottom Kith such force as to stun them for the time beiug; and 
before they recovered mere drowned ; the Whale's nose \vag in 
nw-y every instance covered with the mud of the bottom. This 
diving to the bottom is a favourito feat of young Whales ; aud 
accordingly tliesc frisky ii1dividu:tls arc mom difficult to capture 
than the adult ones of a more staid temperament. All species of 
Cetacea secm to pass a considerable portion of their time asleep 
on the surface of the water, and in this position they are of'teii 
struck. The Right Wliale alwa;l-s lteups near thc land-floes of 
ice ; and its migrations north and wesb seem to be due to this 
habit.? 

After man, the chief enemy of thc Whale is Orcu gladiuto7; 
the most savage of all the Cetncea, and the only one which feeds 
upon other animals belonging to the order. Tlie Thresher Shark 
( Cc~s*cJ~u~ihs vuulpcs), the very existcnce of which Rcoresby seeinetl 
to  doubt, but which is now so comparatively well-known to 
naturalists and seamen, is'also an enemy of the Whale. It is 
doubtful, however, whether i t  attacks it in life, 01' only preys ~ p 0 ~ 1  
it after death. The " Advice" (Cnpt. A. Dcuchars) once toolr a 
dead Whale alongside which this Shark w m  attacking in dozens, 
the belly being perfectly riddled by them.$ 

- ___. _ _  __ 
* Vide also Dewhurst, I. c. p. 36. 
t Capt. Wells, iu the Dundee whaling steanier " Arch,"  is rcportcd to 

have run, in the eummer of 1867, up into Smith's Sound in search of 1~11aies. 
110 found open wuter and no Whalcs--a ease of cause and cffcct (Shelst,,-d 
Osborn, Proc. Roy. Geogr. SOC., vol. xii., p. 103, Fcb. 10th 1868). 

X The sailors have a notion that the Shark does not bite ont the pieccq, i,t,t 
cuts them by means of its curved dorsal fin, and seizes them as they drop into 
the matcr. This belief is widcly and firmly rcceivcd. 
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The Greenland Shark (Scpnznus [Lc~rnargus] lorealis, Fl.), 
though it gorges itself with the dead Whale, does not appear to 
trouble it during life. Martens’ most circumstantial account of the 
fight between the Whale and Swordfish seems to have originated in 
a misconception, this name being applied by seamen not only to the 
Scombroid fish (Xiphias), but also to the Orca, which, as is well 
known, fights furiously with the Right Whale. The Whale must 
attain a great age, nor does it seem to be troubled vith many 
diseases. Whales which are found floating dead arc almost 
always found to have been wounded. They are often killed with 
harpoon-blades imbedded deep in the blubber; and some of the 
inarlrs on them ham been proved to be the remains of fights of 
a very ancient date in which the Whale has come off victor. 

(6) Geogvaphical distribution aiid migrations. - The geo- 
graphical distribution and migration of the Whale on the coast of 
Danish Greenland has been fully discussed by Eschricht and 
Reinhardt,” and in the Spitzbergen sea by Scoresby ;t so that I 
confine what few remarks I have to make on this subject to its 
range dong the northern shores of Greenland and the western 
shores of Davis Strait and Baffin’s Bay, where the ivhders chase 
it. They appear on the coast of Danish Greenland early in May, 
but are not nearly so plentiful as formerly, when the Davis-Strait 
whaler generally pursued his business on this portion of the 
coast ; but they are now so few that they have gencsally gone 
north before the arrival of those ships which have first proceeded 
to the Spitzbergen sealing. It is rarely found on the Greenland 
coust south of 65’, or north of 73’ ; indeed I have only heard of 
one instance in which i t  has been men as far north a& the Duck 
Islands near the entrance of Melville Bay, and even for a consider- 
able &stance south of that it can oiily be loolred upon as nn occa- 
sional straggler. However, after crossing to the mestern shores 
of Davis Strait, it occasionally wanders as far north us the upper 
renclm of Baffin’s Bay. The great body, however, leavo the 
coast of Greeulnnd in Jim, crossing by the ‘‘ middle ice,” in the 
latitude of Svarto Hulc (Black Hook), in about lat. ’71’ 30’ N. 
The whaler presses with all speed north through Melville Bay to 
the upper waters of Baffin’s Bay, and across to the vicinity o f  
Lancaster sound. I f  tliare is lancl-ice in Buftin’s Bay at the time 
they arrive (about the end of July), there xc generally some 
Whales up that Sound aiid Bnrrow’s I d c t  ; but they accumulntc 
in  greatest numbers in the iieighbourhpod of Pond’s Bay, and 
even up Eclipse Sbund, the continuation of the so-called Pond’s 
Bay, which is in reality an extensive uiiexplored sound opening 
away into the intricacics of the Arctic archipehgo. The Whales 
continue ‘‘ running ” here until the end of Jt111e, and remain until 
abont the cnd of August or beginning of September. The 
whalers think that if they can reach Pond’s Bay by the beginniug 

__ - 
* IZ~Y SOC. %,rclll. cct. 
f’ “ Arctic Regions,” ‘‘ Voyage to Greedand,” and Memoirs of tho Wcr- 

nerian Society of Edinburgh” (1811)’ vol. i. p. 678. 
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of August t h y  are snre of n “full ” ship. The Whales nom 
comrnence going soiitli, and tlic whalers continue to pursue 
them on their austral niigration, halting for that purpose in 
Home Bay, Scott’s Inlet, Clyde Ever ,  &c. As the season gets 
more tempestuous and tlie nights dark, most of them towards t,ho 
end of Septeniber, to avoid the icebergs dashing about in this 
region at that time of the year, anchor in a snug cove, or cu1 de 
sac, lying off an extensive unexplored sound, not laid down on 
any map, in the vicinity of Cape Hooper ; others go into a place 
known by the euphonious name of “ Hangman’s Cove ;”* whilst 
otliers go south to IhzisoaK (Hogarth’s Soulid of Penny), 
Northumberland Inlet, or other places in the vicinity of Cumber- 
land Sound and the Meta Incognita of Frobislier,-localities inti- 
mately known to many of these hardy seamcii, but by namc only 
to geographers. Whilst the good slJip lies secure in these uii- 
surveyed and unauthorised limbours (each master mariner accortl- 
ing to his predilection), the boats go outside to watch for Whales. 
If  they succeed in capturing one, frequently, if possible, tlic 
vessel goes out and assists in securing it. Tlioiigli thay arc s i p  
posed to return to the ship every night, yet at, this tiiiic tlic mcii 
arc often subjected to great hardship and dtingcr. 
as the “ autuinii ” or “ fall fishing,” aid this method of pnrsuing 
it as ‘6 rock-nosing.” 

M. Gu&in, the surgeon of a whalcr, has described? what d e  
considcrs a marked variety of tlie Right Wlialo under tlic namc 
of tlle ‘6 Rock-nosed Whale.” Tl ie  characters which hc gives 
(such ns the head being considerably more tIi:un one-third t h  size 
of tlie animal, 01‘ 115 1 G  to 51) m r y  iii almost every iiidividunI. 
The size of the head, for inst:rncc~, ilifFe‘ers a little in almost all 
indiviclmld ; and  Scorcsby mcrcIy gavc one-third tlie sizc of the 
Body as the average, not xis tlie unvarying proportion. T\’lialcs of 
different ages kcep n good dcal togetlicr ; hence young W l i a h  
frequent thc bays; the old O B ~ Y  roam il l  tlie vicinity of tlic 
‘‘ middle ice ” of Davis Strait, and afterwards come into the bays ; 
and those killed early in tlic year a t  Pond’s Bay are chiefly youiig 
nnirnals. ITTence the whaler iises the t e r m  “ micldlc-iccrs,” “ roclc- 
nosers,” and “ Pond’s-Bay fish,” to designate not a scpnrnte specics 
or even variety, but to osprcss n grogyhica l  fact and a zoological 
habit. According to the s b t e  of their cargo, the industry of tlic 
mptaia, or the titatc of the weatlier, the wlialera leave for lioiiic 
from %lie 1st to the 20th of .October, but rarely dcIny i,Ileii* 
departure beyond the latter date. 

Where the Whale goes to ill the winter is still unkno~rn. I t  is 
said that it leaves Davis Strait about the niontli of‘ November, and 
produces young in the St. Liwrciice Iiivci~, between Quebec nntl 
Camaroa, returning again in the sprilig to  Davis Strait. At  all 
events, carly in tho year tliey irre found on tlic coast of Labrador, 
where the English whalers occasionally attack th in  ; but tho 

This is known. 

* Prom an Eskimo being found here hung hy nn a l h u h  over a cliff. t Edinb. New. Phil. Journ., 1846, p. 2C7. 
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ships arrive generally too late, and the weather at  that season is 
too tempestuous to render the ( 6  South - west Fishing ” very 
attractive. Later in the year the ships enter Cumberland Sound 
in great numbers ; and many of them (especially American and 
Peterhead vessels) now make a regular practice of wintering there 
in order to attack the Whales in early spring. It is said that 
early in September they enter Cumberhnd (Hogarth’s) Sound in 
great nunibers and remain until it is completely frozen up, which, 
according to Eskimo account, is not until tlie montii of January. 
I t  is also afErmed by the natives that when they undertake long 
journeys over the ice in spring, when hunting for young Seals, 
they see Whales in great numbers at the edge of the ice-floe. 
Tlley enter the Sound again in the spring and remain until the 
bent of. summer has entirely melted off the land-floes in these 
comparatively southern latitudes. It thus appears that they winter 
(and produce their young) all along the broken water off the 
coast of the southern portions of Davis Strait, Hudson’g Strait, 
and Labrador. The ice remaining longer on the western thqt on 
tho eastern shore of Davis Strait, and thus impeding their northern 
progress, they CI’OSS to the Greenland coast ; but, as at that season 
there is little land-ice south of 65’, they are rarely found south of 
that latitude. They then remab here until the land-floos have 
broken up, when they cross to the western shores of the Strait, 
where we find them in July. I am strongly of belief that the 
Whales of the Spitzbergen sea never, as a body, visit navis Strait, 
but winter somewhere in the open water at  tho southern edge of 
the northern ice-fields. The Whales are being gradually driven 
further north, and are now rarely found, even by their traces,* so 
far south a8 tlie Island of Jan Mayen (71‘ N. lat.), round which 
they were so numerous in  the palmy dajs of the Dutch whaling 
trade. I am not quite sure, after all that has been said on this 
subject, that the Whdc is getting extinct, and nu boginning to 
entertain convictions that its supposed scarcity in recent times i R  
a great deal owing to its escaping to remote, less known, and less 
visited locnJities. It is said to be coming back again ,to the const 
of Greenland, nom that the hot pursuit of it has slackened in that 
portion of Davis Strait. The varying snccess of the trade is 
owing not so much to the want of Whales ns to the ill luck of the 
vessels in coming across their haunts. Every nom and again 
cargoes equal to anything that was obtained in the best days of 
the trade are obtained. Fourteen years ago I came home to 
England ‘‘ shipmates ’’ (as the phrase goes) with no less then 
thirty Bight Whales, in addition to a miscellaneous menagerie of 
Arctic animals dead and alive, and a motley human crew-a 
company so outd that I question if ever naturalist, or even whaler, 
sailed with the like before. 
c 

* The recent visit of Whales to a particular locality can frequently be 
known by a peculiar oiliness floating on the water, and (the whalers say, 
though I confess I never sensible of it) an unmistakeable odour chmc- 
teristic of this Cetacem. 

F ~6122,  
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(e) Economic value. - After the very excellent account of 
Scoresby, it would be mere pleonasm on my part to say one word 
regarding the commercial importance of the Whale. The intro- 
duction of steam, the almost universal use of the gun-harpoon, and 
the discoveries of Ross and Parry on the western shores of Davis 
Strait have greatly altered the nature of the u Strait fishery ’) 
since Scoresby’s time. For this reason I have given the outline 
of a whaler’s summer cruise, more especially as it illustrates, 
according to my observation, the range and migrations of the 
Right Whale.” 

* (g) Fam’eties ofBalsna mysticetus.-The whalers do not recog- 
nize any varieties of the Right Whale by specific names, nor 
do I of my own knowledge know of any entitled to that rank,* 
Professors Eschricht and Reinhardtt consider that there is a second 
species of Right Whale found in the Greenland and northern seas; 
the Nordcaper ” (Balana nwdcapm, Bonnat,; Ballena islandicaj 
BidsE., ac.), the (‘ Sletbag ” of the Icelanders, and that the following 
facts have been ascertained regarding it :-lst, that it is much, 
more active than the Greenland Whale, much quicker and more 
violent in its movements, and accordingly both more di5cult and 
dangerous to capture ; Znd, that it is smaller (it being, however, 
;&possible to give an exact statement of its length) and has much 
less blubber; 3 4  that its head is shorter, and that its whalebone is 
comparatively small and scarcely more then half the length of that of 
the B. mysticetus; 4th, that it is regulhrly infeRfed with a Cirriped 
bblonging‘ to‘ the genus Coronda; andl (5th) that it belongs to 
the Temperate North Atlantic as exclusively as the B. mysticetas 
belongs to the icy sea, SO that it must be considered exceptional 
when either of them strays into the range of the other. Moreover 
they consider that in its native seas it is to be found further 
towards the south in the winter (viz. in the Bay of Biscay, and 
near the coast of North America down to Cape Cod), while in the 
summer it roves about in the sea around Iceland and between thig 
bland ana the most northerly part of Norway. Dr. Eschricht 
considers that this was the Whale captured by the Basque 
whalers in the seventeenth century ; hence he has called it Balenu 
Mscayensis. A considerable portion of this description corre- 
sponds with what I have said regarding the Spitzbergen, Whales 
as a race. I have heard that “barnaclesy’ have been got on ig of age in the Whale; 3 ight Whales now and 
then stranded on the European coasts are to be referred, What the 
‘6 Scrag Whale ” of Dudley$ (Bakena gibbosa, Erxl.) is I ca 

but these were looked. upon 8s 
ow a question to what epecies the 

* For an elaborate analysis of the German Arctic whalefishery see Linde- 
mann in the Appendix to Petermann’s (‘ Geobph.  Mittheil.”, 1867 ; and 
for that by the Dundee fleet see Yeatman, Rep. Brit. ABSOC., 1867. I haye 
given a fuller outline of R Ba5’s Bay Whaler‘s Cruise in “ Ocean Highwup,” 
1871. A still better acoount will be found in Capt. A. E. Markham’s 
f‘. Whaling Cruise,” 1872. 

L O C .  Cit. 
Phil. Trans. vol. xxxiii,, p. 259, 
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h @ n e .  It is not now known to the whalers ; and as neither of the 
species referred to have as yet been found in Davie Strait or 
B a W s  Bay,” .they do not come within ths limits whicli I .have 
assigned to myself. 

2. ’ LuS ANTIQUORUX, Gray. 
Balrenoptera musculus, Flem. Brit. An. p. 30. 
Rorqualus musculus, F. Cuv. Cktacks, p. 334. 
Balms physalus, Fab. Fauna. Grcenl. p. 35. 
Popular namee.-Big Fi’nne~; Razorback, (English whalers) 

Sillhval (Swedish) ; ,Sildror7 Biiren *(Norse) ; Sildreki ( 
Tunnolik, Tekkirsok (Greenlandere). 

This species, in common with most of the family Bal& 
does not go far north as a rule, but keeps about the 
of Rifkol, Holsteensborg, and other localities in South Green1and.t 
They feed upon Cod and other fish, which they devour in immense 
quantities. Desmoulinst mentions 6 q O  being taken out of the 
stomach of one ; I know an ’instance 4n which 800 were found. 
They often, in common with Baltznoptera Sibbaldii and B. roskata, 
wander into the European seas in pursuit of Cod and Herrings, 
and are quite abundant in the vicinity of Rockal. A few yeare 
ago much excitement was got up about the number of ‘( Whales ” 
found in that locality, and companies were started to kill them, 
supposing them to be the Right Whale of commerce. As might 
have been expected, they proved only to be Finners,” which 

antities of Cod which are found there. 
almost worthless bp the whal 
quantity of oil which it yields 

never attacked unless by m 
through ignorance. I remember seeing one floating dead in Davie 
Strait, $0 which tho men roved, taking it for a Right Whale; 
but on discovering their mistake they immediately abandoned it, 
They had not been the first ; for on its sides were cut the names 
of several vessels which had paid it a visit‘and did not consider- 

Tho blubber 
Its ‘‘ bIowing ” 

can be distinguished at a distance, by being whiter and lower than 
that of BalcEna mysticetus. 

3. BALEITOPTERA SIBBALDII, Gray. 
Xbbaldius borealis, Gr 
Popular names.-This is 

the same names are applied It  

‘ * Cranz’s description of the ‘K&teltfisch, or KnobbeJisoh (Greenland, 
vol. i. p. 146), is not derived from his own knowledge, but, like most of his 
descriptions, is copied from previous authors. 

am aware that this statement 1s somewhat at variance with Dr. 
ESCGCht’s, as contained in his paper on the ‘ I  Geographical Distribution of 
Some of the Northern Whales” (Forh. Skand. Naturf. Hjob., 1847, p. 103) ; 
nevertheless I think that it will be found to be substantially correct. 
‘ 5. Hamilton on Whales (Jardine’s Naturalist’s Library). 

F 2  

11 the carriage and fire to try out the Oil. 
and cartilaginous, not unlike soft glue. 

Senls and Whales, p. 1’7 
arly confounded with the 1 
by the whalers and Eskimo. 

< .  

t 
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is probably also the Kepokumak of the Greenlanders, and the. 
Steypireythr of the Icelanders.” 

It visits the coast of Greenland only in the summer months, 
from March to November ; and its range may be given as the same 
a8 the last. Like the former, it is rarely killed by the natives. 

4. BALBNOPTERA ROSTRATA, 0. Fab. 
Yopular names.-Little Finnw, Pihe Whale (English whalers 

and authors) ; Waagehval (Norse) ; Tikugulik (Greenlanders) ; 
Tschikugbuch (Kamschatkdales) ; Seigaal or Seivul (Finns). 

This Whale only comes in the summer months to Davis Strait 
and Baffids Bay, or very seldom during the winter to the southern 
portion of Greenland. It is not killed by the nativas; and its 
range is that of its congeners. The natives of the western shores 
of Davis Strait seldom recognize the figure of this and allied 
species of Whales, though the Greenlanders instantly did so.? 

5. MEGAPTERA LONGIMANA, Gray. 
Balanoptera boops, 0. Fab. Faun. Grceul. p. 36 (non Linn.?). 
Popular names.-Hunzpback (English whalers) ; Rorqual, Stor 

Riirhval (Norse) ; Puckelhval (Swedes) ; Xeporkah (Green- 
landers and Danes in Greenland). 

This Whde is only found on the Greenland coast in the summer 
months. For many years it has been regularly caught at the 
Settlement of Frederikshaab, in South Greenland. I n  North 
Greenland it is not much troubled. Whilst dredging in the har- 
bour of Egedesminde one snowy J u n e  day, I saw a luge KeporkaR 
swim into the bay; but though there were plenty of boats at  the 
Settlement, and the natives were Tery short of food, yet they stood 
on the shore staring at  it  without attempting to kill it. Tile 
natives of this Settlement are no doubt the poorest hunters and 
fishers in all North Greenland (if we except G o d h n ,  the next 
most civilized place) ; but there were at that time nt the SettIe- 
ment natives from outlying places. Capt. John Walker, in the 

Jane ” of Bo’ness, one yenr in default of better game, killed 
fi€teen Humpbacks in Disco Bay. He got blubber from them 
sufficient, according to ordinary ctilculntion, to yield seventy tuns 
of oil ; but on coming homo it only yielded eighteen. The ‘‘ bone” 
is short and of little value. Though one of the most common 
Whales on the Greenland coast, yet, on this account and being 
difficult to capture, it is rarely troubled. 

6. CATODON ICIACROCEPEALUS, hC6p. 
Physeter macrocephalus, Linn. Syst. N .  i. p. 107 ; 0. Fab. 

Fauna Grcenl. 1). 41. 
- 

* Plower, Proc. Zool. SOC., 1804 ; Turner, Trans. h y .  8 0 ~ .  Edin., vol. 
p v i ,  

f Tn a Greenland skeleton at Copenhagen, the lateral processes of the fifth 
and sixth cervical vertebra are united, which .is not the case with one from. 
Norway. We cannot be too cautious in sepnratlnp species on such dhtinctiops. 
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Popular names.-Sperm- Whale (English) ; Kegutidih or Kigtcte- 
Jirhsoak (Greenlanders). I t  is probably also the Potrisch (Norse), 
and Tweld-Hval (Icelandic). 

n o u g h  currently reported in all compilations as one of the 
most common animals of the Arctic sew., and eppecially of Davis 
Strait and Baffin’s Bay, it can only be ranked as a very rare, and 
possibly accidental, straggler. Whatever it was formerly, it is 
no? only known to Davis Strait whalers by name ; many will even 
ridlcule the notion of its being an inhabitgnt of those seas. I 
found vei’y few Eskimo who knew it even by traditioii; and 1 
could only hear of one recent instance of its being killed on the 
coast of Greenland, viz. near Proven (72’ N. lat.) in 1857. Ac- 
cording to Fabricius, however, it is generally found in the mor0 
southern p ~ r t s  of Davis Strait. 

7. DELPBINUS EUPHROSYNE, Gray. 
Debhinus holbmllii, Eschricht, Skand. Naturf. Miide i Kjoben- 

This species is only known as a member of the Greenland fauna 
I t  is apparently unknown 

ham, 1847, p. 611. 

by a skeleton from South Greenland. 
t o  the natives, for they have no popular names for it. 

8. LAGENORHYNCHUS ALBIROSTRIS, Gray. 
Delphinus ibsenii, Eschricht, Unders. over Hvald. 5fe Afh. i 

This is only known as a Cetacean of Davis Strait by a skeleton 
It is found also in 

Vid. Selsk. Nat. Math.Afh. rii. 297. 

from Greenland in tho Copenhagen Xuseum. 
the Faroe Islands, and in various portions of the North Sea. 

9. LAGENOILIIYNCHUS LEUCOPLEURUS (Rasch), Gray. 
Dr. Gray“ has referred a skeleton from Greenland in MS. 

Brandt’s collection to this species, and on his authority solely I 
claim it as LI member of the Greenland fauna. We possess no 
particulars of its history as an Arctic mimul. The Norwegians 
know it as the Qwitshjmving. 

10. ORCA GLADIATOR (Bonn.), Sund. 
Belpiiinus orca (L.) ; 0. Fab. Fauna GrGnl. p. 46 ; Reinhwdt, 

Naturh. Tillocg til Rink’s geog. og stat. Bresltrev. nf Gronl. p. 12. 
Physeter microps, Fab. F. G. no. 27. 
Populai* names.- Grantpus, Killer, Swordjsh (English sea- 

men) ; Spackhuggaw, SvapdJis, (Swedes) ; Stouruagn, Stauv- 
hydng (Morse) ; A d l u i h  or Ardluh 9 ,  Ardlu?*ksoah 3, (Green- 
landers). I n  all probability the ‘‘ PernaR,” or Parnah (Physeter 
catodon, 0. Fab.), is a h  to I)e referred to Orca gladiator. Hr. 
Fleischer assurred me that it was an Oma, but only known to him 
by name. Curiously enough, the Kamschatdales and Aleutian8 

* zool. Erebus and Terror, p. 34, t. 3 ;  Cat. SedS and Whalos (1666)’ 
p. 273. 
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have very similar names (Agluch, fide Pallas, Zool. Rosso-Asiat. 
p. 306 ; and Aguluck, fide Chamisso, Nov. Act. Acad. Nat. Cur. 
vol. xii. p. 262) for animals closely allied to, if not identical with, 
this species. , 

The AAluk  is only seen in the summer time along the whole 
coast of Greenland. Wherever the White Whale, the Right 
Wbale, or the Seals are found, there is also their ruthless enemy 
the Hiller. The White Whale and Seals often run ashore in 
ternor of this Cetacean ; and I have seen Seals spring out of the 
water when pursued by it. The whalers hate to Bee it, for ils 
arrival is the signal for every Whale to leave that portion of the 
sea. It is said that it mill not go among ice, and that the Right 
Whale, when attacked by it, keeps among ice to escape Its perse- 
cution. Occasionally the ends of the lamina: of whalebone are 
found bitten off, apparently by the Killer ; and probably this is 
the origin of the story that it preys on the tongue of the whale. 

-Limb* very happily styles it <‘ Balsenarum phocarumque tyramust 
“ quas turmntim aggreditur.” Though subsisting chiefly o n . k g e  

ill not hesitate to attack the largest Whalebone 
are able to swallow whole large Porpoises and seals. 

Dr. Eschricht took out of the stomach of ,one thirteen Porpoises 
and fourteen ‘Seals, the vorwious animal having been choked by 
the skin of a fifteenth. It has been known to ewallow,four Seals 
,at least immediately one afte 
days as many as twenty-sev 
which they attacked a whi 
Islaha, probably mistaking it for a Beluga! Holboll once wit- 
nessed a herd of White Wlinlefi, driven into tl bay near Godhavn, 
literally torn to pieces by these voracious sea-wolves. 

11. PHOCBNA COMUUNI8, Brookes. 
J’opular names.-Purpess, Sea-pig (English seamen) ; , Mar- 

suin,$ Hemin hogs, Pelloch, Bucker, Pu&-dunter, Neesock§ 

Nisa and, more rarely, Piglertok (Greenlandem). 
(fishermen of G orthern Islandsand coasts of Scotland) ; Nesa or 

The Porpoise arrives in the spring in Davis Strait, and stops 

t Gunnerus (Trondh. Selsk.’Skriv. iv. p. 99) styles it Kobbeherre-Lord 

$ Nilsson, Skand. Pauna (Diiggdjuren), p. 607. 
of the seals. 

oured forth from Scandinavia on their,pre 
eavened not only the habits but the ldhguage 
e Swedish word for the Porpoise, bence ?hhg 
Shetland word. N&e, (meaning sprite or 

fpin). i s  the Norse term for it, hence we have Nisa in Greenland and 
,.emoch in Shetland (the och being used there, as in many other words, as 
a diminutive). Porpoise is only a corruption of the French porc Poisson, 
whicfrwe have almost literally translated into SPa-piq. So is the German 
Meerschwein identical in origin with the Norse Marsouin, also meaning ‘‘ Sea-pig.” 
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lat. 67" to lat. 6 9 O  N. They are now and then paught off the 
coast during this period. Through the kindness of 3%. 
Colonibestper of Egedesrninde, *we W a k e d  the skele 
Nisa, which had been procured in this vicinity some years ago by 
hispredecessor Hr. Zimmer ; but I could see DO difference in it, so 
far as it could be examined in .the roughly prepared state, from 
the olle usually found on the British coast. That the PhoccenQ 
tuberculifera, Gray,* is different from the ordinary Porpoise, I am 
inclined to doubt. I have examined several Porpoises caught on 
the British coa& and have invariably found these tubercles on the 
anterior edge of the dorsal fin more or less developed. Indepen- 
dently of this, it is questionable whether such variable .characters 
(and we know that there are many such characters in Cetwea 
which give no specific distinction) warrant the separation of 
Phoaena tubermZ$era from P. communis. The flesh of the 
Porpoise is far from co 
relished by sailors.7 

Novhere in the Ar 
gay, at least, vast numbers were taken in the' River .St. 
near Petite Revihre, from the end of September to the beginnfng 
of November, when they were in quest of eels. Pen 

. BELUGA OATODON (L.), Grpy. 

B. declivis, Cope, op: 'cit 
Popular names.-mitte 

Hvid$sR (whita fish) Scan 
in Greedand) ; KeZeZ i uak (Greenlanders and Eskimo generally). 

h it from the Narwhal, it  is called also &&l&&L 
simply Kakortak. The young is known as Ui 

. I  

eyond all compaTison, so far as its importance to .the 
Greenlanders and Esliinio is concerned, the Whale of Greenlmd. 
Like the Narwhal it  is indigenous, but is only seen on the coast 
of Danish Greenland during the winter months, leaving the 
coast south of 7Zo N. lat, in June, and roaming about at  the head 
of Baffin'8 Bay and the western shoree of Davis $trait during 
the summer. In October it is seen to go west, not south, but in 
?.nter tau. be seen, in company with the Narwhal, at  the broken 

. I  ,.. 

quent entries of moneys paid for 
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places in the ice. Its range may be said to be the same as the 
Narwhal’s, and during the summer months corresponds with that 
of the Right WliaIe, of which i t  is looked upon as the precursor. 
It wanders, however, further south than the Narwhal, being 
found as a regular denizen as far south as 63’ N. hi., though on 
the opposite coast it reaches mucb further south, being quite 
common in the St. Lawrence Eiver. The Greenlanders during 
the summer kill great numbem of tliem, and preserve their oil, 
and dry their flcsh for winter use. Of this animal and the Nm- 
whal, about 500 are yearly caught; but the majority of this num- 
ber consists of the White Whale. I t  feeds on Crustacea, Fish, 
and Cephnlopodn; but in the stomach is generally found some 
mnd. The Greenlanders often jocularly remark, in reference t o  
this, that the KeZeZZuak takes in ballast. Great numbers-are 
caught by means of nets a t  tho entrance of fjords and inlets, or 
in the sounds between islands. The young are darker-coloured 
tban the adult, and can at once be distinguished among the herds 
of tho ordinary waxy white colour, It is said to be rarely seen 
far, from land. The males and females are together in the drove, 
and not separate, as has been stated. Their blast is not unmusi- 
cnl; and when under the water they emit a peculiar whistling 
sound which might be mistaken for the whistle of a bird, and on 
this account the seamen often call them sea-canaries ! It is rarely 
that tlie whalers kill a White Whale, their swiftness and activity 
giving them more troublo than the oil is worth.” They are some- 
times &SO called “sea-pigs,” from their resemblance t o  that 
animal when tumblhg abott in. the mater. 

13. MONODON? ILIONOCEROS, Linn. 
(a) Popular names. - Narwha2, Unicorn, Unie (English 

whalers) ; Nad.va2 (Scandinavians) ; Tugalik, Kelelluah-Ker- 
Rehtok, or Kernehtuh ( Greenlanders) ; Kele.@uak-tuak (Eskimo u t  
Pond’s Bay). The word Narwhal is derived from the Gothic, and 
means the ‘‘ beaked whale,” the prefix Bar signifying beak or s~~out .  

(p) Desoiptiue remurhs.-The female Narwhal is more spotted 
than the malo. The young is again much darker; and I have 
seen individuals which were almost white, like the one Anderson 
describes as having come ashore at the moutli of the Elbe. In  a 
female killed in Pond’s Bay, in AuguEt 1867, tho stomaoh was 
corrugated in complicated folds, as were also the small intestises. 
It contained Crustacertns, bones of Fish, and an immense qnantity 
of the honiy mnndiblos of some species of Cephalopod (probal,ly 
Sepia loligo) firmly packed one within the other. In  its stomach 
was a long Lumbricus-like worm j and the cavities behind the 
palate were filled with fioth and an innumerable number of little 
moms, such as Scoresby describes in his account of the animal. 

‘ * One of the whalexi, z few summers ago, killed several hundreds, but this 

j Lamnrck subsequently usurped this name for 8 genus Of Pectinobranchiate 
is an almost isolnted cnse. 

Mollusca. 
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In some animals which I examined the bone was quite eaten 
away by them, and that portion of the lining membrane which 
remained was red or inflamed. There is a curious anastomosis of 
reticulating venous blood-vessels inside the lining membrane of 
the thorax and abdomen and around the spinal cord, which has 
doubtless a relation to its amphibious life. The blow-holes are 
placed directly on the top of the head, large, semilunar, opening 
on either side into two sacs lined with a dark mucous rncmbrane ; 
these Openings, again, leading t o  the bronchia: and the lungs. The 
blow-hole has but one opening externally, but about an inch 
clown is divlded into two by a cartilaginous septum, continuous a 
little further down with the bony partition seen,in the skull. The 
rima glottidis is exactly described by the late Prof. Fleming, in 
the “Wernerian Trans.” (vo~. i. p. 146). The female (except 
in very exceptional cases) has no “ horns ”; but inside the inter- 
maxillary bone are two undeveloped tusks, each about 10 inches 
long, rough, and with no inclination to a spiral. On the other 
hand, the undeveloped tusk (the right) in the male is smooth 
and tapering, and 6‘ wrinkled ” longitudinally. Double-tuskea 
ones are not uncommon; I have seen them swimming about 
among the herd, and several such skulls have been preserved. 
Among others, there is a specimen presented by Capt. Graville, in 
tho Trinity House, Hull,* another in the University Museum, 
Cambridge ; and, according to Mr. Clarke, nine others in Conti- 
nental museums. Of course there is no whalebone in its jaw ; 
but it is interesting to notice the laws of lioniology of  structure 
(as I think) kept up. On tho sides of each gum are transversd 
markings, either corresponding to the alveoli of the teeth or ta 
the position of the lamina? of the whalebone in the BaZenide. 
The under jaws are very light and quite hollow posteriorly for 
half their length, as in most species of Cetacea ; this cavity is filled! 
with a very fine blubber. The tongue is regularly concentrically 
grooved and attaclicd its whole length, so as scarcely to be recog- 
nized as i t  lies flat on the base of the mouth; the roof of the 
mouth is correspondingly marked. The lungs are each about 
foot long ; the Ridney 9 inches long and about 4& inches broa 
the lacteals mere very distinct and distended; the large intestine 
at broadest about 4 inches in diameter, a t  thinnest about l a  inch, 
and about 60 feet in length. 

The pectoral $pz is not notched below (as would seeiii from the 
Plate in Ramilton’s book on Whales), but smootli and entire ; 
cu!Ted below, the greatest curve pointing posteriorly, but with the 
thickest part of the fin anteriorly. The aniinul was greyish or 
velW-bla@k, with white spots, sometimes roundish, but nlore fke- 
quently irregular blotches of no certain outline running into One 
anothel*- There were no spots on the tail or fin ; waxy.-looking 

ks shaded off on each side of the indentation of the tall, which 
bite at the line of indentation. The ridge along its back 

cOzresPmding to the dorsal fin is of a uniform height Of 1 inch 

One of the tusks is 3 ft. long, and the other 4 &. 

* 
*’ 



throughout, irregularly notched on the top, like th@,,embraBuyeD 
of a castle-wall, and is formed of blubber covered fith-the colrrmpn 
integument of the body, of which it is merely a raised %fo 

( y )  Hdits, &-The Narwhal is gregarious, generally 
in great herds. I have seen a herd 6f many thousands travellang 
north on their summer migrations, tusk to tusk and tail to tail, 
like a regiment of cavalry, so regularly did they seem to rise and 
sink into the water in their undulatory movements in swimmirg. 
It is very active and will often dive with the rapidity of the 
3.mysticetu.~; taking out 80 or 40 fathoms of line. These (‘ schools” 
are n o t  all of one sex, as stated by Scoresby, but males and 
females mixed. 
produce at  about the same time as the Right Whale. 
only one young one is produced, but cases in which a fe 
tained or produced two are known. The use of the tusk ha8 
long been ;a*matter of dispute ; it has been supposed to use i t  ta 
stir’up its food from the bottom ; but in such a case the fe 
would be sadly at  a loss. They seem to fight with them 
it is rarely that an unbroken one is got, and occasionally one 
may be found with the point of another jammed into the broken 
place where the tusk is young enough to be hollow or is broken 
new enough to the skull. Fabricius thought that it wm to keep 
the holes openin the ice during the winter; an 
occurrence seems to support this view. 
Greenlander was travelling dong the i 
Ghvistianshaabj. and, diacovded one of these open spaces jn the 
ice, which, even in the most severe winters, remain open. In 
this hole hundreds of Narwhals and White Whales were protruding 
their heads to breathe, no other place presenting itself for miles 
ar&ulid. It was described to me as akin to an ‘( Arctic Black Bole 
66 of Calcutta,” in the eagerness of the animals to keep rtt the plaae. 
Hundreds of Eskimo and Danes resorted thither with their dogs 
and sledges, and while one shot the animal, another harpooned 
it‘ to- prevent its being pushed aside by the anxious crowd bf 
Breathers. Dozens of both Narwhals and White Whales were 
killed, but many were lost before they were got home, the ice 
breaking up soon after: In the ensuing summer the natives found 
many wmhed up in the bay@ and inlets around. Fabricus describes 
a similar scene. Neither the Narwhd nor the White Whale are 
t ihid* animals, but will approkch cloap to, and gambol for hours 
in &e immediate vicinity of tEe ship. 

(8) Geographical distribution.-The range and migration of 
the Narwhal is much the same as that of the White Whale. It is 
only found on the coast of Dnnish Greenland during the spring 
and winter, migrating northward nud westward in the swm0r. 

seen south of 65’ N. lat. 
omic valuc.--In early times the tusk of the Narwhal 

WRS highly valued as a medicine; and Master Pomet, in his 
6‘ Compleat Historie of Drugges,” gives special directions regarding 
the gelection of them. The smpings were esteemed itlexo- 
pharmic, and used of old in malignnnt fever8, and against the bite 

It couples in nn upright position ; and 

t . ,  



of serpents. Cups made of it bere bdiaved to possess .the’pow& 
of detecting and neutrdizing any poison contained in them. 
From this 6‘ horn ” also was distilled a strong “ --vokctile.’? 
To this day the Chinese esteem them for their medicind pfo- 
perties. In  old1 times it was imposed upon the world as the 
horn of the ‘‘unicim,” and sold at a very high price. The 
heirs’ of the Chancellor to Christian Frisiug of Denmark valued 
one at 8,0#imperi&, (Mi$. Reg, Hafrtice.) In  1861 the price 
of Narwhal’s ivory dw 1s. 6d. per lb., but of late years it has 
risen prodi@ously in vaIug owing to the repair of the Chinese 
palaces, but is again f a n g .  In ih0 Palace of Rosenborg is a 
throne of the k inp  of Denmark mnnufactured of this ivory ; and 
Capt, Scoresby (the father of the Docfior) bhacf n bedstead m@e of 
it. The oil is highly esteemed, A d  the Aesh is very palatable.* 
n e  skin of the Narwhal boiled to a jelly is looked upon, and 
justly so, as one of the prime dainties of a Greenlander. The 
hospitable Danish ladies reddmnt 3n that country drpays.. m i k e  
a point of presenting a dish of mattak to their foreign‘ visitors; 
who soon begin to like it. See also Pennant, Supplement to Arctic 
2001. p. loo. 

p. 21. 

14. GLOBIOQEPBALUS SVINEVAL (LwLCBp.), Gray. 
Delphinus melas, Trdll, Nicholson’s Journal, vol. x 

MS. and Scoresby’s Arctic 

l&r&,# 0, Fnpt. bB’aun, Grrbsb’l. p. 49. no. 31. 
. Mus. d x .  t. 1. fig* 2. 

es.-Bottle-nose, Caaing Waale (fi 
seamen) ; Grihdaquealu*. (Rnroe Islands) ; (%-in 
and Danish) ; Nesemak or &isap.penk (Greed 
Botde-nose is applied by sailors to several species 
fact any Whale which is not a ‘‘ Right Whale,” 
macity ” (spermaceti), (‘ purpess,” ‘‘ unicorn ’’ 
““White Whale” is with them iocluded ynder the 
“Bottle%ose.” The common ana most character 
th’(J Wh& is that used in th 
driving Whale-& term trans1 

There fieems little doubt that this is the Delpfiinus tursio of 
Fabricius, M the Eskimo name Nesernak is applied to the pressnt 
&mal, If 80, Fabricius’s name hns $he priority; but, aBit h& 
h e n  Confounded wit11 anothor speckg it is better to keaphc8p“etie’ij 
most barbarous trivid name, Gray and other authors look upon 

indea the learned Wormius warns u5 that it 18 a 
no Comexion with calling, a8 it has Sometitnee been translated, 

even in works %-&en by Scotchmeu. It is derived from the Scotch wora 
mj Ei@r@bg to drive, relsting t o  their ordinary method of capture, via., b$ 
WVhg them a&&, 



92 R. BROWN ON THE CETACEA OF GREENLAND. 

declivis s. sursum ropanda, desinens rostra attenuatiore ; sic 
fronti anatis mollissima: lion absimilis,”), though seemingly con- 
tradictory of the identity of the Globwcephalus svineval and 
DcZphinus tursio of 0. Fabr., must in reality be received for 
no more than it is worth. Cetological critics have received the 
descriptions of Fabricius as if they were infallible, or superior to 
those of any other author who has succeeded him. We know 
that many ,of his descriptions of other animals, which are well 
known, were erroneous, and that few of those regarding which 
there could be no  mistake were altogether free from error ; there- 
fore I cannot see why we should receive the others otherwise 
than 8s approximately correct. Fabricius enjoyed drfing the 
few years he passed in Greenland no better opportunities than 
any other naturalist in that country at the present day. Many 
of the animals which he describes are very rarely killed or seen 
by the natives ; and many of his descriptions bear on the face of 
them the marks of having been derived from the natives’ narration, 
and not from actual specimens. Any one who has examined such 
unwieldy animals as the Cetacea must know how diflicult it is, 
even under the most favourable circumstances, to arrive at anything 
like an accurate idea of the animal the external appearance of 
which we may be desirous of describing. Therefore, as the 
Greenlanders call this animal IV-esemaR, as the description does 
not widely differ from the appearance of tho Caaing Whale, and 
as Montagu’s Delphinus tmncatus, with which i t  has been 
supposed to be synonymous, has never been found in navis Strait, 
while the present species has, we are warranted in concluding, 
with Dr. Reinhardt, that the synonymy given under this species 
is correct. 

This Whale is not a regular visitor of Davis Strait or Baffin’s 
Bay, but is occasionally to be seen in droves in thc summer time 
along the whole coast of Danish Greenland. An excellcnt 
account of this species is given by Turner and M‘Bain, derired 
from the examination of some individuals of a drove which came 
into the Frit.11 of Forth in tho spring of 1867 (Journ. Anat. and 
Phys. 1867, and Proc.‘Roy. Phys. SOC. Edin. 1866-67 iced.)* 

15. HYPEROODON BUTZKOP, Lac+. , .  
Monodon spccrius, 0. Fab. Faun. Grmnl. p. 31. no. 19. 
Chcenocetus rostratus (Mull.), Eschr. Unders6g. over Hvaldyr. 

4de Afh. 1845; Reinhardt, Tillzg til en Bcskrev. af Granland 
(Rink), p. 1 I .  

* For the anatomy of this species, scc Murie, Trans. 2001: SOC. vol. viii., 
p. 235. In the Zoological Society’s “Proceedings” for 1853, p. 105, there 
is a notice of a paper ‘( On the capture of Delphinus orca in South Greenland,’’ 
by M. Rehtiller, in which it is said that the number taken at Westmanshavn 
since 1843 was 2,200, whereas between 1819 and 1843 there mere only 280. 
This additional capture, amounting in the aggregate to tho value of 4,0002. 
sterljng, was described as being duc to the introduction of nets. Now there 
is no such place as $ 4  Westmanshavn” in Greenland, and I question if 2,200 
Orcas have ever been killed in Grecnland Since the beginning of time. 
Apparently the notice refers to the capture of Globiocqdialus in the Paroe 
ISlSndP. 
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Popular names. - Bottle-nose or Bottlie (English whalers) ; 
ATablhval (Scandinavians) ; AndarneJia (Icelanders) ; Bagling 
(Faroe-islanders) ; Anavnak (Greenlanders). 

This is undoubtedly the Monodon spuiius of Fabricius, that 
author having made the not uncommon mistake of describing the 
upper for the lower jaw. As it is a rare animal on the Greenland 
COmt, Fabricius could have been but little acquainted with it. This 
Whale is only seen about the mouth of Davis Strait, swimming 
in threes or fours ; it  is occasionally captured, as one will yield as 
much O i l  as a Narwhal. One ship’s crew some years ago killed 
fifteen, and the oil ?vas represented to me mixing well with 
spermaceti, and selling for-the anme price, viz. 10s. 6d. per gallon, 

16. HYPE ROOD^^ LATIFZ~ON~, Gray. 
Layenocetus latijrons, Gray, Proc. Zool. SOC. 1864, p. 241. 
This species is known from skulls and skeletons in various 

museums ; and ns an Arctic animal from a skull brought from 
cc  Greenland ” by Capt. Wareham, aud now in the Newcastle 
Museum, and by a slreleton from the same region in the Copen- 
hagen University Museum. Greenland, however, is a loose term ; 
but from what I have said as to the range and habits of H. 
b&zkfl, we may safely conclude that this has been obtained in 
Davis Strait. I am not aware thnt we have any external charnc- 
ters to separate it from tlio preceding, but yet the apparently 
constant distinction presented by the skuU would lead us to 
believe in its distinctness. Therefore, though we may not go so 
fru. as Eschricht in believing it to bo the male of I. b u t ~ h ~ f ,  
yet we must hesitate before joining in the opinion o f  even such 
an experienced zoologist as nr. Gray as to its claim to generic 
rank. 

V.-On some CETACEA of GREENLAND. By Ds. E. D. COPE 
(From t h e  Proceedings dead. and DR. I. I. HAYES. 

N& Sci. Philadelphia, Dec. 1865, p. 274.) 

‘‘ He also alluded to the existence of several species of White 
‘Whales, probably confounded hitherto, owing to their uniform 
coloration. similar uniformity exists in various genera, as Coiurus, 
Chasmav/tpnclws, etc. A species brought by Dr. I. I. Hayes, 
from Upernavik, was called Beluga rhinodoia, and a large one 
Presented Dr. E. K. Kane was characterized under the name 

“ Dr. I. I. Hayes stated that tho two skulls, mentioned: by 
prof. Cope belonging to the genus Beluga, brought bY him 

Greenlaud, were obtained from the Governor of Upernavik, 
of the 6 White Whale.‘ He also observed, that during his 
e had seen the White Whale abundantly as far north as  

concrda:’ 
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VI.-NOTES on BIRDS which have been found in QREEN- 
LAND. By ALFRED NEWTON, M.A., F.R.S., Pr 
Zoology and Comparative Anatomy in the U 
4 of Cambridge. 

Though many authorities have been consulted in making the 
following compilatioa, it is founded mainly on the excellent ‘6 List 
of the. Birds hitherto observed in Greenland ”) by Professor 
Reinhardt, which was printed in ( The Ibis ’ for 1861 (pp. 1-19) 
ana gives the most complete catalogue of the species of that 
country as yet published. Some additions to it have since been 
communicated by him to the Natural-History Union of Copen- 
hagen*, and these I have shere incorporated. I have further to 
acknowledge, with- sincere thanks, his p e a t  kindness in sending 
me the proof-sheets of his latest contribution to the subject, made 
during the present year and as et unpublished (op. 

tlie other hand, it must be confessed that Prof. Reinhwdt’s (‘ List ”, 
though.al1 one could desire as regards the stray visitors to Green- 
land, gives few or no particularH of the habitat of some of the 
species which regularly frequent that country, nnd this informa- 
tion I have had to supply from the work of the ill-fated Holboll 
whose long residence there as an officer of the Danish Goo 
and taste for rendered him n most trustworthy autho- 
s t y  on this h orbs of the naturalists of the last centupy, 
Bruennich $ and Otho Fabricius$, have not been neglected by 
me, and as evidence of the completeness of the latter I may repeat 
prof. Reinhardt’s remark, that since its publication the number of 
birds known to breed in Greenland has been only increased by 
eleven. I have of course examined also the ‘Memoir on the 
Birds of Greenland’II, published in 1819, by the venerable Sir 
Edward Sabine, and the far too meagre Natural-History Sup. 
plements t o  the  several Voyages ’ of Parry and of Ross-works 
which excite regret a t  the glorious opportunities so ingloriously 
missed through the absence of special naturalists, and only redeemed 
from utter opprobrium by the zeal of volunteers.7 The long 
series of expeditions in search of the same 

still more barren of re ctic Orni- 
o that n dingle discovery ntock’s,** 

p. 127)’ that I might avail mysel P of its valuable cont 

* Videnskabelige Meddelelser, 1864, p: 246; 1865, p. 241 ; 1872, p. 131. 
t ‘ Ornithologishe Bidrag til den gronlandske E’auna.’ Naturhistoriske 

adaskrift, 1843, pp. 361-457. A German translation of this memoir by Dr. 
ken was published at Leipzi in 1846, and again reissued in 1854. 
-0qitho1vgia Borealis. H&b:  1764. avo. 80 pp. 
Fauna Groenlandica. Hafnire et Lipsire: 1780,Svo. pp. 53-124. 

1 ( 1  Transactions of the Linnean Society, Xii. pp. 527-559. 
T The result of nearly all that was then ascertained about Birds is embodied 

in the eec~sd  volume of the well-known ‘Fauna Boreali-Americana’ by 
Swainson and Richardson. (London: 1831,4t4b 523 pp.) 

** Journal of the Royal DubIin Society, 1856, pp. 57-60. 

. 
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end the notes of Dr. David Walker*, who did not possess any 
special proficiency in the study, furnish almost. the only increye 
to our knowledge of the subject gained dunng that peri0d.t 
The different American expeditions, judging from what has beer) 
published about them, added absolutely nothing-a fact particularly 
to be regretted when we regard the high latitudes they successively 

More in this respect was achieved by the Germans, and 
servations of Dr. Pansch, contained in the eIaborate 

e information of some value. To 

breed in or nnnually, for a longer or shorter period, frequent it, 
and consequently to obtain a true notion of its peculiarities all 
accidental stragglers should be dismissed from consideration. 
They we indeed eminently worthy of regard from another point 

ew, throwing light as they do on the general question of the 
aeripgs of Birds, but they are of little account in the aid they 
to elucidating thk great subject of Geographical Distribution. 

It has, therefore, seemed to me expedient to distinguish between 
these two categories by using a different series of numbers to indicate 
them, and also by indenting the paragraphs in which the stragglers 
are noticed. Without some such precaution the interspersal of 
stragglers among. true aenizens only leads to confusion, and espe- 
cially Awou1d3t do so in the present case when the two categories 
are ahnost equal in number, while most of the stragglers have 
Qccurred outside of the Arctic Circle, and in places lying many 
degrees of latitude to the southward of the tracts which the new 
Expedition is to explore. Still further to direct attention to these 
last tracts, the names of those species which, so far as one can judge, 
may be not unreasonably looked for in Smith Sound, and some 
pf them thence to t4e northward, are printed in thick type, while 

es of those which are known to breed in Greenland 
m y  not be expected to occur beyond the Danish Settle- 

The fiative (Esquimaux) names when 
given by Fabricius or others are marked by inverted commas. 
1 have further to premise that the Danish Settlements are divided 

s .are in small capitals. 

860, pp2 165-168 ; Journal of the Royal Dublin Society, 1860 

1871, pp. 110-129).’ 
Ubhe Nodpolarfahrt. hipzig: 1874. 2 ~01s. 8vo. vol. ii. 
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found generally or throughout Greenland the words ‘( in sui@ble 
localities” must be understood to follow, even though not 

inserted. 
1. HAIJAETUS ALBICILLA. White-tailed Eagle. ‘‘ Nektoralik,” 

Inhabits generally and breeds in the whole of Danish Green- 
land, including the eastern coaat. - Its  northern range not as yet 
determined. Being the only Eagle found in the country, there 
seem9 no need to give here its diagnostic characters. 

,‘‘ Tertersoak.” 

ndion Aaliaetus. Osprey. 
A single specimen obtained (25 Sept.) at  Godhavn, by 

Mr. E. Whymper, and sent to the Museum of Copenhagen. 
Must be regarded as a straggler (most likely from America), 
since i t  is not found in Iceland, and has only once been known 
to occur in the FBeroes (1848). 

2. Falco candicans. Greenland Falcon. 6‘ Kirksoviarsuk- 
kakortuinak. ” 

I n  summer more 
commbn in the Northern Inspectorate than in the Southern, but 
occurring, according to Dr. Finsch, also on the Eastern Coast. 
The limits of its breeding-range in either direction have not bcen 
determined. 

3. Face ISLANDUS. Icelantl Fdcon. “ Gksoviwsuk-kernek- 

The darker form of Great Northern Falcon, by some held to 
be distinct both from I? ca?zdicans and 21: gyrfalco. The northern 
limits of its breeding-range have not yet been determined. A 
young male Falcon, killed 24th September 1872, on the Fiskenres, 
referred by Dr. Rusch to E qyfalco, probably belonged to this 
form. 
4, FALCO PPREGI~INUS. Peregrine Falcon. ‘‘ Kirksoviarsuk- 

Said to breed generally throughout Greenland, certainly up to 
lat. 69’ N., and in many of the lands to the westward of Baffin’s 
Sea. Examples obtained by Dr. Walker, of the ‘ Fox,’ R.Y.S., 
at Port Kennedy (lat. 72’ N.), are specifically indistinguishable 
from European specimens. 

( 

The white form of Great Northern Falcon. 

tok.” 

millekulartok.” 

(2.) Falco resalon. Merlin. 
A specimen caught at  sea (ht. 57’ 41’N., long. 35’ 23’ W.) 

in May 1867, by Mr. E. Whymper, and by him presented to 
the Norfolk and Norwich Museum, seems to have reached the 
most western limit of the species known. A common species 
in Iceland ; in North America replaced by the nearly allied 
F. columAarius. ~ 

(3.) Znnunculus alaudasz’us. Kestrel. 
One said to have flown on-board sh!p off Cape Farewell, 

(Sabine, SuppL on Parry’s first return voyage, mil kded. 
App. p. ccx.) 
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5. Xyctea scandiaca. Snowy Owl. " Opik," '' Opirksoak." 
Very common ; in summer more iiumerous in the Northern 

Inspectorate than in the Southern. Found also on the Eastern 
Coast, and extends westward to LidJon Island and Mclviila 
Island (75" N,). A thoroughly circumpolar species, migrating in 
winter to lower latitudes, and, from its white colour and large size, 
hicapable of being confounded with any other specie@. 
6. Ash acczpitrinus. Short-eared Owl. Siutitok." 

A m ~ c e  species in Greenland, but perhaps breeds there, though 
not further to tho southward than 6 5 O .  Its northern ranme 
altogether unknown, but it has been shot on the Green Islandeln 
Disco Bay, lat. 68' 50' N. 

( 4 . )  sphypopicus variw. Yellow-bellied Woodpeolrer. 
One found dead near Julianehaab, July 1845 ; another sent 

(5.) Colaptes auratus. Flicker or Golden-winged Wood- 

Herr Miiscl~ler has recorded tlia receipt of a 'specimen 

from Greenland about 1858. 

pecker. 

from Greenland in 1852 (Journ. fur Om. 1856, p. 3 3 9 %  
(6.) ChcEtura pelasgia. Chimney-Swift. 

One shot in 1863 near the Sukkertop (Rainhardt, Vid. 
Medd. 1865, p. 241). 

(Y.) Hirundo horreorum. Barn-Swallow. 

' about 1830, the other at Nenortalik.? 

(d . )  VireosyZvia olivacea. 

Two known to have been obtained, one at the Fiskenies 

Red -eyed Flycatcher. 
One received from Greenland in 1844, and most lilrely 

from the Southern Inspectorate. Sir Oswald Mosley 11as 
recorded the occurrence of this AmericaB species in EnglaInd 
(Nat. Hist. Tutbury, p. 385, pl, 6). 

(9.) Empidoitax pusillus. Little Flycatcher. 

(46.) Contopus borealis. Olive-sided Flycetcher. 
Two received from Godthaab in 1853. 

One shot at Nenortalik, 29 August, 1840, and sent to tho 
Royal Museum at Copenhagen. 

( 1  f . )  Dendrmca vipens. 

('2.) Dendpmca coronata. Yellow-rumped Warbler. 

!'a*> ~%adraca striata. Black-polled Warbler. 

Black-throated Green Warbler. 
One sent from Julianehaab in 1853. 

Three examples prior to 1860. 

.One sent from Godthaub in 1353. 
2_ 

* CaQrdedilc8 popetuc. American Night-Hawk. one found dCRd on 

'OtYle riParia. Sand-Martin. A pair said to have been Reen on Melville 
MeJmllu Island, 

lslanaJ 1820 (Parry, Jourrd, &s. p. 195). 
36122. G 
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(14.) Dendrceca llaackburmk ? Orange-throated warbler. 
A young bird shot at  E’rederikshaab, 16 October 1845, has 

been referred to this species with hesitation owing to the bad 
state of the specimen. 

( I S . )  Parula americana. Particoloured Warbler. 
One sent from the Southern Inspectoratein 1857, in a very 

bad state, but quite recognizable. 
(16.) BelmintJwphaga ruyfiapilla. Nashville Warbler. 

Obtained twice :-once at Godthaab about 1835, and again 
at the Fiskenas, 31 August, 1840. 

( 4  7.) Geothlypis philadelphia. Mourning Warbler. 
One obtained at the Fiskenaes in 1846, another at Juliane- 

haab in 1853. 
( Id . )  Troglodytes palustris. Long-billed Marsh-Wren. 

One procured at Godthaab in May 1823. . 

(19.) Regulus calendula: Ruby-crowned Wren. 
One sent from Nenortalik in 1859. 

7. SAXICOLA  NANT THE. Wheatear. “ Kyssektak.” 
Known to breed in Greenland from the time of Otho Fabricius, 

and, according to Holboll, extending its range to lat. 73O N. and 
even further. Strays also to the westward; and observed by 
James Ross, 2 May, 1830, in Felix Harbour (lat. ’70” N., long. 
9 1 O  53’ W.). Obtained on Shannon Island by the German 
Expedition (Finsch). The peculiar distribution of this species in 
the northern part of the Nearctic Region has yet to be explained 
(cf. Yarrell, Br. B. ed. 4, i. pp. 352, 353). 

.(20.) Turdus migratovius. American Robin. 
An adult mala shot near Kornuk in the Godthaab Fjord 

(Winhardt, Vid. Medd. 1865, p. 241). 

(24 . )  “ Turdus naiml;” 
One specimen, so named by Prof. Reinhardt, obtained in 

June 1845, at Amaraglik, near Godthaab. Prof. Baird says 
it is difficult to say which of the three North-American 
species is thereby meant (Am. Journ. Sc., ser. 2, xli. p. 339). 

One sent to Dr. Paulsen in 1845, mother shot at Frederiks- 
(22.) Turdus iliacus. Redwing. 

haab, 20 October, 1845. 
(23.) Motacilla alba. White Wagtail. 

One sent from the Southern Inspectorate in 1849, ,another, 
obtained by Dr. Walker, at Godhavn, in August 1857. 

8,  THUS L U D O V I C I ~ U S .  Pennsylvanian Pipit. 
Supposed to breed in Greenland not further south than lato 

G’P N., but unquestionably does ..so in tho northern parts of tile 
North-Amorican continent. 
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(24.) Anthus pratensis. Meadow-Pipit. 

(25.) Otocorys alpestyis. Shore-Lark. 

Received by Dr. Paulsen from Greenland in 1845. 

One shot at  Godthaab in October 1835, but known before 
to occur on the other side of Davis Strait: e.g., at Cape 
Wilson, 10 July, 1822. 

Snow-Bunting. ‘6 Kopanauarsuk.” 
Breeds generally throughout the -country, and said to be the 

9. Plectrobhanes nivalis. 

commonest land-bird oh the Eastern coast (Pan 
on Melville Peninsula, and is very numerous on 
Seen by Kane at Rensselaer Harbour in June 185 

10. PLECTROPHANES LAPPONICUS. Lapland Bunting. ‘6 Nark- 

 SO breeds generally throughout the country, as well 88  on 
Melville Peninsula and other lands to the westward of Davis 
Strait. 

11. ZONOTRICEIA LEUCOPHRYS. White-crowned Bunting. 
Seems to be confined to Southern Greenland : not numerous, 

but certainly a breeding bird, though its nest has not as yct been 
found in the country. 

12. LINOTA LINARIA, Mealy Redpoll. 6‘ Orpingmiutak,” 

Said to breed generally throughout Greenland, suitable localities 
being, of course, understood, but is migratory there. Seems to be 
indistinguishable from the Fkingilla linaria of Linnreus, the 3’. 
borealis of most English authors, but not their F. linaria, which 
is a much smaller and more rufesccnt form. 
13. LXNOTA CANESCENS. Greenland Redpoll. 

Said to bo constantly mident ,  and a regular breeder, but not 
further south tlian lat. 70” N. Occurred dso in Kaiser Frauz-Josef’s 
Fjord, 1 August, 1870 (Fiusch). The Liiaota ho?*nemanni of Hol- 
boll, and possibly the &giotJ&us rostratus of Dr. Coues. 

sarmiutak..” 

66 a n a r a i c  

(26.) IAxia Zeucoptcra. American White-winged Crossbill. 
An adult specimen procured about 1831 from the east 

an Esquimaux. Subsequently another‘adult and three 

Yellow-headed Maize- 

coast 
young Were obtained in South Greenland. 

(27.) X‘antJwcep J~alus ictevocephahs. 

(28.) Sturnus vulgaris. Starling. 

bird. 
One obtained, 2 September 1820, at Nenortalik. 

ingle specimen sent by HolbOll. , if that be a distinct species ?) 

s Cotax. Raven. ‘6 Tullugak,” “ Kernektok.” 

0 2  

(Que 8. f@Po8@sis, 

Breeds more in South than in North Greenland, and also observed 
A On the *&st Coast. Several pairs Reon on Melville Island. 
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spccinien from Beechcy Island in the Barrow Collection. 
several times on Parry’s Second Voyage. 

Noticed 

15. Lagopus rupestris. Rock-Ptarmigan. (6 Akeiksek,” 
(6 Kauio.” 

The only species of the genus which inhabits Greenland, where 
it occurs equally on the East as on the West Coast. Found by the 
German Expedition on Sabine and Clavering Islancis.. I n  great 
abundance on the Parry Islands, and thence smithward throughout 
Melville Peninsula, but its southern range west of Davis Strait still 
undetermined. Its specific distinctness from L. mutus is questioned 
by several authorities, but the males of L. vupestris (including 
undcr that name L. Teiizhai-dti and L. isla~zdorum) seem never to 
acquire entirely black feathers on the breast as do the males 0f .L 
mutus-the Ptarmigan of Scotland and the European continellt. 
The females and the males in winter of thr different forms can 
hardly be distinguished. 

(29.) Ci-ex pi-atensis. Corncrake. 
One obtained :&t Godthaab and sent to the Museum of 

Copenhagen in 1851. 

(30.) Crex polaana. Spotted Rail. 
One obtained at  Godthaab, 28 September, 1841 ; n second 

taken at Nenortalik was sent to Copenhagen in 18%. 
(3f. )  Crex caroliizu. Carolina Rail. 

One killed at the Sultlrertop, 3 October, 1822. 

(32.) Fulica amevicam. American Coot. 
Twice obtained in Greenland, and in tlic same’year (1864) 

- o n c e  at Godthmb, and once in Disco Bay. The latler 
example is in the Barrow Collection. 

Siild by Crantz to have beou seen in  South Greenland, 
27 August, 1’765. A yonng bird found dead near Nenortalik 
in 1856, and sent to Copenhngcn. 

(33.) +&a cinerea. Heron. 

(S4.) Botaui-us le&igiizosus. American Bittern. 
One caught by dogs dur ing  a storm at Egedesminde in 

1869, and identified by its remains.” , 

(35.) HLwiatopus ost~ukgus.  Oystcrcatchcr. 
One sent from Julianehaab in 1847, nnotlicr in 18’71 from 

Godthaab, and a third from Nenortalik in 1859. 

16. Strepsilas interpres. Turnstone. “ Telligvak.” 
Not comnion according to Holb611, but breeds gencrnlly nlong the 

coast. Foiind by the German 15xpcdition in Sabin0 Island and at  
Cape Brocr-Ruys. Recordctl from Wintcr I s la~~t l  in Junc, and breeds 

* Urus caiiudensis. Brown Crane. One obtdined near Igloolik 26 June. 
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on the Parry Islands. Its quaintly marked black and white head, 
deep black breast, chestnut and black back, and white belly, 
render this one of the most easily recognized of‘ shorc-birds. 

. (36.) Vanellus cristatus. Lapwing. 
One obtained, 7 January, 1820, near the Fiskenaes ; a second 

received from Julianehaab in 1847. 

17. Squatarola helvetica. Grey Plovcr. 
Rare, but found in both Inspectorates, and, according to Holboll, 

increasing in numbers-an assertion which Prof. Iteinliardt doubls. 
Said to breed on Melville Peninsula, where, according to Itichard- 
son, its eggs were obtained. Specimens of these, however, exist in 
very few collections, and apparently only froin Siberia and Alaska. 
The bird is to be distinguished from the Golden Plover by its 
larger size, its deep black axillary feathers (which are very apparent 
in flight) and its rudimentary hind-toes. 

18. Charadrius irirginicus. Ainerican Golden Plover. 
‘ 6  ~<ajorrove~r,” ‘ 6  Kajordlek.” 

Somewhat rare in Greenland, but possibly breeds there, as it 
does in considerable abundance on swampy places in the Parry 
Islands. Seen in plenty on Parry‘s Second Vopzge. Not distin- 
guished by the older writers (including Richardson) from the 
following species, but is always recognizable by its smoky-grey 
axillary feathers, and more slender form. 

(37.) Charadrius pluvialis. Golden Plover. 
One, in summer plumage, shot in the spring of 1811 on the 

Noursoak Peninsula. Believed by Dr. Rnsch to breed in 
East Greenland. To be distinguished from the forcgoing 
species by its purc white axillaries and soiiie\ylmt stouter build. 

19. Egialitis hiaticula. Ringed Plover. “ Tultagvajolr.” 
Breeds generally in Greenland and found on Sabiiie and Clnvering 

Islands. Said to be abundant on the shores of Possession Bay and 
Regent’s Inlet, but was perhaps mistaken for fi nearly-allied 
species. Was found by Pi*ofessors Torell and Nordenslrjold on 
the Seven Islands (lat. YOO 46‘ E.), and therefore has possibly the 
highest northcrn range of‘ any linown shore-bird. 

The ‘ 6  Charadvius hiuticuln ” of Richardson (App. Parry’s 
second Voyngc, p. 35 l), a1)pareiitly brought from Mount Sabine, 
W W  subsequently identified by him with the Xorth American 
ag ia l i t i s  seiaipalmnta (Faun. Bor.-Am. ii. p. 36’7)-a species be- 
lieved to halre been obtained in Boothia Felix on l%OsY’S Second 
Voyage, but not hitherto recognized from Greenland, where it may 
1lo\verer not unreasonably be expected to occur.. This differs 
frol? LE. hiaticula in being smaller and slenderer, in Tvnnting the 
white patch al)ova and behind the eye, and in hfiT‘ing a much 
narl’oWel. pectoral b~lld.  On closer exnmination also tllc iniddlc 
and outer toes of a. se??iipalgnata wit1 bc sccli 10 IJL‘ uliitcci at  
their base by a very distinct web. 
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(3d.) Totanusjavipes. Yellowshank. 
One sent from Greenland in 1854 to Herr M5schler (Journ. 

f. Om. 1856, p. 335).* 

20. Calidris arenaria. Sanderling. 
Scarce, and said not to breed further south than lat. 684 but 

the young have been obtained at Godt,haab. Found on the East 
Coast by Graah, and by the German Expedition on Sabine Island 
where it was breeding. Said to have been found breeding in con- 
siderable numbers on the Parry Islands ; but authentic eggs have 
been only recently made known to naturalists (Proc. 8001. SOC. 
1871, pp. 56, 516, pl. iv., fig. 2. ; Zweite deutsche Nordpolarfahrt, 
ii. p. 240), and are very rare in collections. About the size of a 
Skylark. May be distinguished from other Sandpipers by wanting 
the hind toe, and from the small Plovers, which have only three 
toes, by the mottled colouring (grey, rufous and black) of its 
upper plumage. The abundance of this bird during many months 
ofthe year on the coasts of the British Islands, and many other 
countries both of the Old and New World, together with the abso- 
lute want of any positive and trustworthy information to the 
peculiarities which would seem to accompany its habits during 
the breeding-season, and the selection of its places of nidification, 
render these matters deserving of close attention. 

21. Phalaropus falicarius. 
‘‘ Kai ok ? ” 

Grey [or Red] Phalarope. 

Said to”be the latest summer-bird to arrive, to be very rare in 
the south and not to breed below lat. 68’ N., but’thence north- 
ward to be common. I ts  common English name of “Grey” 
Phalarope is exceedingly inapplicable when in its summer 
plumage, for then the whole of the lower parts nre of a bright 
orange-red colour, the upper parts being diversified with dark 
brown and tawny-yellow. The breeding-habits of this bird are 
little known, and-it would seem to be often mistaken for the next 
species, which is far more common, aod relidily distinguished by 
the white plumage of its bwer  parts-even in summer, and its 
more slender bill. 

22. Phalaropns hyperbareus. Red-necked Phalarope. 6‘ Nel- 

Seems to be the commonest species of‘ Phalarope throughout 
the country, and possibly occurs very far to the northward, 
though in the Arctic Regions of tho Old World it does not go any- 
thing like SO far as the preceding. The difference between the 
two birds has been given above.? 

loumirsortok.” 

* Catoptropliorus semipalmatus. Willet. A bird seen‘by the lute Prof. 
Goodsir in Exeter Sound was ascribed by him to this species (Arctic Voyagc, 
p. 145) ;but the matter must be regarded aa doubtful in the highest degree. 

t PhaZaTopus wa’lsoni, though never yet met with far to the northward, may 
be not unreasonably expected to occur, if only a8 a straggler, within the 
Arctic Circle. I t  can be readily distinguished from either of the foregoing by 
its longer and more slender bill and legs. _ .  
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(39.) Tiinga minutilla. American Stint. 

(40.) T ~ i n g a  mactdata. Pectoral Sandpiper. 

One shot in the spring of 1867 on Noursoak Peninsula.” 

One was received from Greenland in 1851 by the Copen- 
hagen Museum, and two more examples were sent tliithBr 
from Nenortalik in 1859. 

23. TRINGA BONAPARTII. Ronaparte’s Sandpiper. 
Believed by Holboll ( 

Julianehaab, where 
been observed in 
at Nenortalik in 1835, 
plumage in 1840, and th 

24. T~irtga aZpina. Dunlin. “ Tojuk.” 
Dr. Paulsen has more than once received this species from 

Greenland both in young and autumn plumage. It probably 
breeds there, as it certainly does on Melville Peninsula, and else- 
where on the coast of Davis Strait. The Dunlin of tho h e r i c a n  
continent seems to be constantly larger than that of Europe, and 
has been described as distinct by the name of Tringa amcricatta. 
No appreciable difference in plumage is, however, perceptib1e.t 

25. Tringa striata. Purple Sandpiper. ‘< Sarbaryuk,” ‘‘ Sirk- 
sariarsungoak.” 

Occurs in winter even so far as the sea is open, and is of 
general distribution. Though not mentioned by Graah as met 
with on the East Coast, some twenty or thirty were seen on Sabine 
Island by Dr. Pansch. 

26. Tringa canutus. Knot. (( I(njok ? $ ” ‘( Ihjordlik ? ” 
Rare in the South, but, often met with in the North : believed 

not to breed below Iat. 68’ N. Is  thought to have its nest in tho 
bays of Greenland, but authentic eggs seem never to have been 
obtained in that country, nor are such known to exist in collec- 
tions. After the breeding-season resorts to tho. outer islands. Is 
reported to have been found breeding on Melville Peninsula, and 
in great abundance on the Parry Islands. The large flocks of 
this bud which in autumn and spring throng our own cowts, as 
well as those of Europe and temperato North America, to say 

* “T. nainuta.” A single specimen brought borne by Mr. Edwards 
(Richardson, App, Parry’s Second Voyagc, p. 354). The ‘‘ T. niinuta ” of 
Dr- Walker waB T. striata. t There are several other specics of Shore-Sandpipers which may bo not 
unreasonably looked for (perhaps as stragglers) in hi h latitudes. Little, 
If anything, is known of their breeding-habits, and thergre the occurrence of 
such b i d , i s  especially worthy of attention. 

wme is also common to Piialaropus fulicarius, doubtless from the 
‘-ntY in the colour of the s ~ ~ - p l u m a g e  of the two species. The Knot, 

at leaat twice 88 large as the Phalarope. In Iceland, where both 
h’rdR Occur, they are equally confounded by the natives. 

. z. 



1 04 NEWTON ON BIRDS IN GREBNLAND. 

nothing of countries lying much further to the 8ou.thwm!f, wlliie 
its breeding-habits ase not Irnown with any cestmnty, render it 
especially an object of interest ; and any light that can be thrown 
on its place and mode of nidification will be most ValUabIe, for 
there is no common bird respecting the summer-haunts of whch 
ornithologists are at present more ignornnt. About the sizc of a 
large Snipe, but with much shorter bill and legs, it is in summer 
of a bright orange-red on all the lower parts, and above mottled 

’with black, reddish-brown and white, the rump being white 01‘ 
white tinged with red. In its chief breeding-qSmrters, wlierevcr 
they may be situated, it must be numerous, judging from its 
abundance rtt other times of the year. Large flocks are known to 
occur in Iceland, but thede do not stay there many days and puss 
on--obviously to the northward. I t  has not been met with on the 
east coast of Greenland nor in Spitsbergen ; the presumption, there- 
fore, is that the countries to the west or north of Greenland are 
the goal of its vernal migration. 

(4f.) Macrmhumphus griseus. Brown Snipe. 
One sent from the Fiskenaes in 1824. 

27, GuZZinngo media. Conimon Snipe, 
One received by Dr. Paulsen in 1845, but the species has been 

so often observed in Greenland, that it may very likely breed 
there, though positive information as to the fact is not forth- 
coming.* 
(42.) L ~ O L F C ~  cPgoccpliaZrc. Black-tailed Godwit. ‘( Swg- 

Fabricius seems to have seen a single specimen, and one is 
vmurksoak.” 

said to have been obtained at Godtlianb prior to 1820. 

(43.) Nunieizius borealis. Esquimaux Curlew. 
TWO specimens supposed to have been of Greenland origin 

hare been received tit Copenhagen ; o m  W R S  broughht in 1558 
and was said to have been shot at Julianehaab; about the 
other Prof. Zteinhsrdt knows nothing.? 

. 

(44.) ~uwzcnius I~udsoaicus. Iiudsoniaii Curlew. 
One sent from Godthaab many yenrs sinca by Holboll, 

who says he had seen two others from Julianebaab and the 
%hnQs respectively. 

28. Nunieiiius phreapus. Whimbrel. 
Xearly a dozen examples, sent froin all parts of the country, 

have been received, and, though Holboll doubts its doing 80, 
Prof. Reinhardt thinks that this species may breed in Greenland. 

* The American-Snipe ( Gdiuugo wilsoni) which very closely resembks 
our own bird, but differs in possessing sixteen instead of fourteen tuil-feathers, 
may perhaps be looked for to occur in Greenland. 

t ‘Jhee individuuls of s species of Nunieniics flew past tho ships’ boat8 in 
flef3-t Inlet. (Sabine, Suppl. App. p. ccx.) 
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29. Sterna hirundo. Arctic Tern. 6‘ Imerltoteilak.” 

land, as well as on the western shorcs of Baffin’s Sea. 
Breeds in various suitable localities 011 both coasts of Green: 

30. Xema sabinii. Sabine’s Gull. 
Said not to breed further south than lat. ’7.5’ N. and appears 

not to be common in Danibli Greenland, but was €ound by Sir 
E. Sabine breeding in great numbers 011 three small islands in 
la$. ’ 7 5 O  30’ [9u. Sabine Islaiids in lllclville Bay ?] associated with 
the Arctic Tern. Many specimens wcrc obtaincd in June and 
July at  Winqer Island and Aulitiwick, where subscqucntly flocks 
were seen flying high, as if  migrating to  the southward. €Ius 
been found breeding in North- wcstem Ainerica, but nothing has 
yet beon 1.ecorded of its habits in that quarter.. Sir E. Sabiiie 
informed Richardson that he killed two in Spitsbergen, and the 
latter says that the specimen brought thence was in full summer- 
plumage, but it has not since bemi observed by others in that 
country. Dr. voii Middendorff found it  breeding abundantly at 
the mouth of the Taimyr, again in company with the Arctic Tern. 
The fact of thesn two species resorting to the same spot in 
localities so far apart should put observers on their guard against 
the possibility of confounding tlie nests and eggs of each. The 
eggs of this Gull are extremely rare in collcctions, and such as 
have been seen do not so much differ from those of the Tern 
(which are common enough) as to obviate the need of the most 
careful identification. This Gull is of small size and may bo 
distinguished from others by its grey head, black collar and forked 
tail. From the Arctic Tern it may be known by its stouter 
build, less pointed wings and tail, and black bill and feet, the 
former ‘having a yellow tip-tho Torn having the bill and feet 
red, while in it the dark coloiir of the head is confined $0 a cap 
ani1 does not extend below tlie eyes. 

3 1. Rhodostethia rosea. 
One of the rarest of birds, to be distinguislied from other Gulls 

by its smfill (almost Dove-lilrc) bhck bill, white hcad and nu& 
with a black ring ronnd the latter, and wedge-shaped hil-the 
plumage, especially of the lower parts, deeply tiaged with rose. 
colour. Four specimens liavc been receivcd from Greeiiland by 
the Museum of Copenhagen, of which three were shot in Disco 
Bay, and the fourth near tho Sukkertop, while a fiftli is believed 
to have been obtained by Holbd~. Originally discovered at 
AlSgnak, in Melville Peninsula, wherc two examples were killed. 
Nothing whatever is lcnown of’ tho breodinghabits of this species, 
and only three examples are bcliercd l o  exist in this country, one 
Of which is said to have beon killed in Yorlrshire. It has occurred 
Once in Heligoland, and once in the Fcerocq. The only specimen 
known on tlio continent of Enropo is in the Museum of Maim, 
and there appear to be none in America. 
32. I .  Pagophila eburnea. Ivory-Gull. “ N~~J’ILLIWSU~.” 

Cuneate-tailed or Ross’s Gull. 

I h e  well-known circumpolar 6- Icc:-biril” rids 110 Ocscription, 
but long 8s Arctic navigators have l m n  :qunilltcct \\rith it, its 
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nest seems to have been vndiscovered until 1853, when Sir L. 
M‘Cfintock found one on Cape Krabbk (lat. 77” 25‘ N.), containing 
a single egg (Journ. R. Dubl. Soc., i. p. 6’7, pl. 2) .  Subsequently 
two eggs were obtained by one of the Swedish Expeditions in 
Spitsbergen, and these seem to be the only authenticated speci- 
mens that have been brought to the notice of naturalists. The 
bird itself is far from being uncommon in collections, and in some 
parts of the Arctic Regions is pretty plentiful. It is subject to 
some variation in size, and especially in the relative dimensions of 
some of its parts, but there is no good reason to suppose that there 
is more than one species of the genus. 

33. Rissa tridactyla. Kittiwake. ‘‘ Tattarak.” 
Breeds in both Inspectorates, but more commonly in the 

Southern. Recorded by Graah from the Eastern Coast of Green- 
land, though not observed there by the German Expedition. Its 
limits to the northward have not been laid down. The black 
quill-feathers of its wings are an unfailing distinction between 
this Gull and any other of its size likely to be met with far 
north. 

(45.) L a m s  aTgentatus. Herring- Gull. 
An accidental and extremely rare bird in Greenland, where 

it can only be a straggler, and is not known to have occurred 
further north than Godthaab. Dr. Walker says he saw it at 
Frederiksbaub. A pnir observed ut Winter Island, 29 June, 
1822. Larger than the preceding species, but like it has 
black primary quills. A doubtful species (L. afinis, Rein- 
hardt), with a darker back, is said to have been obtained in 
Greenland, while on the other hand a form, with a paler 
back (L. chalcoptcvus, Licht.)-of which only three specimens 
have been procured,-seems to indicate a transition to the 
next. 

34. Lams leacopterus. Iceland or Lesser White-winged Gull. 
‘‘ Nayangoak.” 

Breeds in both Inspectorates, but more commonly in the 
Southern. Also observed on the East Coast, and said to breed on 
the Parry Islands. b Greenland it is reported to be the most 
common Gull after the Kittiwake. Its comparatively small size, 
pale blue mantle (which, however, is subject to some variations 
of shade,), and whits primaries distinguish this species from any 
other. Immature birds vary greatly in the intensity of the brown 
clouding of the plumage. 
35. L a m  glaucus. Glaucous Gull or Burgomaster. “Naya.” 

The most common large Gull in Greenland. At Najartut, south 
of Godthaab, said to breed by itself, but most gencrally in cou- 
pany with Rissa tridactyla and L. leucoptevus. Subject to the 
same variation of shade as the latter, but the existence of species 
called L. arcticus and L. glacialis has not been cou6rmed. 
Found also on the west side of‘ Davis Strait and the East Coast of 

‘‘ Nayavek,” ‘‘ Nayainak.” 
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Greenland, and said to be 8s numeroue in the Polar Sea as it is in 
Davis Strait. 

36. LARKJS MARINUS. Great Black-backed Gull. cc Nayardluk,” 

Breeds generally throughout Danish Greenland, but most com- 
monly between lat. 63’ and lat. 68’. As large as the preceding 
species, or larger, but easily distinguished therefrom by its black 
back and primaries. 

‘( Nayardlurksoak.” 

(46.) Stercorarius catawliactes. Great Skua. 
Seen twice on the south coast by Holbiill. 

37. Stercorarius pomatorhinus. Pomatorhine Skua. 
Said to be the commonest species of Skua in tho north. Breeds 

in societies from Bjornenss, north of Egedesminde, to the north- 
ward. Several were killed in Regent Inlet, and it waR also seen 011 
the Parry Islands, but more rarely than the next species. Authen- 
ticated eggs of this bird are rare in collections. It is easily dis- 
tinguished in flight by the peculiar formation Of the two middle t d -  
feathers, which are twisted near the tip, SO as to take a vertical 
direction, and give the appearance of a disc or bdl attached to the 
bird’s tail. 

38. Stercorarius parasiticus. Common Skua. ‘‘ Isingak,” 

Breeds in both Inspectorates, but most commonly in the 
Southern. Found on the East Coast by Graah, but not by the 
German. Expedition Obtained also on the west coast of Davis 
Strait. Equally abundant in the Polar Sea as in the latter. T o  bo 
distinguished from the preceding species by its smaller size and 
perfectly straight tail. This and tho next Rpccics appear to be 
‘ 6  dimorphic,” a wliolecoloured * and a particoloured bird being 
often found paired, and the difference in plumage seems to be 
irrespective of sex or age ; but on this point further information 
is desired. 

39. Stercorarius longicaudatus. Buffon’s &ma. 
Said not to breed further soutli than lat. 70’ N. Onc cxample 

obtained by the Germans. To be clistinguishcd from the last 
species by its smaller size, more slendcr bill, and, even on tho 
p g ,  by its exceedingly long tail. Would seem to be rather lcss 

c‘ Meriarsairsok.” 

dimorphic ’’ than S. parasiticus. 
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shade of colouring. The‘ young are supposed to be darkest iri 
hue, but some seem to keep this sign of immaturity all their 
life. 

41. PUFFIXUS MAJOR. Greater Shearwater. ‘6 Kakordlungnak.” 
Marked by Prof. Reinhardt as breedilig in Greenland, and said 

by Hollso11 to be found in great numbers from the southern point 
of the country to lat. 65’ 30’ N. ; the eggs of this bird are utterly 
unkuown. Shearwaters of some species have many times been 
noticed in abundance? off Cape Farewell. 

( 4  7.) Piijfiizus Ruhli. Grey Sheaiwater. 
Only known from Greenland by a specimen received thence 

by Ilerr Moschler and now in the Leyden Museum (Schlcgel, 
MUS. l’itys-Bas, PTOCC~~UV~CE,  p. 24). 

(4d.) , PufJiizus mglorum. Manks Shearwater. 
Once received from Greenland. The changes of plumage 

undergone by Shearwaters seem to be somewhat sualogous 
to those of the Skuas, and no ornithologist at present has 
been able to give a rational explanation of them. 

42. TJIALASSIDROMA LEACHI. Fork-tailed Petrel. 
Constantly observed near the coast to lat. 64’ or 65’ N., and 

most frequently about the entrance of Godthanb Fjord, on the 
islands in which it i s  said to breed.” 

(49.) TJmlassidroma bidwe?<. Bulwer’s Petrel. 
Only kno~vn from Greenlaiid by a specimen reccived 

thence at the Museum of Leyden (SchIegel, Mus. Pays-Bas, 
ProceZlaricF, p. 9), from the Noravian missionaries. 

43. Fratercula arctica (7) Pu6n.  “Killangak.” 
Puajns seem to be nowhere common in Greenlmid, and lire said 

by Holboll not to breed further south than lat. 63’ 30’ N., which 
seems a questionable assertion. Whether two species are foulld 
therc is also a doub,tful matter.t The PuEn of Spitsbcr*geii 
appears to the compiler to bc justifiably separable from thnt 
which inhabits more sonthem stations in Europe on account of 
its much larger size, and to it should probably be assigned the 
name of li. glacialis (Leach), but tho type of t h n t  supposed 
Fpecies is said to have been received from Greenland, whence 
Cassin :ilso says lie has seen it. o n  the other hand Prof. Rein- 
hardt says that all the Puffins lie has examined from Grcenlaiid 
belong to the common species F. arctics. The differelice between 
the two is admittetlly ohly one of size, tliougll that dift’ermce is 

* Two examples of Piocclluriu pclugicu, the common‘ Stormy I’et~el, with 
the locality “ GroEnland” are contnined in the Museum of Leyden, h a ~ i g  been 
rcccived direct from I-Iolboll,who doubtless obtained them on one of his voyages, 
but ~ h e t h e r  in the Greenland lea8 is another matter. 

t I h t e r r a l n  cirrhutu, tlic Tufted Puffin, a bird of the north-west coast of 
North America, is said to have been reccivcd from Greenland (M6schIer, 
J o u ~ ~ .  f. Om. 1856, p. 335); but there is most likely somc mistake iibout it. 
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great. A series of specimens which would help to clear up this 
matter is something to be desired. 

44. Uria grylle. Black Guillemot or Greenlaud Dove. ‘‘ Ser- 
bak,” “ Sergvak ” ; (in summer) ‘‘ Kernekungojuk,” ‘‘ Ker- 
nektarsuk ” ; (iu winter) ‘4 Kaltortungojuk.” 

Very numerous on both coasts of Greenland, and said to remain 
longer than any other bird. Plentiful also on Melville Peninsula 
but %ore rarely seen in the Polar Sen. Tlic distribution of the 
various species of Blnclc Guillemot (which i t  may be observed 
is, except in the breading .plumage, anything but “blaclc ”) is 
inattcr deserving of the fullest attention. The ordinary form 
from Spitsbergen is of derider build, and has the wing-spot in the 
adult purely and ciitirely white. That of the Norwegian anti 
13ritish coasts (V; gryllc, vera) is stouter, and has the white 
feathers of the wing-spot with black at the base, but this colour 
does not shew outwardly. That of the North Pacific (V; ~ 0 -  

Zumba) has n distinct black bar across the wing-spot, while 
another form ( V .  caibo) is altogether black. Now a specimen 
not to be distinguished from the typical coluniha was ohtaincd 
in the Spitsbergen seas by Dr, yon EIeugliii, and EIolboll says he 
hns seen in Greenland an entirely black example, which, tliereforc, 
niay perhaps be regarded as U; carbo. Whether these mere excep- 
tional varieties of the normal form, or examples which had acciden- 
tally wandered from their proper habitats is a question which can- 
not be decided-but in the latter case the question has an important 
geographical aspect, as tending to show the occnsional nieans of 
water communication between opposite parts of the circumpolnr 
region. 
45. NIergulus alle. Rotge or Little Auk. “ Akpalliarsuk,” 

Said not to  breed further south tlinn 1st. 68’ N., but, tllougll 
its great stations are in the northern parts of‘ Baffin’s Sea, not to be 
common in the Polar Sea. 
46. ALCA TROILE. 

Two examples sent by HoIbolI from Godthmb, where, and 
perhaps in ollier place8 on tho coast, it breeds, but still, to all 
appearance, very rarely. I t s  variety, A. lacrymans, seems to Le 
still more rare in Greenland. 

4’7. Alca arra. Bruennich’s Guillemot. “ Akpa.” 
Doubtless the commonest bird on the Greenland coasts, but 

said not to breed south of lat. 64’ N. Occurred 011 Parry’s 
Second Voyage, I-Iolboll inet with three specimens entirely blach 
two near Godthaab and one n t  the Sukltertop, but all in winter ! 
Soye recent writers have most uureasouably quesfioued or even . 
dellled the specific distinction of this and the fo1’egoW. 
48. ALCA T o m A ,  Rnzor-bill. ‘6 Akpnrnnk,” 6‘ A I ~ ~ L ~ U I C . ”  

’lot 11itl~rto obwrved on the Enst Conet. 

(( Eaerrak.” 

Found also in East Greenland. 
Willoek or Common Guillenot. 

Not I’am either in the Northern or Southern IllSpectOI‘ate, but 
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(50.) Alca impennis. Gare-fowl or Great Auk. r‘ Isaro- 

The earliest discovery of this remarkable and interesting 
species in Greenland was in or about the year 1574, when an 
Icelander, by name Clemens, visited certain islands on the 
east coast, then called Gunnbjarnareyjar, and since iden- 
tified with Danell’s or Graah’s Islands, lying in lat. 6.5’ 20’ N., 
whereon he found it so plentiful that he loaded his 
boat with the birds. It has not since been known to 
occur on that coast. Bruennich, i n  1764, did not mention 
Greenland as a locality for it. Fabricius, in 1780, while 
giving its Esquimaux name, says that it was rarely seen on 
the outer islands, and that in winter ; he had, however, exa- 
mined a young bird, only a few days old, taken in Augnst. 
Old birds, he adds, wore very rare. The Museum of Copen- 
hagen possesses a specimen, said to have been kilied on Disco 
in 1821, but this is very possibly that which i s  known to have 
been procured by Heilmann a t  the Fiskenses in 1815. The 
last examples with certainty known to have existed were 
killed on Eldey, off the south-west point of Iceland in 1844. 

kitsok.” 

(51.) Podiceps auritus. Horned Grebe. 
A few immature specimens have been 0btained.b the 

southern part of Greenland. 
(52.) Yodiceps hoZOlbreEti. American Red-necked Grebe. 

This New-World representative of the Old-World P. 
g~iscipaa, was first described as a distinct species from 
specimens obtained in Greenland, but its specific validity is 
questioned by many.ornithologists. It seems to have occurred 
three times in that country. 

49. Colymbus septentrionalis. Red-throated Diver. 6‘ Iiark- 

Found on the East Coast and breeds in both Inspectoratos, af; 
also on the western coast of Davis Strait. 

50. COLY~EBUS GLACIALTS. Great Northern Diver. ‘‘ Tudlik.” 
Observed by Graah on the East Coast, on the West breeds 

generally, but more in the South thaq the North, where indeed it 
seems to  be rare. Examples of this bird from the Fur Countries 
and west of North America, with a pale-coloured bill have been 
described as forming a distinct species, under the name of C. 
adumsi, but the like are to be met with in Europe.” 

#auk.” 

(53.) Sulu lassaiza. Gannet. “ Kuksuk.”? 
Accidental and rare. 

51. PHALACI~OCOKAX CARBO. Cormorant. ‘‘ Okaitsok.” 

far as he had been. 
Said by Hdboll to breed from the Godthaab Fjord northward so 

Observed also on the East Coast. 
- 

* Co~ymbus arcticus, the Black-throated Diver, was found in considerable 

t This name sccms to be also applicd to tlic Swan. 
numbere in Parry’s Second Voyage. 
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52. Mergus serrator. Red-breasted, Merganser. C c  Pajk,” 
(( Nyaliksak.” 

53. CLANGULA ISLANDICA. Barrow’s :Goldeneye. (( Kzertlutor- 

Breeds in South Greenland only, and apparently not further 
north than Godthaab. 

(54) CZalzgula allieola. Buffel-headed Duck. 

piarsuk,” more properly (( Niakortok.” 

4 

One obtained at  Godthaab about the year 1830. 
54. HISTRIONICUS TORQUATUS. Har1equin:Duck. (6  Tornauiar- 

Observed on the East Coast : most common between lat. 62O and 
(35’ N., rarer to the northward. The male of this species, from 
its singulai‘ly marked plumage, cannot be confounded with any 
other species; the female is known by its dusky head and the 
white spot on either side. 

55. Harelda glacialis. Long-tailed Duck. (( Aglek.” 
Common on the whole coast, and breeds also on the Parry Islands 

and on the land westward of Davis Strait. The long tail of the 
male sufficiently distinguishes it from that of any other Duck ; 
the female has a white or dirty-white head with dusky apots. 

suk.” 

(55.) Fuligula mavila. Scaup-Duck. 
Dr. Walker, of tho 4( Fox,” R.Y.S., obtained one at God- 

Thrce specimens were sent fiom havn, in August 1857. 
Nenortalik in 1859.” 

(56.) Fuligtcb aflnis. American Scaup-Duck. 
A pair was shot in June on Inausulik, an islet somo ten 

miles from Egcdesminde, It may possibly breed in 
Greenland. 

56. CEdcniia pcmpicillata. Surf-Scoter, 
A few specimens have been obtained fiom the Danish settle- 

ments. , It was observed by Graah on tho East Coast. 

57. Somateria mollissima (?). Eider. ti “Amauli~,” 0.  

Common along all the coasts, northern limit unknown. In tlie 
Eider of the New World (8. dvesseri),,regarded by Mr. Sharpe as 
distinct from that of the Old, the blll is more gibbous, and the 
bare space behind the nostril more extended than in the European 
bird. The Eider of Davjs Strait, and thence northward, W i l l  pro- 
bably be found to belong to the American form, but the Eider of 

reenland is vcry likely to be the European: Tho 
gen has also been separated from 8. wdhssznza 

n under the name of S. thulemis, but the asserted 
en them, if it can bo maintained at all, is but 

Tuff& Duck, Fuligula cristata, is said to have been obtainecl,at 
h’ Dr. Walker, but this was probably a mistake. 

(( Arnauiak,” (I Mittek.” 

* 
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slight. In Western Arctic America occurs a very good species, 
the 8. v-niyrum, larger than S. mollissirna 01: S.. d?*essmi, and 
the male having a black chevron under the chin, as in that of the 
following. 

58. Somateria spectabilis. King-Duck. 6‘ Siorakitsok,” 

Said not to breed further south than lat. 67’ N., but in  
some numbers at lat. 7 3 O .  Also on the Enst Coast of Greenland 
and on the trwtern shores of Davis Strait. Brceds abundantly on 
the Parry Islands. Tlic male easily distinguished from other 
species of thc genus by its grey head and protuberant nasal disc. 
The female much resembles that of S. mollissirna or 8. dressevi, 
but is smaller and more ruddy, and the sides of  the bill are not 
feathered up to the nostrils, while the central nasal ridge eXtondR 
as far as the n w d  openings. Identified cggs of the King-Duck 
are scarce. 

59. ANAS BOSCHAS. Wild Duck. c c  Kzehutok.” 
Breeds in both Inspectorates, and is not rare. 

(57.) Aizas acuta. Pintail. 6 6  Eertlutorpiarsuk.” 
Of accidental but not very rare occurrencc. 

(ad.) Anus cwcca. Tcd. c c  ICzortlutorpiarsuk.” 
A few examples h o , w  been killed at different places among 

1, ‘( I-Cingalik,” $? c c  Kaiortok,” 6c Arnauiartak.” 

the Danish settlements. 

(39.) Anns carolismisis. American Teal. 
Four specimens arc known to have beeu obtained in South 

Greenland prior to 1860. 

(GO.) Aizas penclopc. Widgeon. 
A young drake sent by I-Iolboll in 1851. Prof. Reinhardt 

has men two others also killed in South Greenland. 

60. Bernicla brenta. Brent-Goose. c c  Nerdlek.” 
Said not to breed in Greenlad lo\-ver than lat. 70” N., but does 

SO in great numbers in the Polar Sea. Is the smallest species of 
.Goose found in the Arctic Regions, and casily distinguished by 
its black head and neck, encli side of the latter having only a 
small semilunar patch of white. In the form called 13. nipbans,  
ivhicli, though most common on the Pacific coast of North America, 
also occurs on the Atlantic, thc black of the throat extends lower 
down and over part of the h a s t ,  and the white patelies of the neck 
almost or quite meet in front. 

GI. Bmnicla leucopsis. Rcrnacle-Goose. 
A regular autuinnal visitor at Julianelinab, and may perhaps 

breed in Greenland. Recorded also by Granli from the East Coast. 
The breeding of this species in a wild state seems 0111~ to hare 
been observed by Dr. von Middondorff in Siberia, though cggs 
Iaid-by tame birds are cominoii enough. Two or niorc forma 
intermediate between this and the next spccies have bcen de- 
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scribed. 
the New World hitherto attributed to B. leucopsis is distinct. 

I t  may possibly happen that the Bernacle-Goose of 

(61.) Rernicku cunadenss ? Canada Goose. 
A specimen, supposed to be from Greenland, iu the Museum 

of Copenhagen, hits been doubtfully assigned to this species, 
which is perhaps the biggest Goose known. I t  may possibly, 
however, be the H. hutchimi, wliicli is said to  be distinguish- 
able from tlie true 8. canadensis by the possession of sixteeit 
instead of ciglhteeii tail-feathers.- But the American Geese 
of this form have not as yet been clearly differentiated, and it 
seems impossible to furnish a true diagnosis of the supposed 
species which have received the name of B. bucopareia and 
B. Icucolccnia. 

62. Chen hyperboreus. Snow-Goose. 
A few young birds only hnve been seen, nnd these more fre- 

quently in the Northern Inspectorate -than iu the Southern. 1s 
found also on the west coast of Davis Strait. Probably breeds in 
the far north, but a doubt may perhnps be entertained ivhether the 
examples killed in Greenland belong to the true C. hyperbo~eus 
or to C. albatus (if these be redly distinct), which is said to have 
occurred in Ireland. 

63. ANSER GANBELI. American White-fronted Goose. ‘( Nerd- 

Not rare in*fresh water between lat. 66” and 68” 80‘, and a180 
observed by the Gerluau Expedition on tho east coast. Though the 
White-fronted Goose of Greenland has been generally assigned 
to tho European form, A. albi)roas, it  would Eeem to belong 
rather to the larger American A. gambeli; but the difference 
between tho two appears to be that of size only. The true A. 
albifrons is n regular visitant to Iceland, and therefore the spoci- 
men obtained by Dr. Copeland on the Enst Coast may well 
belong to that form, though it does not follow that the birds which 
frequent the west coast are of the same form. 

lernak.” 

(63.) C’gwus ferus ? Wild Swan. c‘ Kuksuk.” 
The Swan .which occurs occasionally in Greenland has 

been generally referred to the European species (C.ferus), 
but that which was observed at I loo& On parry’s Second 
Voyage, and is said to breed on thesarry Islands (though not 
uumerously), seems more likely to  be one of the American 
species, C. buccinator or C. americams. Hence a reasonable 
doubt may exist as to which of the three the Greenland 
examples are. 

From the foregoing list it will be seen that, while sixty-two of 
the birds therein enumerated are nothing but stragglers to Green- 
land, the number of those which may be called denizens of tho 
country cannot be raised above sixty-three, to reach. Tvhich we 
must even, in some cases, stretch a point. That Greenha ,  so 
far as its birds we concerned, belongs to the Nearctic Region has 

H 36122. 
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Stragglers ' - 2 

rnhabitanta - 0 

long been known, and the fact in respect of the species can be 
most conveniently shown thus :- 

I I I 

12 28 

2 45 

species belon Speoies belong- Species com- 
ing to the 0 8  ing to the New mon to both 

' 1 World. 1 World. I Worlds. I 
I I I I 

Doubtful. 

Stragglers - 19 34 1 

Inhabitanta - 
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36 species should attention be particularly direct8d-how much 
further in the direction of the Pole any of them m y  go it is of 
Coutse impossible t Q  forecast, The principal features by which 
each may be distinguished have been briefly uoticed by me, and, 
I trust, in a way that may lead to an easy and correct determina- 
tion even by those observers who are not professed naturalists. 

Magdalene College, Cambridge, 
20 March, 1875. 

VI1.-A R,EVISED CATALOGUE of the FZSHES of GREENLAND. 
By Dr. CHR. LUTKEN, University Museum, Copenhagen. 
1875.* 

Oh-The only general account of the Fishes of Greenland 
published since the t i e  of Fabricius is that of the lata Pro- 
fessor J. lteinhardt (K. D. Vid. Selsk. Skr. VII., 1838) ; and the 
fojlwing list must still be regarded as provisional and open 
to corrections. Several species have only been indicated, not 
described, and must be regarded as doubtful until the revision of 
the Ichthyology of Greenland, in preparation by the writar, is 
finished. For further particulars the papers of the late Professor 
Kroyer in 6‘Naturhistorisk Tidsskrift,” Series I. and II., and 
Ser. m., Vol. I., and the Altases of the cc Voyage en Islande et 
au Groenland,” and the (6 Voyage Qn Scandinavie, en Laponie, 
Wit.," par Gaimard, should especially be consulted. 

[The species marked with an asterisk (*) are well represented 
in British collectionsj or can be obtained from dealers. With 
respect to them see the 66 Instructions for collecting Fishes,” issued 
with this (‘ Manual ” for the Expedition.-E~IToR,] 

Oasterostei. 
*1. Gasterosteus actcleatus, L. (Greed. KaElisaR.) 

Var. trachurus.) . Gr, 122; G. loricatus, Rhdt. (var. dimidiatus et 

G. noveboracensis, C. V. (pp) j Gthr. Cat., I., p. 2, &c. 
gymnurus, Rhdt.). 

B 
ecomberoidei, 

2. Lamp& guttatus (Retz.). 
C. V., t. X., p 39, t. 282 ; Gthr. Cat., TI., p. 416. 
Gainiard, Voyage en Islande et au Groenland, t. 10. 
(The skeleton of a specimen caught at Arsuk is in the 

of Fishes in Rink’s Naturhiet. Bidrag 
REINIURDT, J. (3, SCJEIODTE, 0. A. L. 
H. RINK. mhggene til ‘‘ Gr8nland, 
, RINK. 8vo. Copenhagen, 1857. 

R 2  



Wotacanthini. 
3. Notucuatlms Pubricii (Rhdt.). 

Campylodon, 0. Fabr., Nat. Hist. Selsk. Skr. IV., 2, 

N. nasus, B1. ; Voyage en Islande, &c., t. 11. 
C.V., t. VJII.,p: 467, t. 241 ; Gthr. Cat., III., p. 544. 
(Fabricius’s orignal specimen is lost.) 

p. 21, t. 10, f. 1. 

Cottoidei. 
*4. Cottus Scorpius, L. (Greed. Kuizlok.) 

F. Gr. 113. 
c. gramlnndicus and C. porosus, c. V., IV., p. 185; 

VIII., p. 498 ; Gthr. Cat., IT., p. 161, 159. ; Voyage 
en Islande, t. 9, f. 2. 

C .  ocellatus and labradoricus, Stor. ; C. giacialis, Rich. ; 
Awnthoc. variabilis, Gir. 

tc. quadricornis, Ross (non Sab.). 

E’. Gr. 114; C. V., IV., p. 187. 
5. C. scorpioidees, Fabr. (Gr. PotzccllcR, lj,mrsoR, Akullikitsok). 

6.  Phobctor ventralis (Val.). (Greed. ItcRivedlek, Kanikitsok, 
Gurunggmio.) 

F. Gr. 115 (C. gobio) ; C. V., IV., 1). 194, t. 79, f. I ; 
Gthr. Cat., II., p. 168. 

Cottus tricuspis: Rhdt. ; Gymnacanthus tric., Gill. 
Acanihocottus patris, Stor. 
Phobetor tricuspis, Voy. eu Scandinavie, t, 4, f. 1 ; 

7.  Centridermichthys unciizatus (Rhdt.). 
1L D. Vicl. Selsk. Skr., VI., p. liii. 
Gthr. Cat., II., p 172. 

I<, D. Vid. Selsk. Skr., VIII., p. Ixxv. 
Gthr. Cat., TI., p. 1’72. 

Nat. Tidsskr., II., 2, p. 253 ; Voy. en Scandin., t .  I., f. 2; 

? Cottus liolaris, Sab. 
10. Triglops Pingelii (Rhdt.). 

Nat. Tidsskr., 11. 2, p. 260; Voy. en Scand., t. 1, f. 1. 
3 T. pleurostictus, Cope. 
Gthr. Cat., II., p. 1’78. 

11. Aspidophorus decagonus (Schn.). (Greed. Kuniordluk, 

F. Gr. 112 ; C. V., IV., p. 223; Gthr. Cat., II., p. 251. 
Nat. Tidsskr., II., I., p. 243 ; Voyage en Scans., t. 5, 

Nat. Tidsskr., 11. l., p. 263. 

8. Cent?.i~lerntichth~s bzcornis (Rhdt.). 

9. lcclus hamatus, Kr. 

Gthr. Cat., II., p. 172. 

Kaniorna h .) 

f. 1. Archagonus decagonus, Gill. 

t The true C. qunilricornis, 1,. (hcxacornis, Rich.), (Oncocottus quadri- 
cornis, Gill), according to Sabine and liichardson nn inhabitant of Arctic 
America, has never been sent from the Danish Settlements in Greenland. Peters 
determined a Collus from the Enst coast of Greenland as C. herocornis, Rich., 
but is inclined to regard it as identical with C. scorpius, Fab. (Zte deutscho 
Nordpolarfahrt, II., p. 164). 
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Young : A. spinosissimus, Kr. 
Nat. Tidsskr., 1. c., p. 250 ; Voyage en Scand., t. 5, f. 2 ; 

C. V., IV., p. 224; VI., p. 554, t. 169; Gthr. Cat., 

(An undescribed species in the Museum at Copenhagen.: 

F- Gr- 121; C. V., IV., p. 327, t. 87 ; Gunth. Cat., 
1 1 . 9  P. 95; Nat. Tidsskr., 11. 1, p. 270; Voyage 
en Islande, &c., t. 9, f. 1. 

(8. viviparus, Kr. Nat. Tidsskr., 11. 1, p. 275, Voy. 
en Scand., t. 6, Gthr., p. 96, is now commonly re- 
garded only as a variety of s. norveg.) 

Gthr. Cat., II., p. 214. 
22. Aspidophoroides rno9zopterygius (Bl.). 

13. A. sp. 
II., p. 216. 

"14. Sehstes norvegicus (Mull.). (Greenl. SdZupaugak.) 

Lophioidei. 
15. Himantolophus grmalandicus, Rhdt. 

K. D. Vid. Selsk. Skr., VII., p. 132, t. 4. 
(Only a single mutilated specimen, which could not 

be preserved, with the exception of the frontal tuft, 
has been received.) 

Nat. Tidsskr., 11. 1, p. 639 ; Voyage en Scand., t. 9- 
Gthr. Cat., III., p. 205. 
(Only a few specimens have been received j one only 

could be preserved.) 
17. Oneirodes Esckrichtii, Ltk. 

Overs. I(. D. Vid. Selsk. Forh., 1871, p. 56, t. 2; 

16. Ceratias Holbmlli, Kr. 

Ann. Nnt. Hist., 1872, Vol. IX., p. 329, t. 9. 
(Only one specimen, not quite complete, is known.) 

Discoboli. 
"18. Cyclopteius lumpus, L. Greenl. Xepisa, Angusedlok, 

. (d), Arnardlok ( 9 ) .  . 
F. Gr. 92 & 94 (C. minutus, the young). 
Gthr. Cat., III., p. 155. 
Voyage en Islande, &c., t. 8. 

19. C. spinosus, Mull. (Greenl. Nepisurdhk.) 
r. Gr. 93; Nat. Tidsskr., 11. 2, p. 262; Voy. en 

Eumicrotremus spinosus Gill. 

Nat. Tidsskr., 11. 2, p. 274 ; 111. 1, p. 235. 
Voy. en Scandin., t. 8, f. 2. 
? L. communis, Sab. (sec. Gthr.); Gthr. Cat., 1% 

Proc. Acad. Phil. 1864, p. 191 (Port Foulke). 

Nat. Tidsskr., 111. 1, p. 243 ; Voy. en Scand., t. 13, 

Scand., t. 4., f. 2 ; Gthr. cat., III., p. 157. 

20- Liparis Fahricii, Kr. 

p. 161. 
21- .L. arctica, Gill. 

21a. aontagui, Don. 

f. 1. 
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22. L. Zineata (Lep.j, Kr. 

23. L. tunicata, Rhdt. (Greenl. Abapohitsok, Amersutak.) 

Nat. Tidsskr., 11. 2, p. 284 ; 111. 1, p. 244. 
Voy. en Scrtndinavie, t. 13, f. 2. 

F. Gr. 95 (pp.) ; Nat. Tidsskr., 111. 1, p. 236. 
L. barbatus, Ekstr. (sec. Malmgren). 
L. (Actinochis) major, Gill. 

Bat. Tidsskr., 111. 1, p. 252. 
L. gelatiuosus (Pall.), Rhdt. 

06s.-Prof. Peters (Zte deutsche Nordpolarfahrt, p. 172) refers 
several of these to one species, but is evidently not acquainted 
vit&rKroyer’s last paper on the subject. 

Blennioidei (et Lycodini). 
25. Stichaus prcecisus (Kr.). 

24. L. (Careproctus) Beinhardti, EL-. 

Nat. Tidsskr., I. i., p. 25 et p. 372, ; III. l., p. 295; 
Voy. en Scand., t. ZO., f. 1. 

Clinus (Etich.) nnimaculatus, Rhdt. ; Gthr. Cat., III., 
p. 283. 

Eumesogrammus pmcims, Gill. 
26. St. punctatus (Fabr.). 

F. Gr. 110 ; Nat. Hist. Selsk. Skr., 11, ,2, p? 84, 
t. 10, f. 3;  Nat. Tidsskr., III. 1,.p. 303; Voy. en 
Scandinavie, t. 20, f. 2 ; ,Gthr. Cat, IIL, p. 283. 

Sat.  Tidsskr., 111. 1, p. 268 ; Voy. en Scandinavie, 
t. 14, f. 2; Gthr. Cat., III., p. 282. 

Leptoclinus w.xleatus, Gill. ? Lump. maculrttua, Fries. 
(Greed. Tejamak.) 

F. Gr. 109 ; Nat, Tidsskr., 111. 1, p. 274 ; Voy. en 

Stichams lumpenus, Gthr. Cat., III., p. 280. 

Nat. Tidssk?., 111. 1, p. 280 ; Stichsua mediu 
Anisarchus medius, Gill. 

Nat. Tidsskr., JII. 1; p. 282. 

(Greed. AhuZZiahitsoh. j 

27. -&mpenus aculeatus, Rhdt. 

28. L. Fa6?icii, Rhdt. 

Scand., t. 14, f. 1. 

29. L. medius, Rhdt. 
r. 

Cat., UI., p. 281. 
30. L. grucilis, Rhdt. 

keptoblennius gracilis, Gill. 
Zrilus; Rioh. ‘ (Cent$oblennius nubilug Gill), from 

Sound, is not known from Greenland. 
31. Ccntronotus fasuiatus, Schn. (Greenl. Kurhsaurah.) 

F. Gr. 108 (BI. gunellus) ; Gth.  Cat., III., p. 28’7. 
Qunellus grcenlandious, Rhdt. ; C. V., XI., p. 44142, 

? Astei+ropteryx gunelliformis, Riipp. (Gthr. Cat., III., 

I!!!:;:. Selsk. Skr., VII., p. 123. 

K. D. Vid. Selsk. Skr. VII., p. 153, t. 6 ;  Gthr. Cat., 

t. 340. Muraenoides fasciatus, Gill. 

32. C. a nis, Rhdt. 

38. Lycodes Vahlii, Rhdt. (Greed. Nisarhornak.) 

lV., p. 319. 
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34. L. reticulatus, Rhdt; (Greenl. Akulliakitsok, Kussaunak.) 
K. D. Vid. Selsk. Skr., VU., p. 167, t. 6 ;  Gthr. cat., 

IV., p. 320. 
35. L. seminudus, Rhdt. 

K. D. Vid. Selsk. Skr., VII,, p. 223 ; Gthr. Cat., W., 
p. 320. 

36. L. perspicillum, Kr. 
Nat. Tidsskr., 111. 1, p. 289; Voy. en Scandin., t. 'r 

Gthr. Cat., IV., p. 320. 
37.. L. nebuZosus, Kr. 

Nat. Tidsskr. III., 1, p. 293. 

' 

(Melville Island), and L. mucosus 
have not been received from the 

'38. Anarrichas lupus, L. (Greenl. Kigutilik.) 
F. Gr. 97 ; C. V., XI., p. 349 ; Gthr. Cat., III.,'p 208; 

Voy. en Scand., t. 12, f. 2 ; Voy, en Islande, &c., t. 4. 
A. vomerinus, Gill. 

K. D. Via. Selsk. Overs., 1844, p. 140; Voy. en 

(A single specimen in the Museum at Co enhagen.) 

F, Gr. 97, b (A. minor). 
A. Steenstrupii, Gill. 
(Giinther, 1. c., regards it only m a variety of A. 

39. A. denticulatus, Kr. . 

scma., t. 12, f. 1. 

"40. A. pantherinus, Zouiew ? (Greenl, Kwrai , . )  . 

. . &pus.) 
41.. Byt&itesLfuscus, Rhdt. (Greed. Amersulak.) 

k. D. Vid. Selsk. Skr., VII., 175, t. 7 ;  Gthr., IV., 
1). 375. 

(dnly known from a single specimen.) 

F. Gr. 99 ; Nat. Tidsskr., 111. 1, p. 258; Voy. en 

G. punctulatus et lineolatus, Rhdt. ; G. pictus, ,GthI*. 

Cepolophis vnidis, Kaup. 

the Danish Set8ements iu apeenland, 

42. Gymnelis viiidis (Fabr.). (Greenl. Unernak.) 

Scand., t. 15. 

Cat., IV., p. 323 and 324. 
Ophidium stigma, Rich. 

Obs.-Uronectes Purryi (Rosa), Gthr. Cat., IV., p. 326,. found 
i?&t.ffin's Bay durin Parry's Third Voyage, has not yet been sent 

aadoidei, 
"4kt Gadus morrhua, L. (Greed. Saraudlik, Sa9 

F. Gr. 101 et 102 (G. callmias) ; Gthr. Cat., IV., p. 328; 
" Voy. en Islande, &c., t. 16. . 
Morrhua americana, Stor. 

dt. (Greenl. Ogak or Ouah.) 
3 (G. barbatus) ; G. ojac, Rich. 
andinavie, &c., t. 19. (According to Giinther 

I . a variety: of.No. 43.) , 
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*45. G. agilis, Rhdt. (Greenl. Misarkornah.) 
F. Gr., No. 100 (G. aglefinuy); 

Gthr., IV., p. 337. 
Merlangus polaris, SA., Ross, Richardson. 
G. Fabricii, Richards. Gthr. Cat., IV., p. 336. 
Boreogacius polaris, Gill. 

Oh-Prof. Peters has established a new species, G. glacialis, 
on a specimen of Cod from Saline Island (Zto deutsche Nordpolar- 
fahrt, II., p. 172). 

*46. itIerlangus carlionarius (L.). 
F. Gr. 104 (G.  virens); Gthr. Cat., IV., p. 339.; 

Voyage en Islando, &c., t. 6, f. 2. 
Pollachius carb., Gill. 

F. Gr. 105 ; Gthr. Cat., IV., p. 344. 

G. saida, Lep., 

(Greenl. Ordlit.) 

*47. Merluccius vulgaris, Cuv. 

*48. Lola molva (L.). 

"49. Brosmius vulgaris, Cuv. 

(Greenl. ARulliakitsoR.) 

(Greenl. Ivirksoak 
F. Gr. 106 ; Gthr. Cat., lV., p. 461 ( I d  olvavulgaris, FI.). 

(Greenl. Nejopallugak). 
F. Gr. 107; Gthr. Cat., IV., p. 369 (B. brosme). 
Voy. en Islande, &c., t. 5. 

50. Motella Reinhardti, ICr. 
K. D. Vid. Selsk. Skr., VII., p. 115 (M. mustela). 
Onos Reinhardti, Gill. 

K, D. Vid. Selsk. Skr., VII., p. 128 ; Gthr. Cat., IV., 

K. D. Vid. Selslt. Sky., VII,, p. 128 ; Couchia argentata, 

(A young form ?) 

51. M. ensis, Rhdt. 

p. 366. Onos ensis, Gill. 
*52. M. argentata, Rhdt. 

Gthr. Cat., lV., p. 363. Ciliata argentata, Gill. 

Macruridae. 
53. CoryphenoiaFes Stramii (Rhdt.). 

Macrurus Strcemji, Rhdt., Sundev. ; Toy. en Scandin., 

Lepidoleprus norvegicus, Kilss. ; Gthr. Cat., IV., p. 396. 

F. Gr. 111. ; M. Fabricii, Qundev. ; Gthr. Cat., IV., 

t. 11. 

54. Macrurus rupestris (Fabr.). Greenl. hgnziilgoak.) 

p. 390. 
65. M. tTachyrhynchus (Risso). 

Lepidoleprus trachyrh., It. ; Gthr. Cat., IV., p. 395. 
(A head alone was found 011 the ice at ICangek (Godt- 

haabsfjord.) 

*56. Hippoglossus vulgaris, F1. (Greenl. Netarnak.) 
Pleuronectidae. 

F. Gr. 117; H. maximus, Mind. ; Gthr. Cat., Iv., 
? H. americanus, Gill. 

57. H. pinguis (Fabr.). (Greenl. Netarnarak, Kallerag lek.) 
F. Gr. 118 (Pleur. cynoglossus); K. D. Vid. Selsk. 

Skr., I., p. 43, t. 2, f. 1 ; Voy. en Scandinavia, t. 22. 
H. grcenlandicus, Gthr., IV., p. 404 (cfr. p. 450)- 

p. 403; Voy. en Islande, &c., t. 14. 
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58. Drepanopsetta '(Hippoglossoides) platessoides (Fabr.). 
F. Gr. 119; IC. D. V. Selsk. Skr., I., p. 50, t. 2, f. 2 ;  

Voyage en Scandinavie, t. 21 (Greenl. OhotaR, Kol- 
levsah). Citharus platessoides, Rhdt. sen. 

(Greenl. Puts?*otok.) 
Ammodytidae. 

59. Ammodytes dubius, Rhdt. 
F. Gr. 98 A. tobinnus). 
H. D. Vid. 's elek. Skr., VII., p 131 ; Gthr., IV., p. 381. 

06s.-The name will perhaps be dropped. Kroyer distinguished 
two Greenland species which he regarded as new. 

hpil l ini .  
60. Anguilla, sp. (Greenl. Nimeviah.)' 

F. Gr. 96. 
Clupeacei. 

"61. Clupea harengus, L. (Greenl. Kupisclik.) 
F. Gr. 129; Gthr. Cat., VII., p. 415.; Cuv. & VAL 

XX., p. 30, t, 591-93. 
Ealmones. 

62-66. Salmo, sp. 
The Salmons of Greenland (F. Gr. 123-27)) "Hapi- 

sarliksoak " (S. salar, Fabr.), " Ekalluk " (S. carpio 
et alpinus, Fabr.), '' Ekallukak " (S .  stagaalis), and 
6' Aunardlek )) (S. rivalis) nre doubtful species, which 
have received no revision since the time of Fabricius. 
Cfi-. Giinther Cat., VT., p. 124. Peters (Zte deutsche 
Kordpolarfuhrt, IT., p. 174) determined two fresh- 
water specimens from &bine Isl. (East Greenland) 
8s 8. Hoodii, Rich. 3 

67. Microstonin (?) grcxdaiadica, Rhdt. 
IC. D. Vid. Selsk. Skr., YIII,, p. lxxiv. ; Gthr. Cat., 

VI., p. 205. 

F. Gr. 128 (8. arcticus) ; S .  gmnlandicus, BI., Rich. ; 
Giinth. Cat., VI., p. 170 ; CUV. &L Val. d., p. 392, 
t. 620-23 ; Voy. en Scand., t. 16, f. 1 ; Voy. en 
Islande, &c. t, 18, f. 1. 

"68. Mallotus villosus (Mull.). (Greed. Angmaksak.) 

Scopelini. 
69. Scopelus glacialis, Rlidt. (Greenl. h'eblernah.) 

F. Gr. 120 (Labrus exoletus) ; Gthr. Cat., V., p. 407. 
Nat. Tidsskr., 11. 2, p. 230; Voy. en Scunrlin., t. 16, 

Nat. Tidsskr., 11.2, p. 253 ; Voy. en Scandin., t. 16 B., 

F. &r. 130 (Clupea encrassicholus) . 
Nat. Tidsskr., 11. 2, p. 241; Toy. en Scandinavie, 

hctozenus borealis, Gill. 

f. 2. 

f. 2 ;  Gthr. Cat., V., p. 426. 

70. Stomias fcrox, Rhdt. 

51. Parale is &wcalis, Rhdt. (Qreenl. Saviliursak.) 

t. 16 B., f. 1 ; Gthr. Cat., V., p. 419. 



122 

Squali, 

LUTKEN ON THE FISHES OF GREENLAND. 

'72. Selachus maximus (Gum.). (Greenl. Kaksibkamioa.) 
F. 0. 90;  Sq. peregrinus, Blv. ; Sq. elephas, Les. 
Cetorliinus maximus, Gill. 
Gthr. Cat., VIII., p. 394. 

F. G. 88 (Squrtlus acauthias); Gthr. Cat., VIII., 

74. Somniosus~microc~~~alus (Schn.). (Greenl. Ekallurksoak.) 
F. Gr. 89 (Squalus carcharias) ; Somniosus brevipinna, 

Squal. borealis, Scor. ; Squ. glacialis, Faber ; Scymnus 

Laemargus borealis, M. H.7 ; Gthr. Cat., VIII., p. 426. 
Voyage en lslande, &c., t. 22 & t. 1. 

7 3 .  Centroscyllium Fitbricii, Rhdt. (Greenl. KGkilik.) 

p. 425. 

Les. 

micropterus, Val. ; Sc. Gunneri, Rich. 

rtajae. 
75.  Raja radiata, Don. 

76.  R. sp. 

(Grecnl. Taralikisak.) 
F. G. 87 (R. fullonica) ; Gthr. Cat., VIII., p. 460. 

The eggs of a larger species have been received from 
Greenland. 

77. Pet~omyzonJEzcviatilis, L. 
Cyclostomi. 

Gthr. Cat., VIII., p. 502. 
Two specimens have been sent from the southern part 

of Greenland. 
*78. Myxine glutimsa, L. (Greed. Ivik.) 

F. Gr. 334; Gthr. Cat., VIII., p. 510. 
06s.-The Fishes of Greenland which are of economical im- 

portance are especially Cottus scorpius, Sebastes norvegicus, 
Cyclopterus lumpus, Hip?oglosst~s vulgaris, Gadus agilis and 
ovak, Salmo carpio, Mallotus awticus, and Somniosus micro- 
sephulus. 

Many of the rarer Fishes of Greenland are inhabitants of great 
depths, and owe their rarity in collections to this circumstance. 

The short time allowed for the compilation of this list has pro- 
hibited every attempt to solve the doubts of identity, &c. with 
which the history of certain species is perplexed. 

. _ _ _ _ _ _ _ _ _ _ ~  

t The name Lreniaryus (M, 11.) is preoccupied by Kroyer for a genus of 
parasitic Crustacea. 
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V I I I . ~ O n  the STRAINING APPENDAGES or BRANCHIAL 
FRINGES of the BASKING SHARK (Selachus makimzcs, 
Cum.). By Prof. Dr. JAPETUS STEENSTRUP. 

[Abstract of the Memoir in the Overs. over d. K. D. Vidensk. 
Selsk. Forhandl., 18’73.1 

Dr. Steenstrup offers an explanation of certain appendages 
many feet in len thy consisting of long, hornlike rays resembling 

research. 
Professor Hannover showed, in his work on the dermal spines 

of Rays and Sharks, that these rays have the same structure as the 
spines, being formed of bony matter and identical with true teeth. 
Not admitting with Hannover that these rays are situated on 
the outer skin, like the spines of certain Rayu, Steenstrup- bas 
always supposed, from their form and disposition, that they, filled 
an office similar to that of the beard-like gums of t,he Whale. 

Such straining appendages, composed of a series of distinct 
teeth set upon the branchial arches, occur in a great number of 
fishes,* notably those living on animalcules only. Having  been led 
to suppose that such appendages belong to certain great Sharks, Dr. 
Steenstrup has been fortunate enough to find a remark mad& by 
Gunnerus relative to the Pelerin, dated more than a century ago, 
and so exactly descriptive of this organ that there can be no 
doubt of its identity. Thus he has been able to show that other 
authors also have observed that there wm such an apparatus in 
the Pelerin, although the indications are so incomplete that 
without Gunnerus’ description it would be impossible to under- 
stand them. 

With this description by Gunnorus, and corresponding indica- 
tions by other authors-for example Low, Pennant, Mitchell, and 
R. Foulis-Steenstrup has arrived at the following coiiclusious :- 

1. The Pelerin (Selachus maximus, Guns.) or Basking Shark 
has the interior of the mouth furnished wlth a fringe or brachial  
strainer of a special character, as a little beard-like apparatus, 
with rays 6 or 6 inches long, and resembling that of Balawa. 

beard or comb-li f e fringes, which have long been the obj 

Andrew Smith founa the branchial openings in the mouth of Rhino- 
do? igP~CUs guarded with a cartilaginous, sieve-like apparatus for straining 

? & “ k o r n  water ejeoted through ,the branchial canals.-Ihst. XOOL 
’* Africa, Pk+,,&qnQn, 1849. 4tO. 
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3. The existence of such a fringe places beyond a doubt that 
the manner of living of the Pelerin is similar to that of the 
‘‘ whalebone ” Whales ; so that this colossal Shark obtains its food 
from the small Rnirnals tlint it sifts from the ~ R S S  of water 
ejected through the fringe. 

4, The rays of the branchial fringe or the elements of the 
branchid cc  beard,” as the microscopic researches of Hunnover QO 
to  prove, must be considered as very Zong and attenuated teeth, 
an arrangement which gives to tho genus Selachus a generic 
character et present unique. 

5. Characterised by these branchial np11endngcs, Selachians 
existed in the seas of Europe during tlic Tertiary period, being 
represented by Hannovera aurata OF 1’. J. Van Beneden,t found 
in the Belgian Crag near Ant,werp. 

IX.-PRODROMUS FAUNB MOLLUSCORUM GRCENLANDIB 
(in Rink‘s “GrGnland,” &c., 185’7, pp. 75-100). By 
Dr. 0. k L. MORCH. Revised and augmented by 
Dr. 0. A. L. NORCH, University Museum, Copenhagen. 
April 1875. 

[The species marked with an * are doubtful inhabitants of Greenland.] 

MOLLUSCA GRCEXLANDICA. 

CLASSIS I.-ANDBOGYNA, Morch. 

“1. Arion fuscus, Mull. Probably introduced. 
Ordo I.-Geophila, Fkr. 

L. ryestis, L. 

‘‘ The neat little Snail,” ohf. & Paulsen’s Reise i Island. Helix 
pellucida, Fabr., Fnun. Grconl. Found alive all the winter, 
chiefly at tho hot springs where dngclica grows. 

According to Wormskiold. 
2. Vitrina angelica, Bk. & Moll. Pfr. 

3. Conulus Fabricii (Helix), Bk. & Moll. 

Helicella Steenstrupii, March. Helicella sp., Stp., Conch. von 
Island. Helix nitida, Fabr., F. G., n. 385. H. alliario, 
Forbes, Brit. Assoc., 1839, p .  142. 

*5.  Helicogena (Tnchea) hortensis, ’Mull. (Igaliko ; Worm- 

Pfi.. 
*4. Helix alliaria, Miller. 

skiold.) 
6. Pupa (Vertigo) Hoppii, Moll. 
7. Succinea grcenlandica, Bk. & Moll. Pfr. (Gr. Kzchsuk.) 

8. Planorbis (Nautilina) arcticus, Bk. & Moll. Dkr. 
9. Limnaea (Limnopbysa, subg.) Vablii, Bk. & Moll. 
(10.) var. a. nitens. L. Pingelii, Bk. & Moll. 

Pfi.. 

Ordo 11.-Xygrophila, Fkr. 

(In R pond at 
Nepisetsundet.) c 

t Bullet. Acad. It. Belg., see. 2, vol. xxxi., 1871, P. 504. 
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- 
16. 

17. 

18. 

19. 

20. 
21. 

22. 
23. 

24. 

25. 

26. 
27. 
28. 

(11.) var. 6. leucostoma. L. Moolleri, Bk., 1847. L. gram- 
landica, Jay, Cat. (Bk. olim.) 

(12.) var. p malleata. 
(13.) mar. 6. parva: peristomate swpc soluto, linea elevata 

parietali. 
14. L. Wormskioldii, Bk., 1847. Species intermedia. Testa 

umbilicata, solidissimn ; spirn, elongata, acuminata ; 
sutura profunda ; sperturn semilunari, interdum soluta. 
Taken with the dredge near Arsut, outside a river, by 
L. Barrett and C. 1’. Moller. 

15. L. Holboolli, Bk. & Mbll. 
Ordo III.-Ptenoglossata, Troschel. 

Menestlio albula, (Turbo) Fabr. Miill. Stirnps. 
Pyramis strintula,’Cuuthuoy, Bost. Journ. 

Scalaria grcenlandicn, Perry, Conch., 181 1. 
Turbo clathrus graeulaudicus, Ch., XI., f. 1878-79. Scalaria 

communis, var., Lam. 
fkalaria (Acirsa, subg.) borealis, Bk. Proc. Geol. SOC., 

1841 : Jhonn, Index Pal. 

l’hilinc qnudrata, S. Wood. 
Moll. ? 

Ph. punctsta, (Bullwa) Moll. non Adams. 
Cylichna alba, (Bullsn) Brown. Lovhn. 

Bulla corticata, Bk., Mijll. B. triticea, Couthouy. 
C. Reinhardti, ISolb. & Moll. 
C. (Roxania, . subg:) insculpb, Totten. Gould. (Bulls 
Reinhardti, Moll., p.p. 
Utriculus turritus, ()Bulla) Moll. Bulli obstricta, 
Gould ? 

Diapliana clebilis, Gould. Phil. 
Bulla subangulata, Miill. 

D. expansa, Jeffr. 
Pliysema hiemalis, Couth. 
Dolabrifera IlolbaAlii, Bergh. (Belonging to a genus 
of Aplysiadre not found nearer than the West Indies, 
It is about 2 inches long, with an internd shell.) 

S. planicostata, Kiener. 

&;&ria, Lye11 “ On the Rising of Sweden,” t. 2, f. 11, 12. 
S. undata, Sow., Thes. 

Bull@& granulosa, ‘‘ Sam,” 
s. Eschrichtii, Holb. C% Miill. 

(Bulla oryza, Totten 3) 

Arnphisphyra globosa, Lovh ? 

Ordo 1V.-Gymnobranchia, Ciivier. 
29. Dendronotus Reynoldsii, Couthouy, Boston Journ. 

(30.) junior ? Tritonia Ascanii, Moll. 
31. Lamellidoris liturata, Bk. Moll. 

32. D. acutiuscula, Stp. Moll. 
33. Doris (Acanthochila) repanda, Ald. et Ham. 
34. Polycera Holbaellii, (Euplocamus) M611. 
35. P., another species, drawn by Holboll. 

3’7. a o l i s  salmonacea, Couthouy, Boston dourn. 

38- 2 3 3 0  bostoniensis, Couth. (Omenak ; Olrik.) 

Doris arborescens, Fabr. l’ritonia, Mall. 

Doris muricata (Miill.), Sam. D. bilamellata, Ald. et Hac.  

*36. Proctaporia fusca, (Doris) Fabr., F. Gr., fig. 10. 

Doris papiilosa, pab. Zolis papilligcra, Bk., 1847. a. 
bodoensis, Miill. non Gun. 
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39. A3, Olrikii, Miirch. M. A!?. 'gymnotre, Couthouy, 
sed utrinque faaciculis c. xii. fasciculorum papillis 
confertis, in linea recta transversa digestis ; dorm hudo. 

40. Galvina rupium, Moll. 
41. Campaspe pusilla, Bergh. 

.42. Cratena hirsuta, Bergh. 
43. Limapontia 3 daudata, Moll. According to Fabricius. 

Ordo V.-Pteropoda, Cuvier. 
. 44. Clione limacina, Phipps. (Gr.. Augursak, Atauraah,) 

Clione papilionacea, Pallas. Cho retusa, MtiU., Fabr. Clio 
borealis, Brug. 

45. Limacina helicina, Phipps. 

arctica, Fabr. 
46. Heterofusus belea, (Limacina) Moll. 

47. Clio pyramidata, L. 
boll & Rink.) 

(Gr. Tullukaursak.) 
L. helicialis, Lam. Argonauta argo?, Mull,, Prod. Arg. 

Spinalis Gouldii, Stimpson, Shells of New Engl., p. 27. 
(Mouth of Davis's Strait; Hol- 

CLASSIS II.-DIoIcA, Latr. 
Ordo 1.-Taenioglossata, Troschel. 

48. Onchidiopsis grmnlnndica, Bergh. 
49. Marseuina grcenlandica, (Sigaretus) Moll. 

glabra, Couth., probably. 
50. M. (Oithonella, subgen.) micromphala, Bergh. 

51. Velutina (Velutella, subg.) flexilis, Mont. Lask. 
V. plicaiilis, Lovh ,  non Mull. quse Ahera bullata (Fabr.) est. 

52. V. .( Velutina, Flem., subgen) lanigera, Moll. 
Helix haliotoides, Fabr., teste MS. auctoris. 

53. V. haliotoides, (Helix) Mull. Moll. LovBn. 
c(54.) var. grandis. Nerita bullata, Ch., X., p. 307, f. 1598-9. 

Bulla neritoidea, Ch., 1. c., lin. 20. (Julianehaab). 
55. V. (Morvillia, subg.) zonata, Gould. (Godthaab, Holb.) 

Galericulum undatum, Brown, teste Gould. 
(56.) var. grandis. Velutina canaliculata, Bk., 1847. (hsut,  

57. Lacuna (Epheria, subg.) vincta, Mont. 

58. L. glacialis, Moll. Middendorf. 
59. L. (Temana, subg.) pallidula, Da Costa. 
60, Littorina grmnlandica, Ch. Mke. 

(61.) var. lwior. Norita littoralis, M U , ,  Prod., 2953. 

Marsenia graenlandica, Bergh. (Bk.), t. Y., f. 121 Oxynoe 

(Pro- 
bably the same aa NO. 49.) 

Sars. 

Barrett.) ' 

Turbo divaricatus, Fabr. non L. Laouna, M6k Lovh. 

Moll. 

Nerita littorea, Fabr. T. Davidii, Bolt. L. Castanea, Desh. 

Fabr. 
Lit. palliata, Sam. Lit. arctica, Moll. 

"62, L. obtusata, L. An. monstrum precedentis ? 
63. Natica affinis, (Nerita) Gm. 

Natica clausa, Sow. N. septentrionalis, Bk. XSU. N. con- 

64. Mamma, (Lunatia, subg.) grosnlandica, Bk. MOIL 
solidata, Couthouy. 

LovBn. 
Natica,pallida, Brod. & Sow.? 
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65. M. (Mamma, subg., El. ?) borealis, Gray, 1839, Beechy’s 

66. M. (Amauropsis, subg., Morch) islandica, (Nerita) Gm. 

(67.) var. fragilis. Natica cornea; Moll. 
68. Amaura candida, Moll. 
69. Aclis Walleri, Jeffr. 

70. Rissoa (Onoba, subgen.) saxatilis, Moll. 

71. R. (Paludinella) globulus, MOH. 
72. Rissoa (Onoba, subg.) Castanea, Moll. 

73. R. scrobiculata, Moll. 
74. Rissoella eburnea, (Rissoa) Stimpson. 

voy., t. 37, f. 2. 
N. nana, Miill. 

Natica helicoides, Johnst. 

H. & A. Adams, Gen. 
(Hamilton Inlet, Labrador j Wal- 

lich.) 

Trochus striatellus, Pab. non L., Rissoa arctica, LovOln. 

R. exarata, Stimps. Sh. New Engl., p. 34, t. 1, f. 3, probably. 

Boston Journ., Proc., IV., 14. Shells of New Engl., p. 34, t. 1, 
f. 1, sed spm. groenlandica differunt : labro medio coarc- 
tat0 et columella torta. Maller, Index, Addende, No. 4, 
Gasteropus. (Godthaab, 60 fathoms, Holb.) 

75. Skenea planorbis, (Turbo) Fabr. Moll. Lovhn. 
76. Homalogyra rota, Forbes & Hanley. (1,622 faths., 

77. Mdleria costulata, (Margarita) Moll. F. & R. (Godt- 

78. Turritella (Tachyrhynchus, subg.) erosa, Couth., Bost. 

79. T. (Tachyrhynchus, subg,) reticulatrt, Mighels & Adams, 
Bost. Journ., iv., 50. 

80. Cerithium (Bittium, subg.) archicum, Morch. (Sukker- 
toppen, 65 fathoms, Holb.) 

Turritella? costulata, Miill. (Nec Lam. nec Risso.) 
81. Trichotopis borealis, Brod. & Sow. 

Tr. atlantica, Bk. 
82. ’&. conica, Moll. (Near Fladoerne, 30 fathorns; Sondre 

83. Aporrhais occidentulis, Bk. (A fragment from Dr. 

84. Cancellaria (Admeto, subg.) viridula, (Tritoniuni) Fabr. 

Admete crigpa, MB11. C. buochoides, Conth, C. Couthouyii, 

86. Pleurotoma (Ischnula, Clark ; Pleurotomina, Bk., ,subg.) 

Deflancia nobilis, Miill. Pleurotoma Mcelleri, Reeve, f. 324. 

‘ L U S  turriculua, Gould. 

Wallich.) 

haab, 60 fathoms, Holb.) 

Journ. 
T. polarie, Bk. & Mall. 

T. lactea, Mall. 

Stromfjord, 60 fathoms.) 

Vahl.) 

Adams, Gen., t. 29, f. 5. 

Jay. 
ordo 11.-Toxoglossata, Troschel. 

turricula, Mont., var. 
Subsp. 1. Murex angulatus, Don. 

Defr. lactea, Mall., teste Reeve. .. 
a sp 2. Defrancia scahpjs, Moll. 

87* Subsp. 8. Defrancia exarata, Moll. 
Plewotoma rugulata, ~~&l6ll .” Reeve, f. 348. 
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88. P1. Woodiana, Moll. 
Pleurotoma leucostoma, Reeve, f. 278. D. reticulata, VahI., 

teste Reeve. n. harpularia, Couth., teste Lovhn. Tritonium 
roseum, Sars. Lovan, No. 89. 

89. PI. elegms, nloll., non Scaclii. 
90. PI. pyramidalis, Strom. 

Subsp. 1. Fusus pleurotomarius, Couth. Defrancia Vahlii, 
Bk. Moll. Reeve. 

91. R. cancellnta, (Fusus) Ivliglicls & Adams, 1841. 
Defrancia cinerea, MBller. Tritonium Pingelii, Sars. 

(92.) var. purpurea. D. Pingelii, Bk. Moll. 
93. P1. violucca, M. 8: Adanis. 

Pleurotoma grcmlandica, Reeve 
f. 343. D. suturalis, Moll., teste Reeve. 

(94.) var. spira breviori. PI. livida, Reeve, f. 316, non Moll. 
(95.) var. veiitricosn. 
96. PI. borealis, Reeve, f. 277 (Errata). 

(97.) var. ventricosa, pallida. 

Defrancin cylindracon, Moll. 

Defrancia Beckii, Moll. 

Defrancia scalaris, “ Vahl.,” Reeve olirn. D. livida, M611. 
non L. 

D. viridula, MBlIer, non Fabr. P1. decussnta, Couthouy, non 
Brown. 

Ordo 111.-Rhachiglossata, Troschel. 
98. Tritonium glaciale, L. Ch. Lam. 

Buccinum carinatum, Phipps, Voyage. 
‘99. Tr. Hancockii, Morch. B. grenlandicum, Hsncock. 

Reeve, non Ch. 
100. Tr. scalariforme, Bk. & Moll. 

Bnccinnm tortuosum, Reeve, f. 11. E. tenue, Gray; Reew, 

101. Tr.’undntum, L., Mitld., Beitr., p. 482, pl. 4, f. 3. (Olrik, 

102. Tr. terrae-no%-@, Beck. B. Donovani, “ Gray,” Reeve, 

103. Tr. grcenlmdicum, Ch., X., p. 1’77. 

(104.) var. €5. tenebrosum, Hanc. An., vol. xviii., t. 5, f. 12. 
(105.) var. 13. Humphreysianum, Moll. non Bennett. 
106. Tr. hydrophanum, (Buccinum) Hancock 

107. Tr. undulatum, Moll. 

108. Tr. Humphreysianum, Bennet ? 

109. Tr. ciliatum, Fabr. MoII. 

(110.) var. laevior. 
111. Fusus (Neptunea, subg.) despectus, L. 
(112:) Tar. Tritonium foinicatum,’Fabr. Voy. de la Recherche, 

t. 2, Fabricius’ original specimen. 
(118.) vnr.  USUS US carinatus, Pennant. ‘Lam. 

f. 2 7 1  

Holb.) 

f. 2. (Olrik.) 

Tr. undutum, Fabr. Buccinum cyaneum, Brug.., Bk. Mall. 
Lovhn. Sars. B. boreale, Leach, ROSS’S Voyage, 11.,1819, p.173. 

(Olrik, 200- 
300 fathoms.) 

Buccinum $lacialo, Don. B. labradorense, Reeve. 

Buccinum ciliaturn, Reeve, fig. 11, non Falx. 

B. Moelleri, Reeve, f. 29. B. tenebrosum, var. borealis, Midd., 

B. un- 
datum, Mtdd., Beitr., 482 ; non L. 

Bcitr., t. 3, f. 7, 8. 

Fabr. 
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114. F. tornatus, Gould, wr. (S-lolboll collected one spcci- 

115. F. (Tritonofusus, subg.) ICrceyeri, Mlill. (Arsut, 

Fusus arcticus, Phil., Abbild. 
116. F. latericeus, Moll. 

Tritoniuin incarnatum, Sars, “ Itcisc til Lofoten.” 
117. F. (Sipho, subg.) islandicus, Ch., 4, f. 1312-13. 

118. F. I-Iolbmllii, Moll. 
119. F. propinquus, Alder. 

120. F. ebur, Morch. 
121. F. togatus, March. 
122. F. Lnchesis, Mii~ch. Uniquc. 14 inch loug, with tur- 

123. F. (Volutopsius, subg.) norvegicuq Ch., vnr. (Col- ’ 

F. Largillicrti, Petit, Jouru. de Conch. 
124. Murex (Tropho11, snbg.) clntliratus, L. 

Tritonium Rossii, Lcacli. 
(125.) var. Tr. Baniffii, Don. 
126. Tr. Gunneri, Loviin. 
127. Tr. craticulatus, (Tritouium) F ~ N .  

128. Purpura lapillus, L. Fubr. (Neritiksolrfjo~dcii,) 

129. Columbella (YARtyriR, snbg.) rosacea, Goulcl. Moll. 

130. Mitrn (Volutomitra, G r y ,  snbg.) grcriilandica, Uk. 

men.) 

Lucas Barrett & Holboll.) 

Fusus borealis, Phil., Abhild. 

(Dr. 
Pingel.) Dr. Pfaff, 1 spcm. 

‘Ktonium antiquum, Pribr. non L. 

P. Sabinii, IIanck., An., xviii., pl. 5, f. 10. 

retted spire. 

lectocl by Pastor Jorgensen.) 

Found in ii Bish‘s stomach. 

Trophon 13ainfiii, hlijll. pp. 

Trophon Fabricii, 151~. IIancock. Niircx borealis, Rccvc. 

var. 1’. imbricata, Lam., No. 31. 

Mangelia Holboellii, Beck. 
Pleurotoma viridula, “ Miill.” Reeve. 

Moll. 

CLASSIS III.--EXOCEPHALA, Lntr. 

131. Trochus occidentalis, Mighels & Adams. 
Ordo I.-Rhipidoglossata, Troschel. 

Stimpson. 
Trochus formosu8, Forbes, Ann. & Mag. Margnritn alabastriiin, 

Gm. 
Bk. Lovhn. 3’. & 11. 

132. Margarita gracnlandica, ch., v., f. 1781, p. 108. 

M. umbilicalis, Brod. & Sow. M. undulnta, v n ~ .  IEcvior, M611. 
(133.) var. a. M. sulcatn, Sow. Midd., t. 8, f. 45, 46. 

(135.) vnr. 7. M. undulata, S. & 13. 

136. cinerea, Couth., Bost. Journ. 

Wood. 

(134.) var. p. M. costellata, SOW. ,e Brod. 

Trochus cinereus, Fabr. p.p. Maigarita striata, Leach, teste 
Vorb. & Hanl. 

r1’0chus cinerariug, vap. Babr., B. Gr. Margaritn striata, var. 
Eroenlandicn, Mall. &I. sordidn, IIancock, Ann. tk &g. 31. 
Rrenlandica: (~11.)  forma despecta, March. 

grnndis. &I. stricLta, 13. L!! S. (Ol~di.) 
1 86122. 
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138. M. helicina, Phipps. Fabr. 

139. M. argentata, Gould. Middend. 

140. M. Vahlii, Moller. 
F. & H. 

141. Cemoria noachina, (Patella) L., Mantiss. plant. 

142. Scissurella crispata, Fleming, var. Moll., Append. NO. 3. 

143. Pilidium rubellurn, (Patella) Fabr. Gm. Moll. LovEn. 

144. Lepeta caeca, (Patclla) Mull. Lovbn. 
var. Patella candida, Couthouy. P. cerea, Moll. 

145. Tectum testudinalis, (Patella) Mull. Moll. L o v h  
Patella testudinaria grcenlandica, Ch., X., f. 1814-15. 

146. Chiton (Tonicia, subg.) marmoreus, Fab. 
junior? Ch. cinereus, " L." Fabr. 

147. Ch. (Leptochiton, subg.) albus, L. Fabr. Moll. L o d n .  
148. Chiton ruber, L. 
149. Ch. cinereus, L. 

Ch. asellus, Ch. 
150. Siphonodentalium, sp. 

Trochus neritoides, Gm. Helix margarita, Laskey. Margarita 
arctica, Leach. 

M. glauca, Moll., Index. M. Harrisoni, Hancock ? 

M. pusilla, Jeffr. 

Patella fissurella, Mull., Prod. 2865. Gm. 

Ordo II.-Heteroglossata, Troach. 

Sam 

According to 0. Torell. 

CLASSIS IV.-CEPHALOPODA, Cuv. 
151. Octopus grcenlandicus, (Sepia) Dewhurst, 1834. (Gr. 

Sepia octopodia, Fabr. Octopus granulatus, MW. non Lam. 
0. arcticus, Prosch. 

152. Cirroteuthis Muelleri, Esch. Sciadcphorus, Reinh. tL 
Prosch. (Jacobshavn.) 

153. Rossia pdpebrosa, Owen, Ross's Second Voyage. 
154. R. Mmlleri, Stp., 1856, Act. I-Iafn. 
155. Leachia hyperborea, Stp., 1856, Act. Hafn. 
156. Gonatus Fabricii, (Onychoteuthis) Lichenst. (Gr. 

(157.) junior (teste Stp.), Onychoteuthis ? amcena, Moll. (Gr. 

Imab-puird.) 

AnzilTloR.) 
Sepia loligo, Fabr., IT. G. Onychoteuthis Kamschatica, Midd. 

Amihungoah.) 
"158. Sepiola atlantica, #Orb. ?teste Stp. (Holb.) 

CLASSIS V.-ACEPRALA, Cuv. 
159. Teredo denticulata, Gray, Ann., 1850, VIII. Differt a 

T. nuna, Turt. (T. megotara, F. & H,) alaeparte dorsali 
antice rotundata, nec acuminata. 

Pholas tcrcdo, Fabr. (Gr. Xcrhsuk-Kuma.) Teredo navalis, 
T. dilatata, Stimps. Bost. Proceed., Oct. 1851, Moll. non L. 

probably. 
160. Mya truncata, L. Fabr. Moll. 

arenaria, Fabr. teste MS. auctoris. 
161. M. arenaria, L. Moll. Fabr. MS. 

.var. M. Uddevalensis, Forb., Geol. SUIT., I., p. 407. junior M. 
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162. Cyrtodaria siliqua, Spgl. 

163. C. ICurriana, Dkr. About 2 inches long ; pale-brown 
(Found at low water near Jacobshavn; Dr. 

(Fossil, Dr. Rink.) 
Glyoimeris incrassata, Lam. 

in colour. 
Pfaff.) 

164.’ Saxicava arctica, (Mya) L. Fabr. (Gr. Imennek.) 

165. Panomya norvegica, (Mya) Spgl, Woodward. (Fossil, 

166. Lyonsia arenosa, (Pandorina) M811. 

167. Thracia myopsis, Blr. Moll. 

168. Th. septentrionalis, Jeffr.Th. trnncata, Mighels & Adams, 
Boston Journ., 1842, t. 4, f. 1 (sed margine dorsali 
magis declivi.) Long. 27 mm. ; height 19 mm. (Eight 
Danish miles off land outside the Sondre Strijmfjord, at  
60 fathoms, Moller.) 

Mya byssifera, Fabr. Saxicava graenlandica, Pot. & Mich. S. 
pholadis, L. Gray, Parry’s Voy. 

Dr. Rink.) 
Panopcea Spengleri, Valenc. 

Lyonsia gibbosa, Hancock, Ann., XVTII. t. 5 ,  f. 11, 12. 

Thracia Couthouyi, Stimpson. 

169. Newa cuspidata, Olivi. (Wallich.) 
170. Tellina (Macoma, subg.) culmrea, Ch. 

171. T. moesta, Desh. Perhaps only a variety of 7‘. calcavea, 
(Arsut, L. Barrett.) 

172. T. crassula, Uesh. Small, triangular. ICnown from 

173. T. tenera (Macoma, Leach), ROSS’S Voyage, ii., 1819, 

1’. grcenlandica, B1c. Gould, p. GG. Lovh,  No. 299. T. 
Fabbricii, I-Ianley. Sow. Thes., f. 112. Venus fragilis, Fabr., 
No. 414. 

Tellma proxima, Smith. 

influenced by fresh water. 

Greenland by n few specimens only. 

p. 175 ; Tliomson’s Annals Philos., xiv., 1819, p. 204. 

1’74. Venus Auctuosa, Gould, p. 57, f. 50. 
175. Pisidium Steenbuchii, (Cychs) Moll. 

176. Thyasira Gouldii, Phil., M. Z . ,  1845, p. 74. 
Cryptodon flexuosum, Moll. 

177. Montacuta elevata, Stimpson. 
M. bidentata, Gould, p. 59, non Mont. 

178. M. Mcelleri, Holb. 
179, M. Dnvvsoni, Jeffr., Brit. Conch., ii., 2IG. 

‘ 180. Kellia planulata, Stimpson.’ 
IC. rubra, Gould, p. GO, f. 33, non &font. 

181. Turtonia minutu, (Venus) Fnbr. 
Chione minuta, Desh., Cat. Veu., No. 121. 

182- ’Astarte compressa, (Venus) L., Mantis. plant. roll Mtg. 
Venus borealis, Cb, VII., f. 413, 414. Astarto elliptlca, Brown. 

183- A. Ci’ebricostata, McAndrew &Forbes, Ann., 1847, XIX., 

(Narsdik ; Holb.) 
(In u pond near 

.Baals River.) 

Gould, f. 52. 

(Gr. Ipiltsauuutak.) 

A. semisulcata, Gray. Miill. Phil., Abblld., non L e ~ l l .  

P. 98, t. 9, f. 4. 
A- CreRatft, Gray (?), Pnrry’s Voy., 1824 

I 2  
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184. A. (Triilonta, subg.) semicuhata, Leach, Redd Voy., 

Crassina arctica, Gray, Parry’s Voy. MO11. Venus borealis, 

18.5. A. (Nicania, subg.) striata, Leach, 1819, ROSS’S Voy., 
App., 170. Gray, Beechy’s Voy., t. 44, f. 9. Moll. 

(186.) var. A. globosa, Moll. 
187. A. Banksii, Leach. Moll. Beechy’s Voy., t. 44, f. 10. 

“188. A. pulchella, Jonas. Phil., Abbild., X., p. 60, t. 1, f. 12. 

189. Cyprina islandica, (Venus) L. non Fabr. (Ur. R~dolpli. j 
190. Cardium ciliatum, Fabr. 

C. islandicum, Ch. C. arcticum, SOW., Ill., f. 26. 
191. C. elegantulum, Beck. Moller. Sar~ .  
192. C. (Serripes, subg.) grcenlandicum, Ch. 

Venus islandica, Ihbr. non L. (Gr. Ipiksu7tnuR.) 
(193.) var. borealis, Reeve ; gtriated anteriorly and posteriorly. 
194. Arca pectunculoides, Scacchi. (Wallicli.) 
195. Nucula inflata, Haucock, Ann. 

N. tenuis, Gray. Moll. 
196. N. nitids, SOW., Illust. 
197. N. delphinodont:l, Mighels 9t Ailams, Boston Journ. 

App., 175 ; non Moll. 

Ch., VII., f. 412. Crassina corrugatn, Brown. 

A. multicostata, Macgill. Phil. 

A. Warhami. Hancock ? 

IIanley. 

iv., 40. Gould. 
N. corticata, I-Iolh. & MOL 

198. Nuculana buccata, Stp. & Moll. 
N. Jacksonii (Gould) differt umbonum sculptura. 

199. N. pernuln, Mull. 
Arca Martinii, Bolt., Mus. Bok 
Leda macilciita, Stp. & MBll. 
Nucula rostrata, Mart. Lam. 
N. fluviatilis, Sow., Gen. 

Sara. 

200. N. minuta, (Arca) Mull. Fabr. Ch. Moll, (Gr. h e n -  
ningoah.) 

(201.) var. grandis. 
202. N. (Portlandis, subg.) arctica, Gray, Parry’s Voy. 

N. parva, Sow., Illustr. 
Le& complanata, Moll. 

Wood, Suppl. t. 6., 
Yoldia portlandica, Woodward, non Hitch. 
Nuculit truncata, Brown, Ill., xxv., f. 19. 

var. Nucula lenticula, Miill. 
203. N. pygmsea, Miinster. L o v h  Forbes & Hanley. 

204. Yoldia limatula, Say. Toroll. 
205. Y. hyperboren, LgvEn. 
206. Y. tlmcizformis, Storer. (Fiskernresset and Sukker- 

toppen, at 60 to ’70 fathoms.) 
Yoldia angularis, Miill. 

207. Modiolaria nigra, Gray, Parry’s Voy., 1824. Wood. 
Ch.. f. 767. 

M y t h s  discors, var. suevica, Fabr., Vid. Selsk, 1788. 
M. discrepans, Mont., Suppl. Lcacli. MOller. 
Modiola dompressa, Menkc. 
Modiolaria striatula, Beck, Voy. dc la Rcclierche, non L., 

Mantiss. 
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208. M. lcevigata, Gray, Parry’s Voy. Wood. (Gr. Bibili- 

209. M. corrugata, Stimpson, Conch. N. Engl., 1851. (Godt- 

210. M. (Dacrydium) vitrea, I-Iolb. & Mall. (Sukkertop- 

211. Crenella decussnta, Mont., V R ~ .  
Modiola ? cicercula, Mall. 

212. Mytilus edulis, L. Fabr., vas. (Gr. CGZoR.) 
M y t h  edulis exornatus, Ch., XI., f. 2024. 
M. borealis, Lam., No. 25 ? 
&f. exornatiw, Pfr., Register. 

213. Limatula S U ~ C U ~ U S ,  Leach. L o v ~ .  
Lima sulcata, Mall. 
L. conclusa, hilB11. Beck, 1847. 

junior 1’. Fabricii, Phil. 

arszch.) 

haab, 50 to 60 fathoms., Holb.) 

pen, at 100 fathoms, I-Iolboll.) 

Mytilus discors, Pabr. (Modiolaria) Bk. non L. 

Modiola discurs, Gould, p. 190, f. 184, non L. 

214. Pecten islandicus, Moll. Ch. (Gr. Ktrksoaursah.) 

(215.) var. costis elevatis latis. 
216. P. (Pseudamussium, subgen,) grcenlandicus, Sow., Thes. 

Loven. 
P. vitrous, Gray, Parry’s Voy., non Ch. 

The ACALEPIIJE and HYDROZOA, which follow here in the 
Appendix No. 4 of RINK’S (‘Gronland,” &C., 1857, pp. 95-98, 
wcre then enumerated by DIL M~RCII, with their synonymy 
mostly after 0. Fabricius’ MSS. : they are now given in a Re- 
vised Catalogue by DR. L~TKEN further on, pp. 187-190. 

__ - 
Bit ACIIIONOPOUA. 

2 17. Rhynchonclla psittncen, Ch. Gm. Terelnatula, Moll. 
219. Terebratella Spitzbergiensis, Davidson. (Inside dead 

219. Tercbratulina septentrionalis, Couthouy. T. capit-ser- 

220, Terebratula cranium, Mull. (108-228 fathoms, WalliCh.) 

Rliynclioiiellre and Balani.) 

pentis ? 

Greenland ATanLcs .for Molltdsca, &C. 

Ajuau7.sak ; from Ajuch, a blain os boil ; CcgtLoria, [irectura, &c. 
Akopep*ursafi, fi.om Alwpiut, an animal which sits 011 its back ; 

Aneikok, from Ana&, a skin or hide ; Gonatocs Fabric%, Licht. 
ApnihoTsoah, the samc. 
Amihoungoak ; Gonatus anmnus, Moll. 
Atauwak ; Clio Zinaacina. 
A?9u?*sak, the same. (A rani.) 
Na?libiaTsuk ; Modiolaria’lrevigatg. 
Baztsimetit, pee ~esscrmatut. 
Imab Imata 0, heart of tho sea ; Chrysaoya powtocnrdia. 

I/elutina. 
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Ima6-puirs2 3, who shoot themselves out of the sea ; Octopus 

Inheningoak ; Saxicaca arctica 3, L. 
lmennek, because they squirt so much water (Imek). Tellina 

tenera, Leach. Saxicuva arctica. 
hennigoak, the little lmennek, because they resemble Saxicava 

arcticu ; Nuculana minuta. 
Zj~iksaunak, like a grindstone ; Cardium gmnlandicum. 
lpiksaunatak, the young o f  lgksaunak ; Turtonia minuta. 
Ipiarsursak, like a tent-bag ; the Beroi'de 
Kallaliassut, because they seem to jump in the water. The 

Sepioid kind of Molluscs, found in North Greenland according 
to Mdm. Lytzen. Undetermined Cuttle-fish, Miill. 

Kemiarsursak, like a dog's pup ; Bolidia, Tritonia. 
Kcrksuk-Kumii 3, Wood-worm ; Teredo denticulata. 
Killiortout, from Killiorpok, scraping tool ; Mytilus edulis. 
Kirksoaursak, because they jump out of the pots in which they 

are to be cooked (Kirkserpok, to jump down) ; or a likeness 
to Kirksoak ; Pecten Islandicus. 

Korotungoak ; the little crenulated ; Tropho?C. 
Korsoak ; see Amikorsoak. 
Nakkarsumak, a bladder ; Boltenia Bolteni, L, 
Nuertleh, from Nuak, thick spittle ; Medusa?. 
Nuertleksoak ; Medusa capidlata, Fabr., Fn. Gr. -No. 203. 
Nyaursrzt o, hair-like ; Smtularia. 
PuiraaTsoakasih 3, the big bad ones which jump up ; an Octo- 

pus, MBI. 
S&panguurs~t ; Scrtularia. 
Siuterursak ; Vitrina angelica?, Margarita halicina, Mcneslho, 

Siutepok, from siut, ear ; all Snails ; Mai*gavita, Littorina, Cc, 
Xiuterungoak, a little Snail j Lacuna, Trophon, &c. 
Sidtwursoak, the big Snails ; Tritonium, Fusus. 
TmkeingaR, like a shade for the eyes ; Chiton marmoreus. 
Terkungoak, in'common with Oniscus ; a declivity or slope on a 

Tessewn2tut 3 (Daisimetit), which live ip freshwater lakes 

Tullukaurtak, from Tulluk, sea-rmen, like a raven ; Limacina 

Tupilek, having a tent over it; Cirroteuthis. 
lZlok, from Uivoh (?), to increase or swell out, or rather from 

Uiunge, nymph8 muliebres ; Mytilus cdulis, L. 
Umataursak ; Chrysaora pontocardia ; Julianehwb. 
Usursah, from Usuk, penis ; Mya truncata. 

grcenlandicus. 

,Skenea, Littorina groenlundica, &c. 

rock ; Chiton. 

( Z'essek) ; Limncea. 

arctica. 

APPENDIX. 
NOTES ON SHELLS, BY'DR. MGRUH. 

1. The stomach of the Shark (Spualus) often' contains very 
rare animals ; oftcn uninjured Cephalopods, Buccinncrn hydro - 
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phanum, &c., also a large Anth+athes (a black sponge-like 
Coral). 

The Sharks are fished for by the Greenlanders in the winter, 
through a hole in the ice by a fine line of at least 100 fatha., 
formerly made of whalebone fibre. The Shark gently folloys the 
hook to the surface, where it is killed. 

2. In the stomach of Anas moldissima, and especially of Anas 
spectabilis, rare ahells are often found. Large specimens from 
Greenland are nearly all found in this way. 

3. The shell of Limacina is always broken by the animal when 
captured. In the stomach of a species of Cottus, found in North 
Greenland, these shells, however, are found entire and empty. 
4. The Whelks (Buccinum and Fusus) are taken in ’sunken 

baskets, baited With dead fish, but the basket must not lie too 
long as the bait is eaten away by Ganzmorus, &e., in an incredibly 
short time. 

5. The land and freshwater shells are particularly interesting. 
On the west coast of Greenland are found one Vitrina, two small 
Helices (Helix fulva and H. alliaria of England), one Pupa, and 
one Succinea. 

Of freshwater shells there are one small PZanorWs, several 
Limn@@, and one Bivalve (Pisidiunt). 

None have yet been found in Spitzbergen and Nova Zembla. 
In  a memoir ‘6 On the Land and Freshwater Mollusca of Grecn- 

“ land,” ( 6‘ American Jourual of Conchology,”) Dr. March offers 
the following remarks (p. 27) :- 

‘‘ The land shells of Greenland are nearly allied to those of 
Iceland. The Vitrina, the Succinca, and Ryalina alliaria accord 
bctter with the species of Iceland than with American species. 
Thc freshwater species of Greenland, however, are entirely 
different from those of Iceland. The Limnee  of Iceland belong 
to Radix, while those of Grecnland all belong to Limnopliysa ; 
both genera common to Europe and America. The PZaaor6is 
of Greenland is perhaps Pl. parvus, Say, of Amelia,  or Pl. 
Spirorhis, Rm. f. 63, (PI. Dazuri, nob.). Pisidium Steenhuchii 
of Greenland is most nearly d i e d  to 2‘. pulchellum, found in 
Iceland and Europe, but it is much larger. They have been all 
found in hbrador  by Pacliard. Although the Arctic species arc 
Small, they are the largest in the group. of species to which they 
belong. ‘rhus Succinea Grmnlandica is !ar;ger than S. arenaria ; 
Vitrina larger than any European specly, except, perhaps, K 
maWr; the Pupa is the largest of the Vertigos." 

X.-&INE INVERTEBRATA collected by the ARCTIC Ex- 
By W. STIMPSON, 

From the Proceed. Acad. Nat. 
PEDITION under DR. I. I. H ~ Y E S .  
M-D. (Nay 1862). 
Sci’ences Philadelphia, 1862-3, p. 138-142. 1863. 



136 . STIilIPBOS ON ARCTIC INVERTEBRATA. ’ 
!<astern or Greenland shore of Smith Sound, h t .  78F, fcom Cape 
~ f w a d a y  on thc opposite shore, lnt. 7 9 O  45’, and Gale 1’oi?~t(1at.?). 
h e r s  are mentioned as coming from Godliavn and from the W. 
: i d  N.W. Coast of Greenland, which are inclucl~d, by namo or 
synonym, in the Catalogues given elsewhere in this ‘( Mn~lunl.”] 
1. Mollusca. 

Clione limncinn, Phipps. Port Foulke. 
Ruccinum cyaneum, Beck. Port, Foullre. 
Mya truucata, Lin. Mostly var. Uddevallensis. The siphous 

were found in great numbers in the stomach of a Walrus. 
Port Foulke. 

Saxicava arctica, Desh. Do. Do. 
Astarte plana, J. Sow. Port Foullre. 
Cnrdium I-Iayesii, 11. sp. Disco Island. Also found in Kava 

Crenella faba (0. Fnb.), Stimp. N.W. Coast of Grecnland. 

Crangon boreas, J. C. Falx, Godhavn ; Port Foullre ; Lit- 

LIippolyte Gaimardii, M.-Edw. Port Foullre. 
H. gibba, Kroyer. Port Poulke. 
IT. turgida, Kr. 
$1. Phippsii, ICr. Port Foulke. 
H. polaris, Owen. Port Poulke ; Littleton Isl. 
11. borealis, Owen. Littleton 181. 
Mysis oculnta, Kr. Port Foullre. 
Anonyx ampulla, 1-5. (vnr. ?). Galc Point. 
Phcrusa tricuspis, n. sp. 
Gammni-us locusta, J. C .  Fnb. l’ort Poulke. 
Tliemisto arcticn, Icr. 

Bopyrus Iiippolytcs, ICr. Port Foullre. 
JJermopoda elongnfn, Grant. Port Foulke. 
IIainobnthes cyclopterina, Steenstrup & Liitlten, 

gills of Ggnznefis viridis at Littleton Jsl. 
13alanus bnlanoides, Darwin. Port Ii‘oullcc. 

Lepidonote cirrata, CJ3rst. Poi% Foulke. 
1,. pimctata, mrst: port lioullre.and Littleton Isl. 
Phyllodoce grcenlandica, mrst. Port Foullce. 
Cirratulns borealis, L a m k  
Siphonostomum plumosum, Ratlike. Port FouIlie. 
Tecturella flaccida, Sthpson. Port Fo~~llce. 
Brada inhabilis, Stiinpson. &]e I>oiIit. 
Pectinaria Eschriclitii, Rnthlre. God11:Lvn ; port FoullCe. 
Spixorbis nautiloides, Lam. Port Foullre. 
Prinpulns caudatue, Lam. Prom tlic stornacli of a Walrus 

Myriotrochus Rinkii, Steeustr. Port PouIIce. 

Scotia. 

2. Crustacea. 

tleton Isl. 

Godharn ; Port Foulkc. 

Littleton Is]. 

In the stomach of a Scal at  C q c  
Faraday. 

On tho 

3. Annelida. 

Godhnvn ; Littlctoii &I, 

Port Foulke. 
4. Echinodermata. 
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Asterins giwiilandica, Stimps. Port F o u ~ ~ c .  
A. albula, Stimps. Godhavii ; Port Fonllre. 
Oliliioglypha squamosa, Stimps. Godhavn ; Port Foulkc. 

XI.-sHELT,S, C!~C?.~ fi.0111 the HUNDE ISLANDS, DAVIS' 
STRAIT ; dredged by Uil. P. (2. ~lJ'lTilCltLhN1), OCtObW 
1852 ; iiairied by DE. S. P. \VOOI)WARD, 1865. 
Trans. clv. 1865, p, 325.) 

(1'1131. 

No. I.-28-30 fathorns. (See pngo 192, for the material of 
these rlredgings.) 

Balallusporcatusl DC. ? llT\Txter- Saxicnva niatica. Sinal1 valve. 
worn fragments. 1 ellinn calcnrcn ( =proxiinn= 

B. crenatus, Grug. ? Water- lata). Fragmwt. 
worn frngmeiits. Echinus, si). Fragmeiits of 

M yn truncata. Fragment. plates nnd spines. 

r ,  

No. 11.--30-40 fathoms. 
ininuta. Odd valve R. scrobiculata. 

( l a y )  and fry. Scissurella crispata. 
Crenciln decussatu. Small. 'l'urritelln lnctcrt. Young. 
Limatul a sulcata. Margarita uii dulnta. 
Astartc striata. Young. 31. cinerea. Young. 
A. seinisulcata. Young. Echinus. Small spine. 
Saxicava. Fry. Spiforbis. Whorls furrowed. 
ltisson Castanea. 

No. III.-25-50 fathoms. 
Saxicava nrcticn. Adult. Nwula tenuis. Fry. 
Lyoiisiit striata. Fry. Cnrtlium clognntulum. 
Astarte striata. Adult and Natica pusilla (grcenlandica). 

Lcda truiicata. Fragments. Cyhchi1a Gouldii. Y O U U ~ .  
L. pygmaea. Fry. Rissoa scrobiculata. 
Crenella decussata. Spirorbis. 
c. faba. Ecliinus. Spine. 

fry. Fry. 

NO, IV.-50-70 fathoms. 
l'ilidiurn fi11vum. Asttirte striata. Fry. 
Acmea. Fragment. Spirorbis nautilus ? 
Chiton albus 3 Two vulves. S. sulcatn. 

No, V.-G0-70 fathoms. 
Pcct~ll  islandiclis. Fragments. Crcnella decussata. 
MY& truncata. 
Astarto borealis, 'vc(r. semisul- Turritelln lactca. F r q p c n  t. 

cats. Young. Rissoa casttlnen. 
A. striata, R. scrobicolatn. 
Saxicnvn. I+,,. Msrgnrita Iicliciiin. 

Li matn 1 n s ulcrttts. 
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Margarita undulata. Fragment Pilidium fulvum. 
and fiy. Serpula. 

M. cinerea. Fry. Spirorbis, 
Scissurella crispata. Balanus porcatus. Tergum and 
Littorina obtusata. Fry. fragments of parietes. 
Cemoria noachina. Fry. Echinus. Fragments of spines. 

XII.-A REVISED CATALOGUE of the TUNICATA of GREEN- 
By Dr. CHR. LUTKEN, University Museum, LAND. 

Copenhagen. 1875. 

TUNICATA. 

Ascfdiae simplices (Greenl. Nalrasursak). 
1. Boltenia Bolteni, L. 

F. Gr. 323 (A. clavata, Fabr.). 
B. reniformis et Ciliata, Moller, Ind. Moll. Gr., p. 95. 

Clavellina chryst., Moll. 1. c., p. 95. 
2. Cynthia chrystallina (Moll.). 

3. c. TUSt'iCU (L.). 
F. Gr.'316 and 317 (3). (Jun,?) (A. quadridentata, 

Fabr.) 
A. rnonoc&os, Moll. 1. c., p. 95. 

Jun. ? F. Gr. 322 (A villosa). 

as C. villosa, Fabr. (Zte deutsche Nordpolarfahrt, II., p. 244). 
5. C. schinuta (L.). 

F. Gr. 318. 
6. C. conchibga (Moll.). 

Moller, 1. c. 
7. C. (Molgula) ylutinans, Moll. 

Moller, 1. c:, p. 94. 
8. C. tuberculum (Fabr,). 

F. Gr. 321. 

4. C. pyriformis (Rthk.). 

06s.-A species from East Greenland is described by Kupffer 

9. C. Adol-phi, Kupf. 

10. PhaZZusia Zurida (Moll.). 
Zte deutsche Nordpolarfahrt, II., p. 245. 

Moller, 1. c., p. 95. 
' 

11. Ph. complanatu (Fabr.). 
F. Gr. n. 320. 

12. Chelyosoma Macleayamum, Sow. B d .  
Cp. Eschricht's paper in IC. D. Vid. Selsk. Skr. V. 

(An undetermined specimen from Jacobshavn in the Museum 
of Copenhagen.) 

06s.-The Ascidia of' Greenland require revision, with exami- 
nation of fresh specimens; several of thc above-named species 

(1841). 
13. Pelonaia, sp. 
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are only imperfectly known, and others remain undoscribed 
in collections. The Compound Ascidice are rather numerous, 
but no attempt has been made to identify them. ‘‘ AZcyonium 

‘rubrum and digitatzcm,” F. Gr. 462 and 463, probably belong to 
this division. ‘( Syiaoiczrm turgens )’ owes its introduction into the 
“ Fauna of Greenland ” to a mistake. 

XII1.-The POLYZOA of GREENLAND. By Dr. CHR. LUTKEN, 
University Museum, Copenhagen. 1875. 

This List is an abstract from Dr. Smitt’s Monograph of tho 
Scandinavian nnd Arctic Polyzoa in the (‘ Proceedings of the 
Swedish Academy” for 1864-8, to which work the reader is 
referred for further particulars. References to Icirchenpauer’s 
list of Polyzon from East Greenland, in “ Dio zweite deutsclie 
Nordpolarfahrt,” are added,* 
1. Cyclostomata. 

1. Crisia eburnea (L.). 
2. Diastopora simplex (Busk). 
3. Diastopora hyalina (Flemg.). 

Kirchp., p. 426. 
4. Mesenteripora maandrina (Wood). 
5. Tubulipora atlantica (Forb.). 

Idmonca atl. (Forb.), Kii:chp., p. 427. 
6, T.$mbria (Lmk.). 

T. sevens,  Fabr. F. GI.. 428. 
7. T.$abclZaris (Fabr.). 

Fabr. F. Gr. 431. 
PhalangellaJE., Kirchp., p. 427. 

8. T. ilzcvassata (D’Orb.), 
9. T..fungia (Couch). 
IO. T. pelzicillata @‘ah.). 

Fabr. F. Gr. 43.0. 
11. Hornera Zichenoides (Fabr.). 

&br. F. Gr. 436; Kirchp., p. 425- 
12. Discoporella vemcaria (La). 

&br. F. Gr. 432 j Kirchp., P. 427. 
12a. D. hispida, (FI.). 

Kirchp., p. 427. 
13. Dejkmcia luccmaria (Sars). 

14. Alcyonidium hirsutum (Flomg.). 

15. A. gelatinosum (L). 

2- Ctenostomata. 

Kirchp., p. 428. 

Kirchp., p. 428. - 
* The “ m,” (6 ‘Tubipora,” (6 &fadreporu,”-and Millepora )’ Of Pabrioins 

Polyzoa, with the exception of NOS.  438 (Nullipara, sp.) 
pnd 434 (Corallina oficinalis 2). 
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16. A. hispidunt (Fabr.). 
Fabr. F. Gr. 448. 

3. Chilostomata. 
17. CcZhZaria tcrnnta (Sol.). 

A5'crtnlcwict reptans, Fabr. F. Gr. 459. 
Mcnipca urctica (Buslr) niid Jl. S'niittii, Nordm., 

.~crt~rlario halccina, Fabr. F. Gr. 455. 
Scrvpoce?laria iiierrnis (Norm.), Kirch. 1. c., p. 418. 

Pistidaiicc ranaosu, Fabr. I?. Gr. 451. 

Kirchp., 1. c., p. 417-8. 
18. C. scabra (v. Ben.). 

19. Gen~clluria loricatu (I,.). 

20. Cuberecc EZlisii (Flemg.). 
21. Bzrgula Murruyana (Bean). 

22. Flztstra chartacca (Gm.). 
23. 3'1. niciizbranncea (L.). 
24. FZ. pupyracca (Pall.) 
25. Fl..foliuceu (L.). 
26. CclZaria articvlata (Fabr.). 

27. LY1embranipcn.a Zincatn (L.). 

Phstra foliacca, Fabr. F, Gr, 445. 

Isis Aippris,  Fabr, F. Gr. 427. 

? PZustra mcmbranacca, F. Gr. 446. 
Kirchenpnuer, 1. c,, p. 419. 

28. M. spintfera (Johnst.). 
29. M. Flcmingii, Husk. 

30. &f. pilosa (Linn.). 
Jf. P'en?ifzgii, B., and ill; 7nincix, B., ICirchp., p. 419. 

Fabr. F. GI*. 444. 
31. Escharipo.1*n annuluta (Fdn). 

32. Porina Malztsii (Aid.). 
33. P .  Ciliata, Pall. 
34. Anartiiropora ~no~zodoa (Busk). 
35.  PscJmrella porfern (Smitt). 

36. Esch. palnzutu (8ars). 
37. E. Lcgcntilii (Aud.). 

36. E. Jacotini (Aud.). 
39, fi. uuriculata (Hnss.). 
40. E. Landsbopoiii (,Tohrst.). 

41. E. linearis (IInss.), 
42. Nollia hyulina (La). 

43. kfyriozooa crustnrcunt (Sm). 
44. M. szcbgracilc (D'Orb.). 

45. M. coarctatum (Sam). 

? Ifcmcschara (?) contoyta, IZirclip., 1. c., p. 422. 

Iip-al ia  Smittii, ICirchp., p. 420. 

Lcprulin Lui~lshorovii, Rirchp., 1). 421. 

CcZZcporn nitidu, Fabr. F. Gr. 443, 
Lcpmlia nitida, Kirchp., p. 420. 

JliZZepora truncatn, Fabr. F. Gr. 435 (pp.). 

' Mill. truncata, F. Gr, (p.11.). 
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46. 
47. 
48. 
49. 
50. 
51. 

52. 
53. 

54. 
55. 

56. 
57. 
58. 

59. 

GO, 

61. 

62. 
63. 

Lepralia spathulvem (Sin.). 
L. hippopus (Sm.). 
porella ucutirostris (Sm.). 
p. Zmis  (E’lemg.). 
Eschora werrzccosa (Busk). 
E. cevvicornis (Pall.). 

Kirchp., p. 424. 
E. elcgantula (D’Orb.). 
Rscharoides A‘arsii (Sm.). 

i’ Cellepora spongites, Fabr. F. Gr. 439. 
E. rosacea (Busk). 
Diqcopora coccinea (Abdg.). 

Lepralin Peachii and L. sinuosa (Busk), Kirchp., 
p. 421. 

D. appensa (I-Iass.). 
D. siizcera (Sm.). 
D. Skenei (Sol.). 

Cellepopa scabra, Fabr. 

C. ramzclosa (L.). 

Cellepora?ia incrassata (Lam.). 

Retepora cellulosa (Linn.). 

Cellepora Skenei, IGrchp., p. 424. 

MilZepora reticulata, Fabr. F. Gr. 437. 
IGrchp., p. 423. 

C. verrucosa, Fabr. F. Gr. 440. 

ICirchp., p. 423. 

.$oxoso?)2u, sp.’ 

XIV.-INSECTS and SPIDERS of GREENLAND : an Abstract 
of the Sketch of the Insect-fauna, Arachnidn, &e., of 
Greenland (Freshwater, Land, and Littoral Artliropods), 
by J. C, SCBIODTE, in the “Naturli. Bidrag til Rink’s 
Beskrivelse af Gronland,” 1857, pp. 50-74. 

1.INSECTA. 

Eleutherata (Coleoptera). Carabi. 

Gr. 190, 139. Gr, Siutisortak, 

Nebria nivalis, Yayk., Mon. Car. 52, xxxi. 
ratrobus hyperboreus, Dej., sp. col. 111. 30, 3 ; 0. Pab., F. 

hu3ycellus cognatus, Gyll., Ins. suec. IV., App. 456. 
Bembidium Gmpoi, Gyll., i6id. IV., App. 403. 

QJtiSCi. 
Hydroporus, sp. 
Colymbetes dolabralus, Payk., Fn, I. 204, I3  ; 0. Fnb., 3’. GI*. 
189, 138. 
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Gyrini. Gyrinus, sp. 
Stuphy 1%. 

Quedius fulgidus, Fabr., Mant, Ins. I. 220, 14. 
Quedius, sp. 
Micralymma brevilingua, Schiodte, Naturh. Tidskr., ser. 2, I., 

Anthobium Sorbi, Gyll. op. c. 11. 206, 8. 
Staphylinus maxillosus, L., 0. Fab., F. Gr. 140. 
S. fuscipes, 0. Fab., F. Gr. 141. 
S. lignorum, 0. Fab., F. Gr, 142. 

Cistela (Byrrhus) stoica, 0. Fab., F. Gr. 131, var. of ByTrhus 

Simplocaria metallica, Sturm, Deutsclll. Ins. 11. 111, 18, t. 34, 

Rhytidosomus scobina, Schiodte. 
Phytonomus, sp. 
Otiorhynchus maurus, Gyll., op. c. III. 293, 24; 0. Fab., F. 

0. arcticus, Fab., F. Gr. 137. 

Ulonata (Neuroptera, parte).  
Ephemera culiciformis, Linn., Faun. Suec. 1475. 

Synistata (Neuroptera, parte, et Trichoptera). 
Hemerobius obsciuus, Zett., Ins. Lapp. 1049, 7. 
Phryganea grisea, Lin., Faun. Suec. 1484. 
P. interrogationis, Zett., Ins. Lapp. 1063, 12. 

Nernatus ventralis, Dalilb., Consp. Tenthred. 9, 91. 
Bombus hyperboreus, Schonh., Vct. AIL Handl. 1809, I. 57, 

t. 3, f. 2 (fccm.) ; Apis dpina, 0. Fab., F. Gr. 155 ; Bombus 
urcticus, Kirby, Suppl. App. Parry’s Voy. ccxvi. (fcam * 

B. balteatus, Dahlb. Bombi Scand. 36, 8 (faem.) ; Born. I&- 
biellus, Curtis, App. Ross’s Second Voy. lxii. (masc.) ; an 
etiam fcam. 7) ; Bomb. arcticus, Kirby, 1. c. (masc.).t 

337, 2, t. 4, f. 2. 

Bgwhi. 

fusciutus, F. 

f. B. 
Curculiones. 

Gr. 136. 

Codicinellre. Coccinella trifasciata, 0. Fr~b., F. Gr. 133. 

Piezata (Hymenoptera). 

Cryptus arcticus, Schiodte. 
C. Fabricii, Schiodte. 

Argynnis chasiclea, Herbst., Pap. 10, 125, 47, t. 272, f. 5, 
Papilio TuZZiu, 0. Fub., F, Gr. 143. 

Chionobss Balder, Boisd., Icon. h p .  19, 189,4, t. 39, f. 1-3. 
C .  Bore, Rubn., Pap. t. 29, f. 134-136. 
Colias Boothii, Curtis, App. &c. lxv. 10, t. A., f. 3-5. 

Agrotis quadrangula, Zett., Ins. Lapp. 935, 4. 

0. Fab., B. Gr. 198, 154. 
Glossata (Lepidoptera). PupiZiones. 

; 

Nocture. ’ 

* See Curtis’s List of Insects from the Parry Islands, &c., furtlier on. 
t See Kirby’s LiGt of Insects from the Parry Islands, &c., further on. The 

Insects and Arachnids of the East Coast of Greenlnnd arc also enumerated 
further ou. 
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Agrotis rava, Herr. 
A. islandica, Staudinger. 
A. Drewsenii, Staudinger. 
Noctua Westermanni, Staudinger. 
Hadencl exulis, Lefeb,, Ann. Soc. Entom. France, V. 394, t. 10, 

El; Sommeri, Lefeb., op. cit., 391, f. 1. 
H. grcenlandica, Zett., Ins, Lapp., 939, 9. 
H. picticoUis, Zett., Ins. Lapp., 939, 8. 
Aplectca occuIta, Rossi, var. implicata, (Hadena) Lefeb., op. 

Plusia gamma, L., Fn. Suec., 1171. 
P. interrogationis, L., Fn. Suec., 1172. 
p, parilis, Hubn., No&, t. 90, f. 422. 
p. diasema, Dalm., Boisd., Index, 93. 
Anarta algida, Lefeb., op. cit., 395, f. 5, probably Phalcena 

MyTtiZli, 0. Fab., Fn. Gr., 147. 
A. amissa, Lefeb., op. cit., 397, f. 6,  7. 
A. leucocycla, Staudinger. 
A. vidua, Hubn., var. lapponica, Thunb., Diss. Ins. Sv., 2, 42. 

Phsesyle polaria, Boisd., Duponch., var. Bwllei, Lefeb., 1. c., 

Cidaria brumata, Lin., Fn. sv., 1293. 

Botys hybridalis, Hubn., Pyral., t. 17, f. 114. 

Teras indecorana, Zett., op. cit., 989, 3. 

Eudorea centuriella, Schifferm., Syst. Vcrz. 
Pempelia curbonariella, Fischer von Roeslerst. Abb. 30. 
Plutelln senilell:i, Zetterstedt, o p  cit., 1001, 2. 

f. 2. 

cit., 394, t. 10, f. 5. 

Phalena. 

399, f. 8. 

f i ~ a l i d c e .  

Tortrices. 

Tinea. 

Antliata (Diptera). 
Chironomus polaris, Kirby, Suppi. App. Parry’s Voy., ccxviii., 

C. turpis, Zett., op. cit., 811, 8 2 ,  
c. frigidus, Zett., ibid., 812, 14. 
C. variabilis, Steger, Naturh. Tidssk., ser. 2, I., 351, 4 ; II., 571, 

c. basalis, Stsg., ibid., 351, 6. 
C. byssinus, Meigen, Zweifl. Ins., I., 46, 56. 
C. aterrimus, Meig., I., 47, 59. c. picipes, Meig., I., 52, 74. 
pinmesa Waltlii, Meig., Steg., 353, 10. 
Janypus crassinervis, Zett., 111s. Lap., 817, 1. 

T. tibialis, Stseg., op. cit., 354, 13. 
Ceratop~gon SordideUus, Zett., op. cit., 820, 6. 

T i p ~ l a  arctica, Curtis, op. tit., lxxviii, 29, t. A. f. 16. 

Curtis, App., &c. Ixxvii., 27, t. A., f. 14. 

44. 

tectipennis, Zett., ibid., 815, 5. 

C d e x  pulicans 

T. Tivosa, 
bulical-is), 0. Fabr., P. Gr., 211, 173. 

Fllbr., Ii’. Gr., 156. 
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Erioptera fascipennis, Zctt., 011. cit., 831, 9. 
Irichocera maculipennis, Mcig., I., 214, 4 ? 

Boletina grcenlandica, Staeg., 356, 18. 
Sciaru iridipennis, Zett., 827, 9. 
Simulis vittata, Zett., 803, 3. Cdez reptans, 0. Fabr., F. Gr., 

Rhaniphomyia nigrita, Zett., Ins. Lapp., 567. Empis fiowalis, 

Dolichopus grmnlandicus, Zett., Dipt. Scand., 11.) 528 ; D. 

Helophilus grccnlandicus (Tabanus), 0. F B ~ . ,  Fn. Gr., 208, 170 ; 

Syrphus topiarius, Meig. III,, 305, 47. 
Sphaerophoria strigata, Stsg., 362, 31. 
Sarcophaga mortuorum, Lin., Fn. Suec., 1830 ; Voliicellu mort., 

Nusea erythrocephaln, Meig. V. 62, 22 ; Volucella vomitorin, 

M. grcenlanclica, Zett., Ins. Lapp., 657, 16 ; Vol. casa9*, 0. Fa~b., 

Anthomyia dentipeu, Fabr., Syst. Antliat, 393, 95. 
A. irritans, Fallen, ~ ~ I u s c , ,  62, 58. 
A. frontah, Zett., Ins. Lapp., 669, 35. 
A. trigonifera, Zett., z%d., 669, 36. 
A. arctica, Zett., ibid., 669, 34. 
A. triangulifera, Zett., ibid., 680, 83. 
A. scatophaginn, Zett., ibid., 677, G9 ? 
A. striolata, Ed., MUSC., 71, 77. 
A. ruficeps, Meig. V., 177, 62 ? 
A. Ciliata, E’abr., Ent. Syst. IV., 333, 87. 
Scatophaga squalida, Meig. V., 252, 10. 
S. littorea, Pall. Scatom., 4, 4. 
S. fucorum, Fall. ilid., 5, 5. 
Cordylura h~rnori*hoidalis, Neig. V., 237, 17. 
Helomyza tibialis, Zett., Ins. Lap., 767, 12. 
H. geniculata, Zett. ilid., 767, 13. 
Piophila casei, Lin., F. Suec., 1850. 
P. pilosa, Stag., op. cit:, 368, 52. 
Ephydra stagnalis, Fall., EIydromyz., 5, 5. 
Notiphila vittipennis, Zett., Ins. Lap, 718, G ?  
phytomyza obscurella, Fall., Phytomyz., 4, 8. 

Pulex irritaus [?I, L., 0. Fabr., F. Gr., 221, 193 ; on tlie TTare 

I .  T+uZa regcla- 
tionis, Fabr., F. Gr., 203, 157. 

210, 172. 

0. Fabr., F. Gr., 211, 174. 

tibialis, var. fi., Zett., Ins. Lapp., 711. 

H. bilineatus, Curtis, op. cit., lxsviii., 30. 

Fabr., F. Gr., 206, 166. 

Fabr., I?. Gr., 207, 167 ? 

F. Gr. 207, 168 ? 

. 

Sectoria. 

only. Gr. Ulralib-Konin. Piksilisak. 

Rhyncola. 
IIetcrogaster groenlanclicux, Zctt., Ins. Lnp., 262, 3. 
Cicada lividella, Zctt., ibid., 290, 5. 
Aphis punetipennis, Zett., ibid., 311, 7. 
Dortlieuia chiton, Zett., ilk/., 314, 1. 
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Siphuncdata. 
Pediculus humanus, L., 0. Fab., Fn. Grcenl., 215, 182. Gr. 

[The following Bird-lice are enumerated by 0. Fabricius in 
Komak. (Egg) Erkek. 

“En. Gram.” under “Pediculus ” (No. 184-192) :- 
184. strigis. Gr. Opib-Koma. 
185. corvi. G. Tullukab-Koma. 
186. clanguls. Gr. Kaertlutorpiabsab-Koma. 
187. gryllee. Gr. Serbab-Koma. 
188. bassani. Or. Kubsab-Koma. 
189. lari. Gr. Najab-&ma. 
190. tringm. Gr. Sargvarsub-Koma. 
191. hiaticulm. Gr. Tukagrajub-Koma. 
192. lagopi. Gr. Akeisib-Koma.] 

Xallophaga. 
Trichodectes (?) Canis, De Geer, MQm., VII., t. 4, f. 16 ; Fn. Gr., 

215, 183. Gr. Kemmik-Koma. 
Thysanura. 

Podura, spp. 

11.-ARA CHNIDA. 
Araneae. 

Opiliones. 

Niut6k. 

Lycosa snccata (Fabr.), and Attus, spp.,’Fn. Gr., 204-208. 

Phalangium opilio 3, L. 0. F., Fn. Gr., p. 225, No. 203. Gr. 

Acari. 
Bdella, &c., spp., Fn. Gr., 194-202. 
[Uyler “Acarus ” 0. Fabricius enumerates (No. 194-202) :- 

194. siro. Itch-mite. Gr. Okok. Killib-Innua. 
195. cadarerum. In dried Fish especially. Gr. Okok. 
196. holosericeus. Gr. Okok. 
197. aquaticus. Gr. Imak-Koma. 
198. muscorum. Or. Merkub-Koma. 
199. gymnopterorum. Gr. Anarirsab-Koma. 
200. coleoptratorum. Gr. Egyptsab-Koma. 
201. longicoruis. Gr. Ujarkab-Koma. 
202. littoralis. Gr.“Sirksat-IComa]. 

’YQ%ona (p. 71). 
(See Dr. Liitken’s Catalogue at p. 163.) 

111. 
laoPoda, Amphipoda, Entomostraca (pp. 72, 73). 

(See Dr. Liitken’s Revised Catalogue of the Crustacea, p9 146.) 

36122. 
1c 
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XV.-The . .  CRUSTACEA of GREENLAND. By D 
LUTKEN, . .  University Museum, Clopenhagen. 1876.2 

This list is chiefly a revised copy of that given by prof. Rein- 
ng the corrections and hardt in Rink's "" Gr 

additions published of 

Decapoda. 
1, Chionocoetes phalangium (Falx.). Gr. Arksegiarsuk, tc.  

Cancer phulangium, F&br. Fauna Grcenl., 9. 214. 
Cancer opilio, Fabr., Vid. Selsk. Skr., N. S., IU., 

p. 180. 
.Chionocoetes opilw, Kroyer, Nuturh. T'idss 
' p. 249. 

Kroyer, Voyage en Soandi 
2. Hyas araneu (Linn.), 

Cancer araneus, Linn., Fauna Suec., II., 2030. 
Cancer araneus, Fabr., F. Gr. 213. 

3. Hyas coarctata (Leach). 
Leach, Malac. podophthalm. 

.4. Pugvrus pqbescqns, Kr. 
KGyer, Naturh. Tidss 

Eupagurus pubescens, Stimpson, Proc. Philad. Acsd., 

Cancer homaroilles, Fabr., F. Gr., p. 218 ; Mohr,'I~- 

Cancer boreas, Phipps, Voyage, p. 190, t. 12, f . 9  1. 
Sabine, Suppl. App., p, 235; Beechey's Voy. Zool., 

Kroyer, Naturh. Tidsskr., IV., p. 218, t. 4, f. 1-14. 

Greenl. Arksegiak, &c. 

t. 2, f. 1. 

1858, p. 75. 

lands Naturh., n. 245, t. 6. 

p. 87; Zool. Dan., t. 132, f. 1. 

5. Crangon boreas (Phipps). Greenl. Umiktak. . 

7 .  h g i s  Zai* (Owen). 
Crangon lap; Owen, 2001. Beechey's Voyage, p. 88. 
Kroyer, Naturh. Tidsskr., IV., p. 255, t. 5 ,  f. 45-62. 

'* The synonyms given are principally taken from authors on Arctic or 
Scandinavian Zoology. 

t The occurrence of Lithodes niaja and Nephrops norvegicus in Green- 
land needs confirmation;--&cer gunmarus, F. Gr. 9 15 (Homarus vulgaris), 
mast be omitted ; ~ 1 ~ 0 , 2 2 0  (Cancer arcfue j Gr, Tillektoutelik), &e, 
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8,. Hppolyte Fi6ricii, Kr. 

9a. Hippolyte Gaimardii, M. Edw. 

no er, Naturh. Tidsskr., III,, p. 571 ; Vi$ Selsk. 

Milne Edwards, Hist. Natur. d. Crust., II., p. 378. 
Kriiyer, Nat. T., IV., p. 572; Vid. Selsk. Skr., 1. c., 

III., p. 572; Nid. Selsk. Skr., 1. c., 

S 6 ,  IX., p. 277, t. 1, f ,  12-20. 

.Q* 288, t. L-II., f. 30-37. 
06s. --Auct. d. Gogii (Ofvers., yete 

Stokholm, 1863) a prmehente i~exu (ruascul 
quoque accedit H p  Belcheri, Bell (Belcher’ 
f. 1). 

10. H. incertu, Buchh. Zte deutsche Nord 
11. Hippolyte spinus (Sow.). 

Cancer spinus, Sowerby, Brit. 
Alpheus spinus, Leach, Trans. 

Owen, ApSend. ROSS, p. 
Hppolyte Sowerhi, Leach, 

t. 30. I 

Hippolyte Sowerbei, Kr. N. T., .III., p. 573 ; Via. S, 
Skr. 1. c., p.,298, t. II., f. 45-54. 

Bell, Brit, Crust., p. 284. 
12. Hippolyte macilenta, Kr. 

Kroyer, N. T., III., p. osk. Selak. Skr., 
IX., p. 305, t. II., f.. 5 

13a. Hippotyte Phippsii, Kr. 
Kroyer, N. T., III., p. 5 h S:Skr. 1. p., p. 314, 

t. III., f. 64-68., 
6. Hppolyte turgida, Kr. 

Kroyer, N. T., III., p. 575 Vid. S. Skr., 1. c., p. 308, 
t. II., III., f. 57-63. 

Ob.-Auctorit. cl. GoGsii (1. c.) fcemina precedentis. According 
to Buchhob (1, c., p. 274) the difference is not of a sexual cha- 
rmter, but &ill he regards oqly tm varieties of the 8-e 
Species. 

‘ 

14a. Hippolyte polaris )* a. PikkUtak. 
Cancer spi t la ,  Fabr., var.+., Fauna Gr., n. 216. 
Alpheus polaris, Sabine, SUPPI- APP. Parry, p. 238, 

Owen, App. Voy. ROSS, p. 85. 
Kriiyer, N. T., Iv., p. 57’7; Vidensk. Selsk. Skr., 

Bell, Belcher’s Last Arctic V O ~ . ,  

Owen, App. Voy. ROSS, p. 89. 
Kroyer, N. T., IV., p. 577 ; Vid. s. Skr.9 1 . 0 ~  Pa 33 

uct. cl. Gb)bii (1, 0,) a H, polari baud distincte. AIsq 
1. C.9 P. 276) is inclined to regard them one species. 

x 2  

t. 2, f. 5-8. 

1. c., p. 324, t. 1 1 1 . 9  IV.9 f. 78-82. 
407- 

’* Hbpolyte borealis, Owen. 

t. 3, f. 74-77. 
Bell, 1. c p. 400. 
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15. Hippolyte aculeata (Fabr.). 

tomol., p. 416. 

Greenl. Naularnak. 
Astacus grcznlandieus, J. C .  Fabricius, Systems En- 
Cancer aculeatus, 0. Fabr., F. Gr., n. 217. 
Alpheus aculcatus, Sabine, Suppl. App. Parry's Voy., 

Hippolyte aculeata, cornuta, armata, Owen,  ZOO^. 

Kroyer, Nat, Tidsskr., III., p. 578; Vid. Selsk. Skr., 

Bell, 1. c., p. 401 ; Rmhholz, 1. c., p. 276. 

Kroyer, Nat. T., IIT., p. 578; Vid. s. Skr., p. 341, 

p. 23'7, t. II., f. 9-10. 

Beechey's Voy., p. 66-89. . 

p. 334, t. 4-5, f. 83-104. 

16. Hippolyte microceras, Kr. 

17. H. Pansehii, Buchh., 1. c., p. 277, t. 1, f. 1. 
18. Pandalus borealis, Kr. 

t. 5, f. 105-9. 

Kroyer, X. T., II., p. 254 ; 11. R., I., p. 461 ; Voyage, 

Leach, Malac. podophth. britt., f. 40. 
Kroyer, N. T., 11. lE., I., p. 469; Voyage, t. 6, f. 3. 

Iiroyer, N. T., 11. R., I., p. 453; Voyage, t. 6, f. I. 

Buclihols, 1. c., p. 279, t. 1, f. 2 (70" lat. N.). 

Kroyer, Vid. Selsk. Skr., V. R., IV., p. 24, t. 3, f. 7, 

&c., t. 6, f. 2. 
19. Pandalus amulicornis (Leach). 

90. Pds iphd  tarda, Kr. 

21. P.  gZaciaZis, Buch. 

22. Sergestes arcticus, Kr. 

et t. 5, f. 16? 
23. Thysanopoda inermis, Kr.7 

Kroyer, Voy., t. 7, f. 2. 
24. Th. norvegica, Sars. 

Buchholz, 1. c., p. 286. 
25. Thysanopoda longicaudata, Kr.7 

Kroyer, Voy., t. 8, f. 1. 
26. Th. Rascfiii, Sars. 

Buchholz, 1. c., p. 286. 
27. Mysis oculata, Fabr. 

Cancer oculatus, Fabr., F. Grmnl., n. 222, f. 1; Vid. 
Selsk. Fkr., N. S,,  I., 56% 

C. pedatus, Fabr. F. Gr. 221 3 
My& Fabricii, Leach, Trans. Linn. SOC., XI., 350. 
Kroyer, voyage, &C., t. 8, f. 23 ; Kat. Tidsskr., IJI., 
Buchholz, 1. c., p. 284. 

Greenl. Irsitugak. 

1 R. I., p. 13. 

28. Mysis latitans, Kr. 
Kroyer, N. T., 111. R., I., p. 30, t. I., f. 1. 

z I have .omitted Sergesles Rinkii, because, this species was not taken 
exactly in Greenland, but in the Northern Atlantic, between Greenland and 
Scotland. 

t The exact habitat of these two species is unknown ; tliey are inserted 
here on the authority of Prof. Reinhardt, who, I believe, consu: .td Prof. Krtiyer 
011. the subjeot. 
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29. Mysis arctica, Kr. . Kroyer, N. T., 1x1. R., I., p. 34, t. 1, f. 5." 

Cumacea. 
30a. Diastylis Edwardsii (Kr.), 

Voyage, t. 4. 
6. Diastylis brevirostris (Er.). 

f. 6 i Voyage, t. 5 A., f. 1. 

Cuma Edwardsii, Kr. N. T., III., p. 504, t. 5 f. 1- 
16; 11. R., 11.3 p. 128, t. I., f. 1-3, 5, 9, 14; 

I 

Cuma Irevirosh's, I(. N. T., 11. R., II., p. 174, t. 2, 

06s.-Auct. cl. Sarsii a D. Edwardsii fiexu (masculo) modo 

Cuma RathRii, Kr. N. T., III., p. 513, t. 5-6, f. 17- 

di stincta. 
31a; Diastylis nathkii (IC.). ' 

30; 11. R., II., p. 14-1, t. 1, f. 4-6; VOYU~O, t. 5, 
f. 1. 

f .2 ,  t . 2 , f .  l;Voy.,  t. 5,f. 2. 

6. Diastylis angulata (Kr.) 
Cuma angulata, I(r. N. T., 11. R., II., p. 156, t. I., 

Obs,-According to Sars, the male of 31a (Christiania Vidensk. 

Cuma resima, Kr. N. T., 11. R., II., p. 165, t. 2, f. 2 ; 

Cuma nasica, Kr. N. T., III., p. 524, t. 6, f. 31-33. 
Kroyer, N. T., 11. R., XI., p. 189, t. 2, f. 5 ;  Voyage, 

Leucon defornzis, Kr. 1. c., p. 194, t. 2, f. 4 ;  Voyage, 

Selsk. Forh., 1864). 
32. Diastylis resima (Kr.). 

33. Leucon nasica, Kr. 
voy., t. 3, f. 1. 

t. 3, f. 2. 

t. 5 A,, f. 3.t 

34. Eudorella deformis (Kr.). .- 

Isopoda. 

t. 1, f. 4-6. 
Milne Edwards, I-Iist. d. Crust., 11. 
Bell, Belcher's Arct. Voy., p. 408. 

Idothea eiztomon, Sabiiie, SUPPl. App. Parry's Voy., 

Kroycr, Naturli. Tidsskr., 119 E., XI., p. 395 ; Voyage, 

36. Idothea Sabini, Kr. 

p. 227; Bell, Belcher's Arct. Voy., p. 408. 

t. 27, f. 1. 

* Dymas typicus (1-h Naturli. Tidsskr., 111. R., I., p. 63) is omitted, 
because 1: believc it to be, with Mylo Gaherdii of the s m e  author, only a 
larval form of some typical long-hlled Decapodous Crustacean. 

t Aluuna Goodsiri, Bell, 1. C., p. 403, t. 34, f. 2, should be compaw 
the Greenland Cumacea enumerated above. 

3: Arcturus Bafini, Sab,, has not, a8 far as I know, been found in Green., 
land; but of late years the Yuseum at Copenhagen has 'received seve$ 
speoimeno from the Barb Islands, and froiu North-eastern Iceland. 



37. Io thea  nodulosa, Kr. 
Kriiyer, Naturh. Tidsskr., 11. E., 11.~ P. 100; Voyage, 

Oniscus asellus, Fabr., F. Gr. 228. 

Oniscus aquatibus, Fabr., F. Gr. 227. 

Kroyer, Naturh. Tidsskr.,:II. R., II.;p. 372 ; Voyage, 

Greenl. Sirksab-Koma. 
Oniscus marinus, Fabr., F. Gr., n. 229. 
&oyer, Via. Selsk. Skr., VII., p. 303, t 

&oyer, Nat. T., PI. R., 11. B., p. 380; Voyage, t. 31, 

Kroyer, Nat. T., II. R., 11. B., p. 388-; 

KGyer, Via. Selsk. Skr., VIZ., p. 301, t. 4, 
Greenl. Saraulib-Koma, &,c, 

Oniscus psora, Linn., Syst. Nat. (X.), I, p, 6 

B g a  marginata, Lea& lne-Edwaxda ; Cuvier 

t. 26, f. 2.* 
38. Oniscus, sp. ? 

$9, Asellus yrasnlandicus, a. 
40. Hempomus tricornis, Kr. 

t. 30, K 2. 

Gr. Kerksub-Koma. 

Greed .  Teitsib-Terkeinga. 
, <  

1. J m a  nivalis, Kr. 

42. Munna Fabricii, Kr. 

43a. Anceus elongatus, Kr. 
f. 1. 

f. 3. 
6. Praniza Reinhardti, Kr. 

44. B y a  psora (L.). 

F. G., n. 226. 

Regn, An., t. 67, f. 1. 
Lutken, Vidensk. Medd. N. For., 1858, p. 66, t. I. A,, 

Liitken, 1. c., p. 71, t, I. A,, f. 1-3. 
Lutken, 1. c., p. 70, t. I. A,, f. 4-5. 

f. 9-1 1. 
45. B g a  arctica, Ltk. 

46. A3ya crenulata, Ltk. 

0bs.-The Greenland age are especially found on the Shark, 

KGyer, Vidensk. Selsk. Skr., VII., p-306, t. 4, f. 22. 
Gyge hippolytcs, Spence Bate, Brit. Cr,, II., p. 230; 

&niosus microcephalus ; also probably on the large Codrfishes. 
47. Bopyws hipplyfes, Kr. 

Buchhola, 1. c,, p. 286.. (On Hip. polaris.) 
40. Bopyrus abdominalis, Kr. . 

, a&&, N&urh.,'lSdsRkr., III., .io2 ma 289, t. 1-2 
Voyage, t. 29, f. 1:' 

Phryxus h+polytes, Rslthke, Nov. Act. Ac. Nat. 
Cur., XX., 1). 40, (On Hip. Gaimardii, turgida, 
Kr.). 

49. -Da'us mysidis, Kr. 
.kroyer, Voyage, t. 28, f. 1. 

* I .  robusta, Kr., is omitted, because I am not aware that 
diffaeed pelugh crustacean really inhabits the shores of Greedand. Kr6 ye& 
qhwhene were captured between Iceland and Greenland, in 60" lat. N. 

f Considering the known relations between Anceus and Praniza, it 
Pretjumed that these (43a and I )  we but the two sexes of one specieP. 
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Leptophryxus mysidis, Buchholz, 1. c, .p. 28$, t. 2, 
f. 2. (On Mysis oculata, Buchholz.) 1 

Amphipoda (et LEemidopoda).* 
60. Pontoporeia femorata, Kr. 

Kroyer, Natmh. Tidsskr., IV., p. 153; 11. R,, I,, 
p. 530 ; Voyage, t. 23, f. 2. . 

Boeck, Crust. Amphip., p. 123. 
51. Opis typ'ca, Kr. 

46; Voyage, t. 17, 
~, 

52. Lysianassa gryllus (Mandt). 

Grcenland. facto, p. 84. 

Nat., 3 s., t. 9, p. 398; Voyage de Castelnau. 

Gammarus gryllus, Mandt, Ob 

Lysianassa magellanica, Milne-Edwar 

Eurytenes rnagellanicuk,-Lilljeb 

usianarsa nzageltanica, Sp. B 
Goijg bfv. Vet. Ak. Forh., 1865, p, 1 (sep.), t. 36, f. 1 ; 

Boeck, Crust. Amphip., p. 105; Skand. Arkt. 
Amphip., p. 144. 

1865, p. 11, t. 1-3,L 1-22. * 

58. Socames Yahlii (Rhdt.). 1 %  

&-oyer, Vid. Selsk. Skr., VII., .p. .23B.. 2 
Anonyx Vahlii, Kn, N. T., XI., p. 256 ; TI..'%., I., 

p. 599 ;- Voyage, t. 14, f. 1 
Anonyx VahUi, Brbelius, 

Akad. .Handl., n.s., JII., p. 
Gammarus nugax, Owen, A 
Socarnes Vahlii, Roeck, Crust. Amphip., p. 100; 

Skand. Arkt. Amph., p. 129, t. 6, f. 8. 

Kroyer, Vid. Selsk, Skr., VII. 
1. c., p. 406. 

CanceT nugax, Phipps, 
Lysianassa appendicul 

Nab. T., II., p-25'7. 
Anonyx lagena, Kr., 

Cat. Amph., p. 17, t 

54. Anonyx lagena (Rhdt.). 

l b  C v  LI*R*, I., p* 578 ; vOytlgt3, 
8; 1. c., P. 39 ; Stimpson,. .?pros. 
Sp. Bate; Cat., p. 79, t. r ~ ;  f. 6. 
&a, Sp. B@, 1. c.; p. 67,t. lo, 

f. 8. 
Anonyx lagena, Boeck, Crust. Amphip., p. 108; 

Skytd. Arkt. Amph., p. 152; Buobholz, 1. o., 
p. 300. 

c 

&eciee dubim: Oniscus arenarivs,. ,F. Gr. 284 ; 0. Straniianu;, &', or, 
386 (Gr. Kingupek) ; et  0. abyssinus, F. Gr. 236. 
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55. Anonyx gulosus (Kr.). Gr. Kingungoak-aukpilartok. 
3 Oniscus cicada, Fabr., F. Gr., 233. 
Anonyx gulosus, Kr. 1. c., 11. R., I., p. 611 ; Voyages 

t. 14, f. 2 ; Bruzel., p. 44 ; Boeck, Crust. h p h i p . ,  
p. 110; Skand. Arkt. Amph., p. 157, t. 5, f. 4. 

A. norvegicus, Lillj., 0fv.Vet. Ak. Forh., 1851, p. 22 ; 
A. Holhaplli, Sp. Bate, Cat., p. 75, t. 12, f. 4. 

Anonyx tumidus, Kr.,". T., IT. R., II.,p. 16; Voyage, 
t. 16, f. 2 ; Bruzelius, 1. c., p. 41. 

Lysianassa Audouiniana, Sp. Bate, Cat., p. 69, t. 11, 
f. 1 (fide Boeck). 

Aristias tumidus, Boeck, Crust. Amphip., p. 107; 
Skmd. Arkt. Amphip., p. 148, t. 3, f. 4. 

Anonyx ahyssi, Goas, 1. c., p. 5, t. 371, f. 5 ; Hip- 
pomedon abyssi, Boeck, Crust. Amphip., p. 103 ; 
Skand. Arkt. Amphip., p. 138. 

58. Hippomedon HolbaZli (Kr.). 
Anonyx Holbczlli, Kr., N. T., 11. R., XI., p. 8 ; Voyage, 

t. 15, f. 1 ; Bruzel., 1. c., p. 43. 
A, denticulatus, Sp. B., Cat., p. 74, t. 12, f. 2;  

Hippomedon Uolbczlli, Boeck, Crust. Amphip., 
p. 102; Skand. Arkt. Amph., p. 136, t. 5, f. 6, et 
t. 6, f. 7. 

66. Aristias tumidus (Kr.). 

57. Hippomedon ahyssi (Goas). 

59. Orchomcne minuta (ICr.). 
Anonyx minutus, Kr., 1. c., p. 23; Voy., t. 18, f. 2. 
Orchomene nzinuta, Boeck, Crust. Amphip., p. 116 ; 

Anonyx Edwardsii, Kr., 1. c., 11. R., II., p(l ; Voyage, 

Onisimus Edwardsii, Boeck, Crust. Amph., p. 113 ; 

Skand. Arkt. Amph., t. 5, f. 3. 

t. 16, f. 1 (non Sp. Bate). 

Skand. Arkt. Amph., t. 6, f. 4. 

.GO. Onisimus Edwardsii (Kr.). 

61. 0. plautus .(Kr.) 
Anonyx plautus, Kr., 1. c., XI. R., I., p. 629; Voy,, 

Sp. Bate Cat., p. 78, t. 13, f. 1 ; Buchholz, 1. c., 

Onisimus plautus, Boeck, Crust. Amph., p. 112; 

t. 15, E 2. 

p. 303. 

Skand. Arkt. Amph., t. 4, f. 2. 
62, Onisimus liltoralis (Kr.). 

Anonyx littoralis, Kr., 1. c., XI. R., I., p. 621 ; Voy., 
t. 13, f. 1 ; Bruzelius, 1. c., p. 46 ; Buchholz, 1. c., 
p. 302. 

AZibotrus littoralis, Sp. Bate, Cat., p. 86. 
Onisimus littoralis, Boeck, Crust. Amph., p. 112 ; 

Skand. Arkt. Amph., t. 5, f. 7. 
68. Cyphocaris anonyx, Ltk. 

Boeck, Crust. Amphip., p. 104; Skand. Arkt. Amph., 
p. 141, t. 6, f. 1. 
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64. Stegocephulus ampulla (Phipps). 
Cancer ampulla, Phipps, Voy., p. 191, t. 12, f. 3 ;  

Herbst., Naturg. Kr,, p. 117, t. 35, f. 2. 

Stegocephalus inzatus, Kr., N .  T., 1V., p. 150; U. 
R., I., p. 522, t. 7, f. 3 ; Voyage, t. 20, f. 2 ; Bruzelius, 
p. 38. 

Bell, Belcher’s Toy., p. 406, t. 35, f. 1 ; Sp. Bate, Cat., 

Stegocephalus ampulZa,Boeck, Crust. Amphip., p. 128. 

Leucothoi; clypeata, Bruzel. 1. c., p. 96. 
Montagua dypeuta et Bruzelii, Goiis, 1. c., p. 6, t. 38, 

f. 10; Boeck, Crust. Amph., 1). 192. 

Leucothi; clypeata, Kr., N.  T., IV., p. 15’1 ; 11. R., I., 
p. 545, t. 6, f. 2; Voy., t. 22, f. 2 ; Boeck, Crust. 
Amphip., p. 140. . 

Leucothog glacialis, Kr., N. T., IV., p. 159 ; 11. R., I., 

Metopa glacialis, Boeck, Crust. Amphip., p. 141. 

Go&, Crust. Amph., p. 11, f. 25 ; Boeck, Crust. Amph., 

Otus c., Sp. Bate, Cat. Amphip, p. 126, t. 23, f. 2; 

Acaitthomtus cristatus, Omen, App. Ross 2nd Voy., 

Boeck, Crust. Amphip., 11, 179. 
7 1. Verturnnus serratus (Fabr.). Green/. Kingungoak-Kap- 

pinmtolik. 
Oniscus serratus, Fnbr., F. Or. 237. 
Amphithog aerra, Kr., V i d .  Sdsk. Skr., VII., p. 266, 

Acunthoizotus serra, Bruzeliw 1, C V  P. 78, 

. Gammarus ampulla; Ross, A p p .  Parry’s Voy., p. 20. 

t .  10, f. 2 ;  Gok, 1. c., t. 38, f. 8-9. 

65. Metopa Bruzclii (Go&). 

66. Metopa clypcata (Icr.). 

67, Metopa glacialis (Kr.). 

p. 539) t. 6, f. 3; voy., t. 22) f. 3. b 

68. Syrrhoi; crenulata, GOBS. 

p. 147; Buchholz, 1. c., p. 304. 
69. Odius carkatus, (Sp. Bate). 

Goes, 1. c., p. 6. 
70. Verturnnus cristatus (Owen). 

p .  90, t. B, f. 8. 

t. 2, f. 8 ; Nat.. T., II., 260. 

Vert. serru, Boeck, Crust. Amphe, p. 180 ; Buchholz, 
1. c., p.  342. 

72. Ve~tunt?zus infiatus (Kr-1- 
Acanthonotw inzatus, Kr.3 N. T., IV., p. 161. 
Goas, 1. c., p. 7, t. 38, f. 11 ; Boeck, Crust. Amph., 

P. exigua, Goas, 1. c., p. 7.) t. 38, f. 12; Boeck,Crust. 

? Paraplewtes glacialis, Buchholz, 1. c., p. 337, t. 7, 

Amphithoi; panopla, Kr., Via. S. Skr., VII., p. 270, 

p. 180. 
73, Paramphithoi.’ glabra, Boeck. 

Amph., p. 175. 

f., 1. 
74. paramphithoi;panopZa (Kr.). 

t. 2, f. 9 ; Voyage, t. 11, f. 2. 
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Bruzelius, 1, c., p. 69; Paramph. p., 

Pdeustes tuberculatus, Sp. Bate, Cat., p. 62, t. 9, f. 8 ; 

AmphithoEbicuspis, Kr., Via. Selsk. Skr., VII., p. 273, 

ParamphithoL: bicccspis, Bruzel., 1. c., p. 73. 
Pherusa bicuspis, Sp. Bate, Brit. Crust., p. 253 ; Cat., 

Ph.  cirrus, Sp. Bate, Cat., p. 143, t. 27, f. 6, , 

Amphithoepulchella, Kr., Voyage, t. 10, f. 2 ; Bruzelius, 

Pherusa p., Sp. Bate, Cat,, p. 143, t. 20-7, f. 6 ;.$beck, 

Gamniarus carinatus, Fabr., Ent. Sys2.i II., p. 516. 
Atylus carinatus, Leach, Linn. Trans., XI.; 557; z001, 

Amphithoe carin,, Kr., Vid. S. Skr., VII., p. 256, t. 2, 

Buchholz, 1. c., p. 35 

78, Atylm smitti (GQiisj.. . 
Go&, 1. c., p. 8, t. 38, oeck, Crust. Amphip., 

79. Pontogeneia crenulata, (Rhdt.). 
Amphithloi; crenulata, Kr., Vid. S. Skr., VIZ., p. 278, 

t. 3, f. 12 ; N. T., IV., p. 165. 
Antph. inermis, Kr., 1. c., p. 275, t. 3, f. 11 ; Pont. 

inermis, Boeck, Crust. Amphip., p. 194 ; Buchhob, 
L c., p. 366. 

80. Tritropis fiagilis (GOBS). 
Paramphitho% fragilis, Gob, 1. c., p 
Tritropis fr., Boeck, Crust. Amph., p. 160 ; Buchhok, 

1. c., p. 320. 
81, TTitl’opis aculeata (Lepechin). 

Orrissous aculeatus, Lepech., Acta PetrQp., 1778, I., 
p. 247, t. 8, f. 1. 

Talitrus Edwards$, &bine, Suppli AB.. Parry, 
p 233, t.2, f. 1-4; ROW, App. Parry’s Voy., p. 206. 

Amphithol; Edwurdsii, Owen, App. Ross Vo p. 90; 
Kroyer, N. T., II., p. 76; Voyage, t. 10, Ti. 

Tritropis aculeata, Boeck, Crust. e p h . , ,  p,, ,158 ; 
Buchholz, 1. c.,.p. 316, f. 4. 

Amgjhitholoi; l ~ i u s c u l a ,  a., Via. S. 
t. 3, f. 13 j Bell, 1. c., p. 406. 

Amph. serraticornis, Sars, Christiania Vid, . Selsk, 
, Forh., 1 8 5 8 , ~ .  140. 
Paramphithok’ bviwwla, Rruzel,, p, 76. 

Amph., p. 176, 

PI. panoplus, Buchholz, 1, c., p. 334, t. 7. 
,75, Paramphithoe bicmpis (Rhdt.). 

t. 2, f. 10. 

p. 144, t. 27, f. 7. 

76. Paramphithol;pulchelZa (Kr.). 

1. c., p. 70. 

Crust. Amph., p. 177. 
.27, Atylus carinatus (Fabr.). 

. Misc., HI., p. 22, t. 69. 

f. 6; N. T., II., p. 259; VOY., t. 11, f. 1. 

p. 190, 

p. 191 ; Buohholz, 1. c., p. 361. 

82. Calliopius lreviusculus (Kr.). 



Calliope l ~ ~ v i ~ s c u l a .  et .yrandoculis,.. Sp. 3ati3, Cat. 
Amph;, p. 148-9, t. 28, f. 2 et 4. 

,Boeck, Crust. Amph., p. 197. 

Boeck, Crust. Amph., p. 199. 

Acanthonotus tricuspis, Kr., N. T., 11. R., II., p. 116 ; 

Boeck, Crust. Amphip., p. 201. 
85. Halipages fulvocinctus (Sara). 

AmphithoZ: fulvocincta, Sars, 1. c., p. 141. 
P h w a  tricuspis, 

paramphithoi; fulvo 

83. Amph2hopA Zongimana, Bk. 

84. .t?leippides tricuspis (Kr.). 

Voyage, t. 18, f. 1. 

c. Ac. Phil., 1863, 
p. 138. 

Crust. Amph., p. 116 (Halirag 
I holz, 1. c., p. 367. 

86. Paramphithol; ? megalbps (Buchh. 
Buchholz, ~ p .  cit., p. 369, t. 12. 

87. Acanthozonc cuspidata (Lep.). 
Oniscus cuspidatzis, Lep., Act. Pe 
Acanthoma hystrix, Owen, 

t. B., f. 4 ; Bell, 1. c., p. 40 
Amphithoi; hystiix, Kr., Vid 

t. 2, f. 7 ; Nat. T., TI., p. 259. 
Bruzelius, 1. c., p. 71 ; Acanth! cuspid., Boeck, Crust. 

, 1. c., p. 362, t. 11. 
Kroy.," Bell, 1. 'c, p. 406. I am 
described a species Tfthat name. 

88. OZ'dCcevus saginatus, Kr6yer;Nat. T., fV., p. 156 ; Bruze- 
lius, 1. c., p. 94 ; Goijs, 1. c., t. 39, f. 18 ; Boeck, Crust, 
Amphip., p. 162. 

89. -CEdicerzcs lynceus, Sum. 
Saw, 1. c., p. 144; Boeck, Crust. 
CEdicerus pTopirtquus, GO%, 1. cq 
Buchholz, 1. c., p. 331, t. 7, f. 2. 

90. (E. borealis, Bk. 
Crust. Amphip., p. 162.. 
Buchholz, 1. c. 

91. Monoculodes afinis (Bl*u5.). 
QZdic. a$, Bruzelius, 1. C.9 P. 93, f. 18 ; Go%, 1. c., 

92. Monoculodes norvegicus, Boeck. 
Crust. Amphip., p.' 164. 

93. Monoculodes latimanus (Goes). 
tEdic. 1.) boBs, 1. c., p. 11, t. 39, f. 28; SBoeck, Crust. 

94. M. borealis, Bk. 
a d .  afinis, Goes, 1. c., p. 11, f. 21. 
Boeck, Crust. Amph., p. 168. 
Buchholz, 1. c., p. 325, t. 5. 

p. 11) t. 39, f. 21. 

Amph., p. 168. 
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95. n r o n  acanthurus, Lillj. 
Tessarops hastata, Norman, h d s ,  1868, p. 412, 

SyrrhoB bicuspis, GOES, 1. e., t. 40, f. 26. 
96. Harpina plumosa (Kr.). 

Phoxus plumosus, Kriiyer, Nat. T., IV., p. 152,II. 
R., I., p. 563 ; Bruzelius, 1. c., p. 66 ; Sp. Bate, Br. 
Cr., p. 146. 

Harpina plumosa, BoCck, Crust. Amph., p. 135. 

Kroyer, 1. c., IV., p. 151 ; 11. R., I,, p. 551 ;‘Bruze- 

Boeck, Crust. Amphip., p. 135 j Skand. Arkt. Amph., 
. t. 7, f. 5. 

t. 22, f. 4, 7. 

97. P7wxus Holbdli ,  Kr. 

lius, 1. c., p. 68; Sp. Bate, 1. c., p. 143. 

98, Haplooiips tudiqola (Lilljeborg) (var.). 
Lilljeborg, bfb-eru. Vet. Ak. Forhundl., 1855, p. 135 ; 

Boeck, Crust. Amphip., p. 226. 

Kriiyer, TJat. T. IV., p. 155; Boeck, Crust. Amph., 

Buchholz, 1. c., p. 375, t. 13, f. 1. 

Ampelisca Gaimardi, Xroyer, Voyage, &C., Crust., 

Bruzelius, 1. c., p. 86 ; Sp. Bate, 1. c., p. 127 ; Byllis 

Bruzelius, 1. c., p. 88; Goas, 1. c., p. 12. 

99. Ampelisca Eschi-ichtii, Kr. 

p. 224. 

100. Byblis Gaimardi (Kr.). 
t: 23, f. 1. 

G., Boeck, Crust. Amphip., p. 228. 
10 1. Pardalisca cuspidata, Kr. 

Kroyer, Nat. T., IV., p. 153 ; Bruzelius, 1. c., p. 

Buchholz, 1. c,, p. 306, t. 1, f. 3, et t. 2, f, 1. 

Kriiyer, Nat. T., 11. R., II., p. 501, t. 7, f. 1 ; Voyage, 

Boeck, Crust. Amphip., p. 156. 
Buchholz, 1. c., p. 313, t. 3, f. 2. 

Gummarus dent., Kroycr, Nat. T., IV., p. 159; Bru- 

Gammarus K r q e r i ,  Bell, Belcher’s Arctic Vog., 

MegainN-.ra dcntata, Sp. Bate, Cat., p. 225, t. 39, f. 4. 
Boeck, Crust. Am$, p. 211. 

Oniscus pulcx, Fabr., F. Gr. 231. 
C’aacer Zocusta, Linn., Faun. Suec., II., p. 497. 
Gammarus locusta, Nont., Linn. SOC. Trans., IX., 
p. 92, t. 4, f. 1. 

Gummarus borsus, Sabine, Ross, Owen, Bell (P~ITY’s, 
Ross’s, and Belchei% Voyages). 

Boeck, Crust. Amphip., p. 151. 

102. Eusirus cuspidatus, Kr. 

t. 19, f. 2 j Bruzelius, I. e., p. 63. 

103. Mclita dentata (Kr.): 

zelius, 1. c., p. 61. 

p. 405, t. 34, f. 4. 

104. Gammarus locusta, (Linn.). Grcenl. Kingak. 
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Gummarus arcticus, Sowerby, Account Arct. Reg., 
p. 541, t. 16, f. 14. 

Gammarus locmta, Kr., Vid. Selsk. Skr., VII., p. 255 ; 
Bruzelius, 1. c., p. 52; Lilljeborg, 1. c., 1853, p. 448. 

Gammarus mutatus et Duebenii, Lilljeb., 1. c., 1853, 
p. 448 ; 1851, p. 22. 

Gammaruspulex, Stimps., Mar. Invert. Gr. Man.,p. 55. 
Boeck, Crust. Amphip., p. 204 ; Buchholz, 1. c., p. 343. 

Gammarus lo&., Sabine, Suppl. App. Parry’s Voy., 

Hroyer, Vid. S. Skr., VII., p. 250, t. I., f. 4 ;  Nat. T., 

LoyBn, bfv. Vetensk. Akad. Forhandl., 1861, p. 287. 
Gammaracanthus loricatus, Sp. Bate, Cat. Amph., 

Boeck, Crust. Amph., p. 135. 

Gam, S., Sabine, sup. Pamy’s Troy., p. 232, t. 1, 

Ross, App. Parry’s Toy., p. 204 ; Owen, App. Ross’s 

Kroyer, Vid. Selsk. Skr., VII., p. 244, t. I., f. 3 ; Nat. 

Bruzelius, 1. c., p. 50. 
Amat7ia Sabini, Sp. Bate, 1. c., p. 197, t. 35, f. 9. 
Boeck, Crust. Amphip., p. 217; Buchholz, 1. d., p. 346, 

Gam, p., Kroyer, Vid. Selsk. Skr., VII., p. 252, t. I, 

Boeck, Crust. Amph., p. 218; Buchholz, 1. c., p. 353, 

105. Gammaracanthus lm’catus (Sabine). 

P. 231, t. I., f. 7; Bell, 1. c., p. 405. 

II., p..258. 

p. 202, t. 36, f. 2. 

106. Amathilla Sabini (Leach). 

f. 8-11. 

Voy., p. 89 ; Bell, 1. c., p. 404. 

Tidsskr., II., p. 257. 

t. 8, f. 1-2, et t. 9, f. 1. 
107. A. pi9iguis (Kr.). 

f. 5 ; Nnt. Tidsskr., II., p. 258. 

t. 9, f. 2. 
108. Autonoi; macronyz (Lilljeb.). 

Gamnmrus macronyx, ZiUjeb., 1. e., 1853, p. 458.; 
1855, p. 125. 

f. 31. 
109. Protomedeia fascia4 Kr. 

Bruzelius, 1. c., p. 29,A 1, fa 6 ;  Go%1* Cv p* 15, t. 40, 

Kriiyer, Nat. Tidssbv IV.3 Pa 154;’ Boeck, Crust, 

Gam. macrmyx, Lilljeb.2 K. V. A. H., 1854, p. 458. 
Amph., p. 239. 

110. Photis Reilthardti, Kr. 
Photis Reinhardti, Kr., Nat. T., IV., p. 165. 
Amphitho? pygmrea, Lilljeb., 1. c., 1852, p. 9; Bru- 

rzelius, 1. c., p. 32 (A.-Beinhardti) ; Boeck, Crust. 
Amph., p.233. 

111. Yodocwus anguipes (Kr.). 
Jschyrocerus anguipes, Kr., Via. Selsk., VII., p, 283, 

t. 3, f. 14; Nat. T., IV., p. 162. 
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Gammarus zebra, Rathke, NOV. Acta 

Bruzelius, 1. c:, p. 21 ; Boeck, Crust. Amphip., P. 167 ; 
Buchholz, 1. c., p. 378, t. 13, f; 2,% 

112. fodocerus latipes (Kr.). 
Ischyrocerus latipes, Kr., Nat. T., 

113. &phonocoetes tgpicus 
Kroyer,,Nat. T., If, 

Boeck, Crust. Amphip., p, 17’7. 

Kroyer, Nat. T., 11. R., I., p. 491, 
t. 19, f. 1. 

Unciola gl., Sp. Bate, Cat., p; 279 Boeck, Crust. 

Buchholz, 1. c., p. 385. , 
215. Themisto libellula (Manat), 

Themisto Gaudichaudii, Ross, App. (non GukSh). 
Gammarus libellula, Mandt, Obs. itin. Gr., p. 32. 
Themisto arctica, Kr,, Yid. Selsk. Skr., VII., p. 291, 

‘t. 4, f. 16 ; Stimpson, Philad. Proc., ,1863. 
Themisto 1.‘ 4.;~. 295. t. 4, f. 17. 
GoBs, 1; c 9 ;;Boeak, Crust. Amphip., 

p. 88; ph., p. 88, t. 1, f. 5 ; Buch- 
holz, 1. c., p. 385, t. l6;’f. 1.. 

Boeck, Crust. Amphip., p. 88 ; Skand. Arkt. Amph., 

Themisto compr., Go&, 1. e., p. 17, t. 41, f. 34. 
Boeck, Crust. Amphip., p. 87 ; Skand. Arkt. Amphip., 

p. 86. 

Lestrigonus exulaiis e t  Hyperin ollivia, Kr., Via. 
Selsk. Skr., p. 298, t. 4. f. 18, 

Lestrigonus exulans et Kinnahani, Sp. Bate, Brit. 
Sess. Cr., p. 5 et 8. 

Hyperia medusarum, Sp. Bate, cat. Amph., p. 295, 
t. 49, f. 1; Boeck, Crust. b p h . ,  p.,85; Skand. 
Arkt. Amph., p. 79, 0. 1, f. 1. 

H eria galba (Mont.), Sp. Bate, Brit. Crust., p. 12.u 

Oniscus medusarum, Fabr., F. Gr. 232. 
Metoecus medusarum, Kr., 1. c., p. 288, t. 3, f. 15; 

p. 74, t. 3, f. 4. 

Crust, Amphip., p. 167. 

p. 481, t. 7, f..4 ; Voyage, 
t. 20; f* 1. 

114. Glauconome leucopis, &. ‘ 

Amphip., p. 259. , 

’ - 

116. Th. bispinosa, Boeck. 

p. 87, t. 1, f. 4. 
117. Parathemisto compressa (GoBs). 

118. Hyperia medusarum (Mull.). 

Y? 119. Taurza medusarum (Fabr.). Greed. Urksursak. 

* Aa HyperoMon rostratus and Globiocephalus rnelas are occasionally seen 
in Ba5n’s Bay, their parasites (Platycyamus Thompsoni, Pennella crassicornu, 
Xenobalanusgl., aqd C’yaiaus globidpitis) might also be enumerated among the 
Crustacea of Greenland; but they are omitted here because they hare not 
W t d y b e e n  sent downfrom Greenland. 
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Boeck, Crust. Amphip., p. 86 ; Sk 
p. 82, t. 2, f. 2. ' 

120. Dulichia kpihosissirna, Kc. 
Kroyer, Nat. T., 11. R., I.; p. 512, t. 6, f. 1 ; Voyage, 

1 rella septentrionalis, Kr. G e e  
Squilla lobata, Fabr., F. Gr. 225' 
Kroyer, Nat. T., IT., p. 590, t. 8, f. 10-19; Voyage, 

. 22. f. 1 ; Boeok, Crust. Amph., p. 262. 

t. 25, f. 2. 

Crust. Amph., p. 269. 

st. Amph., p. 270. 

123. B g i n a  longicornis, Kr. 
Nat. Tidsskr., N:, p. 509, t. 7, f. 1-12 ; Boeck, 

124. 

125, C y w u s  mysticeti, Ltk. 

CapreZZa spinifera 1, Belcher's Last Ar s 
p. 407, t. 35, f, 2 ;  Buchholz, 1. c., p. 388. 

Martens, Spitzberg. Reise., p. 85, t. Q., f. D. 
Oniscus ceti, Pallas, Spicil 

' * f.'1'4. 

Greenl. Arberub-Koma 

C.' mysticeti, Liitken, K. D, 
' p. 281, t. 1, f. 1. 

Obs,-On Bakenu mysticetus. 
126. Cyarnus boopis, Ltk. 

0bs.-On Megapleva hoops. 
127, Cyamus rnowdontis, Ltk. 

Obs.-On Monodolz honoceros. 
128. Cyarnus noddsus, L k *  

Oniscus ceti, Fabr., F. Gr. 230. 
Lutken, 1. c., p. 262, t. 3,f. 6. 

' Liitken, 1; c., p. 256, t.' 1, f. ?* < -  

Oniscus ceti, Zoologi , t. 119, f. 113417. 
Lutken, 1. c., p. 274, 

R., II., p. 431 ; Voy., t. 40,;f. 1. 
130. Branehipuspaludosus (Miill.). Greenl. Taitsim-illsrkei. 

Cancer stagnalk, Fabr,, E'. Gr. 224; 2001. Dan., t. 48. 
_____-_ - -  - 

'* Quid est Tulitrus cyanece, Sabine, suppl. App. Parry's Voy., t. I., f. l h l 8  ? 
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131. nfebalia bipes (Fabr.). 
Cancer bipes, Fabr. F. Gr. 223, f. 2. 
Cancer gammarellus bipes, Herbst. Naturg. Erhbb. u. 

NebaZia Herbstii, Leach ; Milne-Edwards? Hist. N. de 

Kroyer, Nat. T., 11. R., II., p. 436; Voyage, t. 40, 

Buchhole, 1. c., p. 388. 
132. Daphnia rectispina, Kr. Greenl. Taitsim-illsrangoa, &c. 

Daphne puleq F. Gr. 238. 
133. Lynceus, sp. 

Lynceus lamellatus, ? Kroyer, Vid. Selsk. Skr., VII., 

Krebse. 

Crust. 

f. 2. 

p. 320. 
Ostracods.* 

134. Cypridi~aa,. sp. 3 
? Cypridana cxcisa, Stimps. Marine Inv. Gr. M., p. 39, 

t. 2, f. 28 [Bradycinetus brenda, Baird]. 
Copepoda. 

135. Pontia Pattersonii (Tempi.).? 
Anomalocera Pattersonii, Templeton, Trans. Ent. SOC. 

Krayer, Nat. Tidsskr., IT:R., 11.) p. 561, t. 6, f. 1-7; 
Voyage, t. 42, f. 1. 

"136. Diaptomus castor, Jur. ? 
Buchholz, 1. c., p. 392. 

Cyclops chelfer, Mull. Z. D. Prod. 2413. 
Harp. chel., Lilljeborg, Cladocera, t. 22, f. 2-1 1. 
Buchholz, 1. c., p. 393. 

Canthocamptusf., Bd., Brit. Entom., p. 210. 
Tisbef:, claus, Copepoden, t. 15, f. 1-12. 
Buchholz, 1. e., p. 393. 

Cyclops m., Muller, Entom., p. 117, t. 19, f'. 14-15. 
Canthcamptus m., Baird, 1. e. 
Buchholz, 1. e., p. 393, t. 15, f. 3. 

140. Zaw @wsus, Claus. ' 

Buchholz, 1. c., p. 394. 
141. Zaus ovalis (Goodsir). 

Sterope ovalis et armatus, Goods. 
CIaus, Copepoden, p. 146, t. 13, f. 11-18. 
Buchholz, 1. e., p. 394. 

Vid. Selsk. Forb. Christ., 1864, p. 26. 
Buchholz, 1. e., p. 395. 

II., p. 34, t. 5. 

137. Harpacticus chedyer (Mull.), 

138. Tisbefurcata (Baird). 

139. CZeta minuticornis (Mull.). 

1.42. Tlorellia hunnea, Boeck. 

*,See further on, page 166, for the Ostracods from the Hun& Ish&, &c. t Plhould, perhaps, be omitted for similar reasons as Idothea roburta. 
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143a. Calanus hyperboretcs, Kr. 
Krcyer, Vid. Selsk. Skr., Vu[., p. 310 j Nat. T., 11. R., 

II., p. 542 ; Voyage, t. 11, f. 2. 
Cetochihs ~~ptentrionalis, Goodsir. 
Buchholz, 1. e., p. 392, t. 15, f. 2. 

Obs.-Abcording to B., the two following species are probably 
the same as 143a. 

1436. Calanus quinqt6erznntrlatus, Kr. 

143c. Calanus spitzbergensis, Kr. 

144. Calanus caudatus, ICs.* 

145. Canthcanzpttcs ? hippolytes, Kr. 

Kroyer, N. T., 11. R., II., p. 545 ; Voy., t. 41, f. 3. 

. Kroycr, 1. c., p. 531; Voy., t. 41, f. 1. 

Kroyer, 1. c., p. 550;  Voy., t. 42, f. 2. 

Kroyer, Nat. Tidsskr., 111. R., 11. B., t. 17, f. 10, 
On the gills of Hipp. aculeuta. 

Pagenstecher, Archiv f? Naturg., 1861, p. 126, t. 6, 

XrgasiZm gasterostei, Kr., 1. c., p. 233, t. 12, f. 2. 
On Gust. aculeatus. 

Scoresby, Account Arct. Reg., I., 538, t. 15. 
Lerncea elongata, Grant, Edinb. Journ. Science, 1827. 
Kroyer, Nat. Tidsskr., I,, p. 289, t. 2, f. 12, et t. 3, 

f. 3; Steenstrup et Lutken, Vid. S. Skr., V. R., V., 
p. 422, t. 15, f. 37. 

On the cye of Somnios 

.Lernea salmonea, Fabr., F. Gr. 327. 
Kroyer, Nat. T., I., p. 268, t. 11, f. 6 ;  111. R., IT,, 

On Salmo carpio ; on Gastarost. aculeatus ? 

Kroyer, Nat. T., 111. R., II., p. 27 
On Sebastes norvegicus. 

Kroyer, 1. e., I., p. 207, t. 2, f9 1 ; 111- Rv II,, P- 290, 

On ~ i p p o g ~ s s u s  maximus and pinguis. 
15 1. Aitc?wrella uncinata (Miill.). Gr. saraulib-mzssimioa. 

Lermxa uric., Fabr., F. Gr. 328 ; z001. Dan., t. 33, f. 2. 

On Gadus rnorreua. 
152. Anc?wrelZa agilis, Kr. 

Kroyer, N. T., 111. E., II., p. 300, t. 16, f. 2. 
On Gadus agilis. 

Kroyer, N. T., 111. R., 11.) p. 298, t. 16, f.'L 
On Stichceus punctatus. 

p. 334. 

f. 1-9. 

146. Thersites gasterostei (Kr. . 

147. Lernceopoda elongata (Grant). 

148. Lerneopoda carpionis, Kr. Gr. Ekallub-massimioa. 

p. 275, t. 14, f. 4. 

149. Larnceopodu sebustis, Kr. 

150. Brachiella Tostrata, Kr. 

t. 17, f. 8. 

. Kroyer, Nat. T., I., p. 290, t. 3, f. 8. . 

153. Anchorella stichcei, Kr. 

* 0bs.-Quid Cyclops brevicornis, Fubr., F. Gr. 240 (Gr. Ingnerob&) 1 
86122. L 
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154. Lesteira lumpi, Kr. 

155. Diocus gobinus (Miill,). 

Kroyer, Nat. T., 111. R., II., p. 325, 
On CycZopterus lumpus. 

Lerncea gohinu, Fabr., F. Gr. 329 ;  ZOO^. pan., t. 33, 

ChondTacanthus gobinus, Kr. N. T., I., p. 280, t. 2, 

Stp. et Ltk., Vi& Selsk. Skr. V. R., V., p. 423, t. 15, 

On Plw6etor ventralis. 
Greenl. Ingmin- 

gursab-massimioa. 
Lerncea Tad., Fabr., F. Gr. 330; Zool. D., t. 33, f. 4. 
Kroyer, 1. c., 111. R., II., p. 251, t. 19, f. 1. 
On Macrurus rupestris. 

157. Chondracanthus nodosus (Mull.). Gmenl. Sullu- 
paukak-massimioa. 
Lerncea nod., Fabr., F. Gr. 331; 2001. D., t. 33, f. 5. 
Kroyer, 1. c., II., p. 133, t. 3, f. 2. 
On Sebastes nwvegicus. 

Lerncea cornut 
I On PZeuronect 

Steenstrup et Lutken, Via. Selsk. Skr., 1. c., p. 424, 

Steenstrup et Lutken, 1. c., p. 426, t. 15, f. 40. 
Silenium polynob, G., 1. c., 111. R., II., p. 329, t. 28, 

f. 6. On Lcpidonoti and other ChEetopodous An- 
nulata. 

Greenl. 

#. Itekiudlib-massimioa. 

f. 3. 

f. 8, et t. 3, f. 12. 

f. 39; Kroyer, 1. c., 111. R., II., p. 259. 

156. Chondracanthus radiatus (Mull.), 

158. Cho9~dracanthus cornutus (Miill.). 

l69.t: Tanyrpburus alci 

160. Heiyyllobius arcticus, Stp. et Ltk. 
t.. 15, f. 38. On Cyclopterus spinosus. 

. 

161. Caligus (Lepeophtheirus) h+poglossi, ICr. 
Netarnab-Koma. 
Binoculus piscinus, Fabr., F. Gr. 239. 
&oyer, N. T., I,, p, 625; 111. R., 1 1 . 9  p. 131, t. 6, 

162. Caliyus (Lepeophtheirus) robustus, Er. 
%oyer, N .  T., I1 
On Rudu radiata. 

I 163. Dinemattma ferox, 
Kroyer, N. T., II., p. 40, t. 1, f. 5 ; Stp. ot Ltlc,, 1. c,, 

. 

f. 5. On wippog~ossus mmimus. 

I., p. 135, t. 6, f. 6. 

t. 7, C 14. On Somna'osus microcephalus. 
164. Peniculus cbvatus (Miill.), 

Lerncea clavata, Mull., 2001. Dan., p. 38, t. 33. 
Kroyer, Nat; T., 113. R., 11. B., p. 266, t. 14, f. 8. 
On Sebastes noruegicus. 

Greenl. Nepisard- 
'lubimassimioa. 
Lerncea cyclopterina, Fabr., F.  Gr. 326 ; Kriiyer, Nat. _ -  

166. Rmnobaphes cyclopterina (Miill.). 

T., I., p. 502, t. 5, f. 4. 
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Steenstrup et Lutken, 1. c., p. 705, t. 13, f. 30 j Stimpson, 

On Cyclopterus spinosus, Cottus scorpPius, Cendronotus 

Lernrza gadina, Fabr., F. Gr. 325. 
Kroyer, Nat. T., I., p. 293, t. 3, f. 10; Stp. et Ltk., 

On Gadus morrhua, ovak, and agilis. 

Kroyer, N. T., 111. R., II., p. 33'6, t. 17, f. io. 

Proc. Philad., p. 139. 

fasciatus, and Sehastes norvegicus. 
166., Lernaa hranchialis, L,* Gr. Okab-massimioa. 

1. c., p. 403, t. 13, f. 28-29. 

(Incerta Sedis.) 
167. Psilomallus hippolytes, Er. 

On Hippolyte aculeata. 
Cirripedia 

168. Peltogaster paguri, Rathke. 
Rathke, N. A. Acacl. C. L.-C. N. C., XX., p. 245, 

On Pagurus pubescens. 
169. Sylon, sp. 

KrGyer, Vid. Selsk. Overs., 1855 p. 128. 
On Hippolyte, sp. 

170. Balanus porcatus (Da Costa). 
Lepas baZanus, Fabr., F. Gr. 423. ~ 

Buchholz, 1. c., p. 396. 
171. Balanus bulanoides (Linn.). 

172. Balanus crenatus, Brug. 
Em. MQthod. Vera. 
Lepas foliacea, var. A., Naturh. 8dak. Skr., I,, 1, 174. 

173. Coronula diadema (Linn.). Gr. Keporkab-Katun- 
giarsoa. 
Lepas halmaris, Fabr., F. Gr. 425. 
On Megaptera hoops. 

174. Conchoderma auriturn (Linn . 
Vidensk. Selsk. Skr., 1809-10, P. 94- 
Lepas baLznaris, jun., Fabr., F. Gr. 425.I' 

t. 12, f. 17. 

Greenl. Katungiak. 

Greenl. Katungiak. 
. Fabr., F. Gr. 424. 

Lepas aurita, Syst. Nat. ( I? n e ) ,  P. 1110. 

Pgcnogonida. 
5. Nymphon grossipes (Linn.). Greed. Wutok. 

- ? PhaEangium grossipes, Linn.9 S. N. (XII.), p. 1027. 
~ c n o g o n u m  grossipes, Fabr., F. Gr. 210 (p.~.). 
Sabine, Suppl. App., P. 225 ; Kriiyer, N. T., 11. R., 

Buchholz, 1. c., p. 336. 
I., p. 108; Voyage, t. 36, f. 1. 

* on' Pennella crassicontie from Hyperolldon roetratus, and Xenobatams 
globjcipitis from Globiocephalus melas, cfr. the note to p. 168. 
. t Pegesimallus spiralis, Kr. (N. T., 111. R., 11.. p. 336, t. 18, f. 7), does 
not belong to the Crustacea, but to the Hydrozoa (Siphonophora). 

L 2  
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176. 3ymphoit mixtum, Iilr. 

Buchholz, 1. e., p. 397. 
177. Nymphon longitarse, Kr. 

Kroyer,N. T., 1. e., p. 112; Voy., t. 26, f. 2. 
178. ATymphon Airtum, Fabs. 

Fabr., Entornol., TV., p. 417. 
Nymphon hirsutum, Sabine, 1. c., p. 226. 
ICroyer, I .  e., 1). 113; Voy., t. 36, f. 3 ;  Buchholz, 

Ksoyer, N. T., 1. e., p. 110; Voyage, t. 35, f. 2. 

1. e., p. 397. 
179. Akrnphon breuiturse, Kr. 

180. .Euryc,yde hispida (Kr.). 
' Kroyer, 1. e., p. 115; Voy., t. 36, f. 4. 

Zetes jlispidus, Kr., 1. e., p. 117 ; Voyage, t. 38, f. 1. 
Eu~yc .  hisp., Schiodte, Rink's Gronland, Nat. Til., 

p. 71. 
181. Pallene spin9es (Fabr.). 

P'cnogomm spinipes, Fabr. F. Gr., p. 2 11.  
Ihoyer, 1. e., p. 118; voy., t. 37, f. 1. 

182. Pullene intermedia, Kr. 
Xriiyer, 1. e., p. 11 9 ; Voy., t. 37, f. 3. 

1S3. Pullene discoidea, Kr. 
Rroyer 1. e., p. 120 ; Voy., t. 37, f. 3. 

184. Phozichilidium fernof-atum (Rzthke)." 
+ycnogonum grossipes, var., Fahr., F. Gr. 210. 
Nymphon femoratuna, Rathke, Nat. Solsk. Skr., v. 1, 

Phoxichilus proboscidcus, Xr., Vid. Selsk. Skr., VZI., 

Orithyia coccinca, Johnst. ; Phorichilid. coccineum, 

Kroyei-, Nat. Tidsskr., 1. e., p. 122 ; Voy., t. 38, f. 2. 

p. 201. 

p. 321. 

Milne-Edw. 

PRINCIPAL WORKS AND MEMOIRS ON THE CRTJSTACEA OF 
GREENLAND. 

Boeck: Crustacea zmphipoda borealia et arctics (Vid. Selsk. Fosh. 

- De Skandinaviske og zrktiske Amphipoder. late Heft@, 

Buchholz: Crustnceeii ; Die zweite deutschc Nordpolarfahrt, 

Christimi~) 1870). 

1872. 

1874. 

* I am not aware that Pycpogonuni litlorale, Strom (Pabr.,P. Gr. 212), has 
actually heen fbund on the shores of Greenland. Here also should be men- 
tioned Photichilics prohoscideus, Sab. (Suppl. App. Parry), from North 
Georgia, nnd Nymphon <Rirt@es and Nymphon robusturn, Re11 (Belcher's LaRt 
of Arctic Voyages, p. 408-9, t. 35, f. &a), from Northumberland Sound. 
These two should especialIy be compared with the species from Greenland, the 
descriptions and figures of which mcre apparently unknown to the English 
author. 
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&i's : Crustacea amphipoda maris Spitzbergiam alluentis cum 
speciebus aliis arcticis enumerat. . . . (Ofvers. Vetensk. 

Xriiyer: o m  Snyltekrebsene i sm med Hensyn til den danske 
Fauna (Naturhistorisk Tidsskrift, I., p. 172, 252, 175, 

- Conspectus Crustaceorurn Grcenlandix? (ibid., II., p. 249, 
1838). - Gronlands Amphipoder (the Amphipods of Greedand, 
with descriptions of other Greenland Crustacea, and 
an enumeration of the known species, remarks on the 
f;eographical distribution, &c.). (Kongl. Danske Vi- 
denskabernes Selskabs naturvid.-mathernat. Afh., VIr.. 

. Akad. Forh. Stokholm, 1865). 

650; 11.9 p. 'I, 131. 1837-38). .. 

1839.) - Bopyrus abdonziizalis (Naturh. Tidsskr., III., pp. 102 and 
289. 1840). - Fire nye Arter af Slagten Cunia (ibid., IIT., p. 508, 1841). 

I_ Udsigt over de nordiske Arter af Slaegten rrippolyte (ifiid., 
IV., p. 570, 1841). - Monographisk Fremstilling af Sla@en ffippolytes nordiske 
Arter (Kongl. D. Vid. Selsk. Nat. Math. Afh., IX., 
1842). - Nye nordiske Sloogter afdmphipodernes Orden (Nat.Tidsskr,, 

- Beskrivelse af nordiske Crangon Arter (ibid., IV., p. 217). - Om Cyamus Ceti, Linn. (ibid., p. 474, 1843). - Beskrivelse af nogle nye Arter og SlEegter af Caprellina 
(ibid., pp. 490 and 685, 1843). - .Bidrag til Xundslrab om Pycnogoniderne (ibid., II. R,, I,, 
p. 90, 1844). - Carcinologiskc Bidrag (ibid., 11. R., 1. B., 1). 453, 1845 ; 
11.9 1). 113, 1846; p. 366, 184'7; p. 527, 1848; p. 561, 
1849). - Om Cumaernes Familie (ihid., IT. R., II., p. 123, 1846). - Forsog til en monographisk Fremstilling af Krrebsdyrslmgton 
sergestes (with an appendix on the auditory organs of 
Crustacea) (Kongl. Danske Vidensk. Selsk. Skr., v. R., 
naturv.-math. Afh. IV., 1856). - Et Bidrag til Icundskab om Krebsdyrfamilien Mysidre (Nat. 
Tidsskr., III. R., I., 1861). - Bidlyjg til ICundskab om snyltekrebsene (on Parasitic Crus- 
tacea) (Nat. Tidsshr., 111. % 11. Bd., 1868). - The Carcinological port,$n of Gaimard's '' Voyage en Scan- 
dinavie, en Laponie, &. 

Lctken : Nogle Bemmrlrninger om de nordiske Bga-ATter (Viden- 
skabelige Meddelleser fra den naturh. Por., 1858, p. 65). - Bidrag til Kundskab 0111 Arterne af Slregten Cyamus Latr. 
eller Hvallusene (I(. D. Vid. Selsk. Skr., X., 1873). 

Steemtmp and Lutken: Bidrag til Kundskab om det aabne Havs 
Snyltekrcbs og Lernmer (on Parasitic Crustacea and 
Lernseida), Vid. Selskabs Skr., V. R., V. Bd., 1861). 

IV., p. 141. 1842). 

(Plates only,) 
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XVI.-OSTRACODA from GREENLAND, &c. BY G. S. 
BRADY, EsQ., C.M.Z.S. 

~,-OSTRACODA from the HIJNDE &I,ANDS, DISCO BAY, dredged 
by DR. P. C. SUTHERLAND, and determined by G. so BRADX, 
&Q., C.M.Z.S. (Phil. Trans. 1862, civ., p, 327; Trans. Zool. 
Soc. 1866, v., p. 360, &c. ; Annals Nat. Hist. 1868, ser.4, 
vol. ii., p. 30, and Revision, February 18'15). 

1. Cythere IimicoIa (Norman). 25-30 fathoms. 
2. C.  angulata? (G. 0. Sars). 60-70 9, 

3. C. tuberculata (Sars). 60-70 ' 7, 

4. C. abyssicola (Sars). ? 
5. C. septentrionalis, Brady. 60-70 7, 

6. C. costata, Brady. 60-70 7, 

7. C. lutea, Miiller. ? 
8. C. emarginattrt, Sars. 60-70 I, 

10. Cytheridea papilloea, Bosquet. 25-30 ,, 
11. C. pulchra,. Brady. 28-40 ,, 
12. C. oryza, Brady. 
15. C. puncbillata, Brady. 
14. Cytheropteron latissimum.' 
3 i (Norman) 
15. Bythocytlcre simplex (Norman) ? 

9. C. Finmarchice, Sars. 60-70 ,, 

!&-oSTRACODA from CUMBERLAND INLET, IS& fathoms, ht, 
66q 10' N., long, 67' 15' W. 
G. S. BRADY, EsQ., C.M.Z.S. 
per. 4, vol. ii., p. 31). 

Collected by a Whaler,- --By 
(Annals Nat. 

there Dunelmensis (Norman). 
theropteron Montrosiense, C. B. & R. (Pl.tV., f. 1-5. 

, arcuatum, Brady, non vespertilio, Rss. (PI. V,,f..6,7. 

bherura undata, G. 0. Sars. 
DA from DAVIS'$ STRAIT, lat. 67" 1'7' N,, long. 

$ow low-water mark, Collected b a 
BRADY, EsQ., C.M.Z.S. (Annals dit, 

, idaturn,  C. B. & R. (PI. V., f. 8-10.> ' _. - 

Hist,, ser. 4, vol. ii., 186$, p. 31.) 
Cythere lutea, Muller. 
C. villosa (G. 0. Sam). 
C. Finmarehica (G. 0. S.). 
Q bmealis, Brqdy. 
C. emarginata (Sars). 
C. angulata (Sars). 
43. pulcbella, Brady. 
C. tuberculata (Sars). 
C. concinna, Jones. 
Qtheridea papillom, Bosq. 
Cytherura rudis, Brady. 

" 

(PI. IV., f. 3-4, 6, 7.) 

(Pl. V,, f. 18-20.) 

(Pl. V, f. 15-17.) 
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%.-Supplement. FROM ICELAND (IN SHELL-SAND). 
Cythera lutea, MSrller. 
C. boredis, Brady. 
C. emarginata (Sara). 

XVI1.-A REVISED CATALOGUE of the ANNELIDA and other, 
I not Entozoic, WORMS of GREENLAND. By Dr. CHR. 

LUTKEN, Univenity Museum, Copenhagen. 1875. 

ANNULATA CHBTUPODA ET DISCOPHORB, 
GEPHYREA, ETC. * 

As far as the marine Chetopoda are concerned, this List is 
chiefly' based upon Dr. Mcdmgreds memoirs on the Arctic Annu- 
lata. To the Greenland species enumerated by this author 
are added a few from the Museum of the Universi6y in Copen- 
hagen, for instance, the Hirudinida; identified by Mr. Malm, of 
Goteborg ; the Sipuwulide, by the late Prof. K$ee.rstee'n, in 
Gcttingen, &c. 

0. A.  L. MGrch : Revisio critica Serpulidarum (Naturhist. 

In the Catalogue of Entozoa (Art. XVIII., p. 172) the species 
Tidsskr., 3 R., 1 B., 1863). 

are added which have been identified from Greenlan 
Dr. Krabdeh  the Museum at Copenhagen. 

I. BupArosyne boveaZis, CErstd. 
Euphros.yne borealis, (Ersted, Gronland? 

dorsibr., p. 170, f. 23-27. 
p01&id&3. 

3. ,Lepidoswtus squantatus (L . 
Aphrodita squamata, i! inn., S. N., Ed. X., p. 655. 
Pall. Miscel. Zool., p. 91 (pp.), t. 7, f. 14 UA. 

A.  punctata, Mull. Pr. Z. D. 26.12; o. Wiirmern, 
p. 170, t. 13 ; Abildgd. Zool. Dan,, III., p. 25, t, 96, 
f. 1-4 : Fabr. F. Gr. 291. 

Polynobsquamata, ,Aud. et M.-Edw. Rech. QnIkel,, 
p. 80, t. 1, f. 1-16, 
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Lepidonote punctata, CErsted, Annul. Dan. Comp., 

Lepidonotus squumatus, Kinberg, Eugenies Rem, II., 

Malmgren, Nord. Hafs.-Annul., p. 56. 
(A single specimen in the Museum at Copenhagen, labelled 

Greenland.") 

Aphrodita cirrosa, Pall., Miscell. Zool., p. 95, t. 8, 

Aphrodita scahra, Falx., Fauna G r a d .  292. 
h3chia cirrosa, Malmgen, Norditika Hafs-Annulater, 

Mdmgren, Annulata polychstn, p. 5, t. 1, f. 4. 

Lepidonote scabra, CErstd. (non Fabr.), 1. c., p. 164, 

Eunol; mrstedii, Mlgr., Nordiska Hafs-Annulater, 

Polynol; nodosa, Sam, Christiania Via. Selsk. Forh.; 

Eunok' ~wdosa, Malmgren, 1. c., p. 64, t. 8, f. 4. 

Polynol.'rarispina, Sam, Christiania Vid. Selsk. Forh., 

Lagisca rarispba, Mlgr., 1. c., p. 65, t. 8, f. 2. 

Aphrodita imbricuta, Linn., Syst. Nat. (ed. =I.), 

'Aphrodita cirrata, Fabr., Faun. G r a d .  290, t. 1, 

Lepidonote cirrata, arsted,  1. c., p. 166, f. 1, 5, 6, 11, 

Harmothok' imbricata, Mlgr. 1. c., p. 66, t. 9, f. 8. 

Antinoi; (Sarsii) grmnlandicu, Malmgren, Annul. 
polych., p. 13, et NorcliskaHafs-Annul., p. 75,-t.9, 
f. 6. 

p. 12, f. 2, 5, 39, 41, 47, 48. 

p. 13, t. 4, ?. 15. 

3. Nychia cirrosa (Pall.). 

f. 3-6. 

p. 58, t. 8, f. 1. 
4. Nychia Amondseni, Mlgr. 

5. Eunoa Erstedii, nllgr. 

f. 2, 7, 10, 12, 13, 17, 18. 

p. 61, t. 8, f. 3. 
6. Eunoa nodosa (Sars). 

1860, p. 59. 

7. Laqisciz Tarispinu (Sars). 

1860, p. 60. 

8. Harmothoi; imbricata (L.)." 

p. 1804. 

f. '7. 

14, 15. 

9. Antinoi' Sarsii (Kinbg., grmnlandica, Mlmgr.). a -  

Sigalionidae. 
10. Pholoi: minuta (Fabr.). 

Aphrodita miiauta et A. longu, Fabr., Faun. Gr. 293, 

~ ~ h o ~ o i : ( ? )  minuta, ars ted ,  I. c., p. 169, f. 3, 4, 8, 

Pholol; mimta, Malmgren, Nord. Hafs-Annul., p. 89, 

et 294. 

9, 16. 

t. 11, f. 13. 

ccording to Mbbius, HarmothoZ imhricata and Antinoi.' Saroii are but 
one spwiies. 



L ~ T K E N  ON THE ANNELIDA, ETC. OF GREENLAND. 16% 

Bephthyilidse. 
11. Nephthys Ciliata (Mull.). 

12. Nephthys lactea, Malmg. 

Nereis Ciliata, Miill., Zool. Dan., t. 89, f. 1-4. 
Nephthys Ciliata, Malmgr., 1. c., p. 104, t. 12, f. 17. 

Malmgr., Annul. polych., p. 18 (name only). Un- 
described specimens, perhaps of this species, are in 
the Copenhagen Museum. 

Nereis c m a ,  Fabr., F. Gr. 287; Naturh. Selsk. 

Nephthys cmca, CErsted, 1. c., p. 193,f. '73, 74, 77-86. 
Nephthys cmca, Mdmgr., Nord. Hafs-Annul., p. 104, 

CErstd. 1. c., p. 195, f. 75-76. 
Malmgen, 1. c., p. 106, t,. 13, f. 24. 

13. NepJLthys cmca (Fabr.). (Greed. Sengiai-soah.) 

Skr., V., p. 185, t. 4, f. 24-29. 

t. 12, f. 18. 
14. Nephthys longosetosa, CErstd. 

Phyllodocidae. 
15. phyllodoce ch ina ,  Mlgr. 

Phyllodoce naaculata, (Xrstd. (non Fabr.), 1. c., p. 191, 

Ph. citsina, Malmgr., 1. c., p. 95, t. 13, f. 24. 

CErsted, 1. c., p. 192, f. 19, 21, 22, 29-32. 
Malmgren, 1. c., p. 86; Annul. polych., t. 2, f. 9. 

Annul. polych., p. 23, t. 2, f. 11. 

Annal. polych., 11. 24, t. 2, f. 10. 

?ATercis maculata, Fabr. (non Miill.), 3'. Gr. 281. 
Phyllodocc ? iiicisa, mrsted, Gronl. Ann. dors., p. 189, 

(Perhaps a doubtful species,) 

Die griine Nereide, Mull., Wurm., P o  

Nereis viridis, Fabr. F. Gr. 279. 

f. 46, 48. 

16. Phyllodoce grcr?nZandica, CErstd. 

17. Phyllodoce Rinki, Mlgr. 

18. Phyllodoce Luetkeni, Malmgr. 

'19. PhylZodoce incisa, CErsted. 

f. 44. 
20. EulaZia airidis (Mull.). (Greed. Sengiarak.) 

CErsted, 1. c., p. 188. 
EulaZia viridis, Malmgr., Nod. Hafs-Ann., p. 98, t. 15, 

f. 39. 
21. Eulalia problema, Malmgr. 

.22, .E&one longa (Fabr.). 
Nord. Hafs-Ann., p. 99, t. 14, f. 29. 

(Gr. Sengiak.) 
SNepeis 20% a, Fabr., 3'. Gr. 289; Naturh. Selsk. Sh,., 

Eteone longa, Obsted, 1. c., p. 185, f. 20, 28. 
23, Eteone cylindn'ca, CErsted. 

mrsted, 1. c., p. 187, f. 42, 49, 57. 
24. EteoneJlava (Fabr.).. (Greed. Scizgiarak.) 

V., p. 1 6 ,  t. 4, f. 11-13. 

c 

, p ,Nereis cmulea, Fabr. B. Gr., 280, perhaps a Phyllodoceq not ,jete:: 
i n a b l e  ((I Sengiarak" in Greenland, as many other species). 
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Nereis j a v a ,  Fabr., F. Gr. 282 ; Nat. Selsk. Skr;, V; 

EteonefEava, mrsted, 1. o., p. 186, f. 47. 
Malmgren, Nord. Hafs-Ann., p. 102, t. 15, f. 35. 

p. 168, t. 4, f. 8-10. 

Hesionidae. 
25, CastaZia aphroditoides (Fabr.). (Greed. Sengiarak.) 

Nereis aphroditoides, Fabr., F. G. 278; Nat. Selsk. 
j 

Castalia Fabrkii, Malmgr., Ann. polych., p. 32. 

Nqr&s rosea, Fabr. F. Gr. 284; Nat. Selsk. Skr., v., 
~ p. 175, t. 4, f. 14-16. 

Skr., V., p. 164, t. 4, f. 4 6 .  
\ L l  . 
26. Castalia rosea (Fabr.). (Greed. Sengiarak.) 

Syllidb. 
27. Autodytus longisetosus, CErstd. (Greenl. Sefigiarak, @lo- 

8. Skr., V., 
Zualih.) 

3 Nereis prismatich, Fabr., F. Gr. 285 ; 
p. 177, t. 4, f. 17-20. 

?Nereis a;from, Fabr., F. Gr. 303’; 1. 181, 
- f. 21-23. 

28. A 

29. Autolptus incwtus, Mlgr. 

30. SylZis iwisa (Fabr.). 
Malmgr. op. n’t., p. 35, t. 6, f. 40. 

Nereis incisa, Fabr., F. Gr. 277 ; Nat. Selsk. Skr.,V., 

Nercis armillads, Fa%r, F. Gr. 276 (non dill.). 
cetosyllis (Erstedi, Mdmgr. ? 
Ja’da sp., CErsted, 1. c., p. 182. 
Mdmgren, Annul. polych., p. 46, t. 8, f. 51. 

(Greed. Sengiak.) 

p. 160, t. 4, f. 1-3. 
7d1-.‘- SyZlis &hicii, Malmgr. (Greed. Sengiai*ak. 

Wereidae. 
I 3$3. :Nereis zonata,.%lwgr (Greenl. Sengi& 

‘? A%&S aiversicoio r., F. Gr. 274.&on Miill,).t 
Malmgren, Annul..polycb,, p. 46, t, 6, f. 34, 

Heteronereisparadoxa, CErsted, I. c., p. 177) f, 5 4  63, 
34, Eunereis paradoxa ((3rstea). 

1) . . 64, 66. (Known from 8 single specimen.) 
36. Nereis pelagica, Linn. (Greed. Sengiarsoak.) 

. Linn. Syst. Nat. (X.), p. 654. 
Newis verwcosa, Fabr., F. Gr. 275. 

_-- 
* Nt?~i6 noctiluca, Fabr. F. Gr. 273 (Greed. tcIngnerolak”), i s  a doubtful, - -  

undetermined species. 
-‘fi**.jtliue+acoZoor is cited from East Gr&nland by MObius, Zte ‘deutsohe 

~ O r d p o l a r f s h r t ,  11:;~. 264. 
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Nereis pelagica, (Ersted, 1. c., p. 175, 

Malmgen, Annul. polych., p. 47, t. 5, 

.A?ifleis grandifolia, Rathke, Beitriige z. Fauna Nor- 
wegens (Nova Acta C. L.-C. N. C., =.), p. 155, 
t. 7, f. 13-14. 

Heteronereis arctica et assirnilis, CErsted, 1. c., p. -179- 
180, f. 50, 51, 54, 60, 61, 65, 68, 70, 72. 

Heter. grandifolia, Malmgr., Nord. Hais-Ann., p; 108, 
t. 11, f. 15-16. 

Obs.-Eunereis and Heteronereis are now known to be the 
nabbry, sexually mature state of  Nmeis; ‘H. grandifolia o f  
XWeis pelagica. 
smbrinereidae. 
. 37. Lumbn’nereis fragilis (Mull,), 

Lumbricus fv-agilis, Mull. Prods 
Dan., p. 22, t. 22, f. 1-3. 

Malmgren, Annul. polych., p. 6 

58, 59. 

(36.) Neteronereis grandifolia (Rathke). 

gunicidae. 

Beskr. og Jagttag, p. 61, 
t. 10, f. 28. 

Onuphis Eschrichtii, CErsted, 1. ci, p. 1 

39. GLlycma capitata, CErstd. 
Nepeis atba, Mii11:Pro 

GiPycera capitata, CEr 

CErsted, 1. c., p. 198, f. 89, 95 

alyceridae. 

. 29, t. 62, f. 6-7. 

96, 99. 
40. Glycera setosa, <Erd. 

Ariciidae. 
41. Scoloplos armiger (Mull.). ( iak.) 

Lumbricus aq*miger, Miill. ZOOL Dan. 22, t. 22. 
ScoZopZos armigev, (Ersted, 1. C.3. P* 

Nais pa&cuspida,, Fabh F. Gr. 296. 
sco 

113, 117, 
118. 

42. Naidonereis quadricmpida (Fabr*)- 

~uadricuspida, amted ,  ‘1. c., p. 200, f. io6 - 
Opheliidae. 

48. *Ammotrypans aulogaster, Rathke. 

p. 111, t. 3, f. 24-26. 

Rathke, Beitr. 
Ophelina acuminata, CErstd. Archiv 

Ammotrypane limacina, Rathke, 1. c,, p. 190, t. 10, 

Ophelia bicornis, (Ersted, Grik. Ann., P. 204, f, 104 

F. Norw., 1. e., p. 188, t. 10, f‘. 1-3. 

44. Ophelia limacina (Rathke). 

f. 48. 

-5, 115, 116, 121. 
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45. TTavisia Forlesi, Johnst. 
Johnston, Ann. Nat. Hist., IV., p. 373, 11, f. 11-18. 
Ammotrypane oestroides, Rathke, 1. c., p. 192, t .  lo, 

Ophelia maniillata, CErsted, GrGnl. Ann., p. 205, 
f. 103, 112, 114, 119, 120; Archiv f. Naturg., X., 
f. 9-12. 

p. 110, t. 3, f. 21-23. 
Scalibregmidae. 

46. ScaEbregnau inaatum, Bethke. 
Rathke, I. c., p. 184, t. 9, f. 15-21. 
Oligokanchus roseus et grmnlandicus, Sam, Fauna 

littor. Norvegis, I., p. 91, 92, t. 10, f. 20-27. 

(Greenl. Inellualuah.) 
Telethusae. 

47. ArenicoZa marina (Linn.). 
Lumbricus marinus, Linn., Syst. Nat. (XK), p., 1077. 
Lumbricus marinus, Fabr., F. Gr: 262, et L. papzllosus, 

Arenicola piscatmwm, CErstd., Gronl. Ann., p. 207. 
ibid. 267. 

Sphserodoridae. 
48. Ephesia gracilis, Rathke. 

Rathke, 1. c,, p. 176, t, 7, f. 5-8. 
Sphmodorum Jeavum, CErsted, Annul. Dan, Comp., 

Pollicita peripatus, Johnst., Ann. Nat. Hist., XVI,, 

Sphcerodorum peiipatus, Clapa&de, Beob. Antbt. Entw. 

Ephesia gracilis, Malmgr., Annul. polych., p. 79. 

p. 43, f. 7, 92, 101. 

p. 5, t. 2, f. 1-6. 

wirbellos. Thiere, p. 50, t. 11, f. 8-18. 

Chloraemidae. 
49, Trophonia plumosa (Mull.). (Greenl. Merholualik.) 

Amphitrite plumosa, Mull., Prodr. Z .  D. 2621 (Abild- 
gaard.Zoo1. Dan., III., t. 90, f. 1-2). 

Amp?&ite plumom, Fabr., F. Gr. 271. 
Siphonostoma plumosa, Rnthke, 1. c., p. 208, t. 11, 
f. 1-2. 

Trophonia Goodsiri, Johnston, Ann. Nat. Hist., IV., 
p. 871, t. 11, f. 1-10.. 

Sam, Bidrag til Sodyrenes Naturh., p. 31, t. 3, f. 16. 
Siphonostoma vagininifrum, Kathke, 1. c., p. 211, 

Tecturella JEaccida, Stimpson, Marine Invert. Gr. 

Sipokonostoma uillosum, Rathke, N. Act. Acad. C. 

Annul. polychajta, p. 85, t. 12, f. 71. 
Brada inhabilis (Itathke 3 )  ; Stimpson, Proc. Acd. 

50. Flabelligera aJpiniss Sam. 

t. 11, f. 3-10. 

Manan, p. 32, t. 3, f. 21. 
51. B a d a  villosa (Rthk.) 2 

52. Brada gramdata, Malmgr. 

Philad., 1863. 

L.4. N. C., XX., p. 215, t. 14, f. 11, 12. 
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Sternaspidae. 
53. Sternuspis fossor, Stimps. 

Stimpson, Marine Invertebrata of Grand Manan, p. 29, 
t. 2, f. 19, 

Cheetopteridae. 
54. Spioclicetoptertcs typicus, Sam. 

Sars, Fauna littor. Norv., II., p. 1, t. 1, f. 8-21. 
Malmgren, Annul. polych., p. 98. 

Nen’nr: cirrata, Sars, Nyt. Mag. k Nntur., VI., 9,207. 
Scol. (LaoH.) cirr., Mnlmgr., Annul. pol., p. 91, t. 9, 

ATereis jilicornis, Fabr. F. Gr. 289 ; Spio filicornis, 
Fabr., Schr. Naturf. Freunde, VI., p. 264, t. 5, f. 8- 
12. 

spionidee. 
55. Scolecolepis (Laonice) cirrata (Sars . 

f. 54. 
56. spiojilicornis (Fabr.). (Greenl. Iglolualik.) 

SpioJilic., Mnlmgren, 1. c., p. 92, t. 1, f. 1. 

A7ereis seticornis, Fabr., F. Gr. 288. 
Spio seticornis, Fabr., Schr. Naturf. Freunde, VI., 

Grube, Archiv f. Nnturg., 1860, p. 88, t. 5, f. 1. 
Malmgren, Annul. polych., p. 94, t. 9, f. 56. 

Zte deutsche Nordpolnrf., II., p. 284, t. I, f. 10. 

57. Spio seticornis, Fabr. 

p. 260, t. 5., f. 1-7. 
.58. Spiophanes Kroycii, Grube. 

59. Leipoceras uvifwum, Mob. 

Cirratalidae. 
60. Cirratulus cirratus (Mull.). (Greenl. Nyaurselih.) 

Lzcmbricus cirratus, Mull., Prodr. Z. D. 2608. 
LunBricus cirratus, Fabr., F. Gr. 266. 
Cirratulus borealis, CErsted, 1. c., p. 206, f. 98, 102. 
Ciw. hr.,  Rathke, 1. c., p. 180, t. 8, f. 16, 17. 

Haleldnthidae. 
61. A70tonzastus latericeus, Sars ? 

Sars, Nyt. Mag., VI., p. 199 i Fauna litt. Norv., II., 

Malmgren, Annul. p O I J ’ C h  P. 97. 

Lumbricus capitatus, Fabr., F. Gr. 262. 
Lumbriconais marina, Grsted, Naturh, Tidsskr., IT7, 

p. 12, t. 2, f. 8-17. 

62. Capitella capitata (Fabr.). (Greed  Pullateiiak.) 

p. 128, t. 3., f. 6, 11, 12. 

’IVTaldanidae. 
63. A’icomacAe lumbiicalis (Fabr.). 

Sabella lumbricalis, Fabr., F. Gr. 369. 
CZymene kmbrkalis, Sars, F. litt. Xorv., II., p. 16, 

Mnlmgren, Nord. I-Iafs-Ann,, p. 190; Ann, polych,, 
t. 2, f. 23-26. 

t. 10, f. GO. 
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64. Axiothea catenata, Nlgr. 
Malmg., N. Hafs-Ann., p. 190; Ann. pol.;t. 19, f. 69. 

-0charidae. 
65. Ammochures assimilis, Sars. 

Sara, Nyt. Mag. f. Natur., VI., p. 201. 
Malmgren, Annul. polych., t. 11, f. 65. 

Annul. pplych., p. 101, t. 7, f. 37. 
66. Mpiochele Hem., Mlgr. 

Amphictenidse. 
67. Cistenides granulata (L.). (Greenl. Imab-polia.) 

Subella granubta, L., Syst. Nat. (XII.), p. 1268. 
Amphitrite auricoma, Fabr., F. Gr. 272. 
Amphitrite Eschrichtii, Rathke, 1. c., p. 219. 
Pectinaria grmnlandica, Grube, Arch. f. Naturg. 
'Gstenides granulata, Malmgr., Nord. Hafa-Ann., 
. p. 359. 

Malmgr. Nord. Hafs-Ann., p. 360, t. 18, f. 40. 
68. Cistenides hyperhea,  Malmgr. 

Ampharetide. 
69. Ampharete Grubei, Mlgr. 

? Amphicteis acutifTons, Grube, Archiv f. Naturg., 

Amphar. Grub&, Malmg., N .  Hkfs-Ann.,. t. 19, 'f. 44. 

Nord. Hafs-Ann., p. 864, t. 19, f. 45. 

Amphitn'te Gunncri, Sam, Beskr. Jagtt., t. 11, f, 30. 
Crossostoma midas, Gosse, Ann. Nat. Hist., 1855, 

Amphicteis grmnlandica, Grube, Archiv f. N., 

Amphicteis Gunneri, Malmgr., Nord. , Hafs-Ann., 

XXVI., p. 109, t. 5, f. 6. 

@a, AmphaPete Go&%& Mgr. 

70. Amphicteis Gunneri (Sars). 

XVI., p. 310, t. 8, f. 7-12. 

XXVI., p. 106, t. 6, f. 3. 

p. 365, t. 19, f. 46. 
71.' Sabellides borealis, Sars. 

%72. 'Melinna cristata (Sars). 

72a. Lysippe labiata, Mgr. 

Sars, Fauna litt. Norv., II., p. 22, 23. 
Malmgren, Nord. Hafs-Ann., p. 368, t. 20, f. 47. 

Sabellides m'stata, Sks, 1. c,, p. 19 et.24, t. 2, f. 1-7. 
Melinna mktata, Mdrng., N. Hafs-Ann., t. 20, f. 60. 

Nord. Hafs-Ann., p. 367, t. 26, f. 78. 
Terebellidae. 

73. Amphitrite cirrata, Miill. (Greenl. Iglulualik.) 
0. F. Muller, Prodr. Zool. Dan. 2617. 
0. Fabricius, Fauna Grmnl. 269. 
Malmgren, Nord. Hafs-Ann, p. 375, t. 21, f. 63. 

Malmgren, 1. c., p. 376, t. 21, f. 52. 

Nordiska Hafs-Annul., p. 381, t. 24, f. 6S, 67. 

74. Amphitrite grmnlandica, Mlgr. 

76. Nicolea arctkca, Malmgren. 
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76. 

77. 

78. 

79. 

Seione lobata, Mlg. ' 
1. c., p. 383, t. 23, f. 62. 

AxioniceJEexuosa (Grube). 
Terebella flexuosa, Grube, Archiv f. Naturg, XXVI,, 

Adoniceflemosa, Malmgren, 1. c., p. 384, t. 24, f. 68. 
Jecena abranchiata, Malmgr. 

1. c., p. 385, t. 24, f. 64. 
Thelepus cineinnatus (Fabr.). (Greenl. Iglulualik.) 

Amphitrite cincinnata, Fabr., F. Gr. 2'70. 
Twebella pustulosa, Grube, 1. c., p. 100. 
Thelepus Bergmanni, Leuck., Archiv f. N., XV, 

p. 169, t. 3, f. 4. 
LumamJEava, Stimpson, Marine Invert. Gr. M., p. 80. 
Thelepus circinnatus mgr., 1.. c., p. 387, t. 22, 

f. 58. . 

p. 102, t. 5, f. 2. 

80. Leucariste albicans, Mdlmgr. 
sard. Hafs-Ann., p. 390, t. 23, f. 61. 
p&~cirrus arcticus, Sam, Christiania Vid. Selsk. Forh,, 

81, Ereutho Smztti, Malmgr. 
Nord. Hrtfs-Annul., p. 391, t. 23, f. 63. 

82. Artacwma proboscidea, Malmgr. 
1. c., p. 394, t. 23, f. GO. 

83. TriciLobranchus glacialis, Malmgr. 
1. e., p; 395, t. 24; f: 66. 

84. Terebellides' h'tromii, Sam. 
Sam, Beakrv. og Jigttag., p. 48, t. 13, f. 31. 
Nlalmgren, 1. c., p. 896, t. 19, f. 45. 

1864, p. 14. 

Sabellidae. 
86. Laoiiome ? FabricC (Kr.). 

Sabella Fabiicii, Kr., Bidrag til Sabellerne, Vid. Selsk, 
Overs., 1856, p. 20. 

86. Potamilla reniformis 
Die nierenfdrmige 

Sabella tuberculosa et 8. rigida, &,, 1. c., p. 18. 
Euchone tub~culosa,  Malm@., 1. e., p. 401, t. 29, f. 92. 

Sabella infalata, Kroyer, 1. c., p. 21. 
> Malmgren, Nord. Ilafs-AnnuL, p. 403, t. 28, f.&, 

89. Dasychone iilfarcta, Kr. 

90.. Chone infundibuliormis, Kr. (Greenl, IglualiA,) 
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l’ubularia penicillus, Fabr., F. Gr., 438 (non MiiI1. 

Chone infundibulvormis et suspecta (?), Kr., 1. o., p. 33. 
Sabetla paucibranchiata, Kr., 1. c., p. 22. 
Chone infund., Mlgr., N.I-Iafs.-Ann., p. 404, t. 28, f. 87. 

Tubuluria Fabricii, Miill., Prodr. Z .  D. 3066. 
Tub. Fabricii, Fabricius, Fauna Greed., 450, f. 12. 
Othonia Fabricii (Jolinst.), Gosse, Ann, Nat. Hkt., 

2 ser., V., p. 33, t. 4, f. 22. 
-4mphicora sabedla (Ehrbg.), 0. Schmidt, Neue Beitr. 

Wiirnier, p. 21, t. 2. 
liicbriciu quudr&unctata, Leuck. Beitr. wirbell. Th., 

p. 151, t. 2, f. 3 ;  Chpar;?de MQm. SOC. Phys. 
GenBve, XVI., p. 118, t. 4,f .  11-15. 

nec Linn.). 

91, Amphicora Fa67-icii (Mull.). 

91a. Sabella crassicornis, Sars. 
S. pictu, Kr., 1. c,, p. 24. 
Malmgr., Nora. Hafs-Ann., p. 399, t. 27, f. 83. 

Eriographididae. 
92. Myxicolu Steenstrupii, Kr. 

M’x. Steelzstrupii et Sarsi, Kr. 1. e., p. 9 et 35. 
MaImgen, Nord. Hafs-Ann., p. 408, t. 29, f. 90. 

SerpuIib.* 
93. Hydroides mrvcgica, Gunn. 

Scrpula triquetra, Fab. F. Gr. 374. 
Hydroides norvegica, var. e. grapnlandica, Morch, Re- 

visio critica Serpulidarum, p, 31 (sep,). 
94. Spirorbis verruca (Fabr.), Miirch. 

95. Spirorbis quadranqularis, Stimps. 

AYerpulu glomerata, Fabr., F. Gr. (non Linn.), n. 377. 
Spirorbis vcwuca, Morch, 1. e., p. 85. 

Serpula contortuplicata, Fabr., F. Gr. $76. 
S$irorlis quadrangularis, Stimps., Mar. Inv. Gr. 

Spir. quadr., var. a. Fubricii, Morch, 1. c., p. 89. 

Swpula spiriorbis, B’abr., I?. Gr. 372 ; Morch, p. 83. 

Serpula spirillum, Linn. S. N .  (X.J n. 692. 
Malmg., Annul. polych., p. 123 ; Morch, op. cit, p. 92. 

Serprclaporrecta et spirillum, Fab,, F. Gr. 371, 373. 
Serpuh lucida, Mtg., Test. Brit., p. 507. 
S‘irorbis (Spirillum) lucidus, var. 7. grcenlandica, 

Swpulu vityea, F. Gr. 3’18. 

Manan, p. 29. 

96. Spirorbis borealis, Daud. 

97. Spirorbis spirillum, L. 

98. Spiiwbis lucidus (Mont.). (Greenl. KatungiaR.) 

Morch, 1. c., p. 93. 
99. Spirorbis vitmus (Fabr.). 

* Serpula similuiiium (sentinulunr, L.), Fabr., E”. Gr. 370, and S. stellaris, 
Pabr., E‘. Gr. 380, ark Boraminifera (MBrch, Rev. crit. Serpulid., p, 116-119). 
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Spirorbis (Spirillum) vitreus, MBrch, 1. a, p. 94. 

Sevpula cancellata et grantdata, Fabr., F. Gr. 378 

Spirorbis (Spirillum) cancellatus, Morch, 1. c., p. 94. 

Mobius, Zte deutsche Nordpolarfahrt, II., p. 256, 

100. Spirorbis cancellatus (Fabr.). 

et 380. 

101. Protula media, Stmps. 

t. I., f. 21-24. 
Tomopteridae. 

Lumbricidae. t 
102. Tornopteris septentrioizaZis, Stp. 

Nat. For. Vid. Medd., 1849-50, p. iv. 

*103. Luitibricu~, 7. (Gr. Pullateriak.) 
L. tewestrzs, FaLr., F. Gr. 258. 

"104. Lumb*icus (?) rivalis, Fabr. 
Fauna Grcenl. 260. 

*IO& Enchytraus ve?*micularis (Mull.) ? (Greenl. Kzmian- 

"106. ~Yatzuris Zineata (Mull.) ? (Greenl. Kumak.) 

*lo?'. CZiteZlio nrenavius (Mull.). (Greenl. Pullateriak.) 

"108. CZiteZlio ntinutus (Mull.). (Greenl. Sirksab-Kuman- 

Lumbrzcus minutus, Fabr, F. Gr. 265. 
"109. Opsonais (?) marina, (Pabr.). (Greenl. 

Nais mar., Fauna Grcenl. 295. ' 
Opsonais marina, Gervais, Bullet. 1' 

V., p. 5 (sop.). 

goak.) 
Lumbricus verniicularis, Fabr. F. Gr. 259. 

Lumbiieus lineatus, Fabr. Faun. Gr. 261. 

Lumbricus arenai-ius, Fabr. F. Gr. 264. 

904. 

Hirudinidae. 
110. PZatybdeZla versipellis ( Diesing). (Greonl. KaneisiB- 

Kuma.) 
Eli'iudo piscium, Fabr., F. Gr. 301. 
Ichthyoldella uersipellis, Diesing. 
PZatybdeZZa scorpii (Fabr. MS.), Malm., Goteborg 
&ng+ Vet. och Vitt. Sttmh. Hancll., VIII., 1863, 
p. 253. 

(From cottus scwpius and scovioides.) 
1. PZatybdeZZa Fahin'i, Malm. 

Malm. 1. c., p. 248. . PlatybdeZZa Olrilri, Malm. 
Forhandl. Skand. Naturf. Stokholm, 1863, p. 414. 
(From Byas aranea). 

11 3. PlatybdeZla afinis, Malm. 
1. c., p. 413 !from Phobetw ventralis). 

* The species marked * are doubtful, and have not been revised since the 

t Eisen described Lumbr{xdua varicgatus, Mull., and Eltchytreus pagmfe- 
time of Fabricus. 

cheq R., from Greenland (Ofv. Vet, Akad. Forh,, 1872), 

M 36122. 



O&.-Othepspecies -of Fish-leeches, not yet dbtermined, have 
h e n  found on Anariichas, sp. (2‘2. ana&che, .’Ma1rn. ?! 3. c., 
& .I@), Jiparis tunidatus, Hippoglossus vulgaiis (Pl.  hippo- 
glossi, Malm. ? 1. c., p. 267), and Macrurus rupesbis. 

(114. Udomlla, sp. (an hujus loci ?). 
(On Caligus hippoglcwi.) 

115. Echiurus forcipatus (Fabr.) 

forcipata, ejusdem 349. 

116. Priapulus caudatus (Lmk.). 

$CIiiUi.id9e. 
reenl. I2;llulualik.) 

~untbricus echiurus, Fabr., F. Gr. 268, et WolathmQ 

Priapulidm. 
(Greenl. t7bEBsruriak;)X 

Holothurz”apriapus, Lwn., Syst. Sat.  (XII.),:p. ‘1091. 
Holothuria priapus, 0. Fabr., F. Gr. 347. 
Holothuria priapus, Zool. Dan., HI., p. 2’7, t. 96, 

Priapulus caudattis, Elders, Zeitschr. f. wissbnsch. 
f. 1;  IV., p. 18, t. 135, f. 2. 

 ZOO^., XI., p. 205, t. 20-21. 

V, p. 436, 

119. Phascoloosoma boreale, Keferst. 
Ihfersteih, 1; c., p. 437, t. 31, f. 7, et t. 33, f. 33. 

Mgzostomidb (incerb sedia). 
120, Mgaostoma gigas, Ltk. (MS.). 

’ On Antedoa Eschrichtii, M. Tr. ; Copenhagen Museum. 
Chaetognatha (ad Nenaatodas P). 

121. Sagitta, sp. 
Not uncommon in the Arctic seas in  the vicinity of 

Greenland. 

TURBELLARIA. 
Oh-The Planarice and Nematece of .‘Greenland have not 

been studied since tlie time of Fabricius The *following list does 
little more than show in what’ manner his species have been partly 
interpreted, and does no justice to the richness of this branch of 
the Arctic Fauna. 

1. Monocelis subulata (Fabr.). (Gr. Kehkursab-Kuma.) 
F. GI-. 308. 

2. Planaria lactea, Mull. (Gr. Kumali.) 
F. Gr. 309.” 

* Doubtful species:-PI. operculata, Pabr. (F. Gr. alO>, and PI. cuaduta, 
Mull., F. Gr. 310 (both by the Greenlanders termed “Rekkursab-Jiluna,’2 BS 

.are other flat Worms). The latter is perhaps a naked Snail (CErsted, Natllrh. 
Tidsskr., W., p. 646). 



3. Ampll;porus graenlandicus, CErd. 

4. Omatoplea mbra (’MUlI.), (Gr. ‘Kekkuwab-K?ma.> 

5. Polystemma roseurn (Miilji). .ri , 

6. Tetrastemma granlandicum, Dies. 
e 

7. Notospermurn viri& (Miill.) 

8. Meckelia fusca (F4br.).. (Qr,. 

9. M. angulata (Mull.). (Gr,Y%Zlater&z&) 

Nat. Tidsskr., IV.; p. 581. 

F. Gr. 304. 

Mobius, Zte deutsche Nordpblarkb-rt,‘ XI,,, p. 257. 

F. Gr. 311 (Pl, sandidti), . 
F. Or. 305. 

F. Gr. 306. 

F. Gr. 303. . 

(G;‘;., K;elikursab-Kzmma.) 

XVIII.-A REVISED CATALOGUE of thpEykozoA8pf G R ~ N -  
LAND. BY Dl’. CRfl UTKEN, Univergiiy Museum, 
Copenhagen. 1875. 

Cestoida.” 
1 .  Tenia pectinata, Goeze. 

Krabbe, 1. c.) p. 261,,t. 1, f? 16, 17. 
( ~ a r u s  glaucus, tridactylus.) 

Krabbe, 1. c., p. ?62,.t.’1, f. 18-21. 
(Larus g~auCuf$ tridaCtylu8, eburneus.) 

7. T. micracasatha, I(i.. 

-# Obe.--Por the Tapeworms of Ba’td8 in Greenland Dr. Krabbe’s ‘“Bidrag 
‘6 ti1 Hundskab om Fuglenes Boendelorme,” should be oonsulted, and for those 
of the Seals the same authOflS “Helmhthologieke UndersBgelser i Danmmk 
‘6 og paa Island,” in the Traneactions of the R. Danish Academy of soiencee? 
vola, V U  and VIII. (1868 and 1870). 

M 2  
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8. T. campylaca?atAa, Kr. 
’ (‘LTria grylle.) 

9. T. microrhync?La, Kr. 

10. T. clavigwa, Kr. 

11. T. retirostris, Cr. 

Krabbe, 1. c., p. 263, t. 1, f. 22-24. 

Krabbe, 1. c., p. 206, t. 2, f. 38-40. 
(Charadrius hiaticub.) 

Krabbe, 1. c., p. 267, t. 2, f. 41-43. 
(Strepsilas int erpres.) 

Krabbe, 1. c., p. 282, t. 5, f. 97-99. 
(Strepsilas interpres.) 

Krabbe, 1. c., p. 284, t. 5, f. 104-105. 
(Tringa maritima.) 

Krabbe, 1. c., p. 284, t. 5, f. 106-108. 
(Somateria mollissirna, spectabilis, LUUS glaucus.) 

T. fasciolaris, Pall. 
Krabbe, 1. c., p. 288. 
(Somateria mollissima, Mergus serrator.) 

15. T. minuta, Xr. 
Krabbe, 1. c., p. 292, t. 6., f. 127-129- 
(Phalmopus fulicarius, hyperboreus.) 

16. T. microsonia, Cr. 
Krabbe, 1. c,, p. 296, t. 6, f. 146-150. 
(Somateria mollissima, spectabilis, Larus glaucus.) 

17. 2‘. fusus, Kr. 
Krabbe, 1. c., p. 307, t. 7, f. 180, 181. 
(Larus ghucus, L. marinus.) 

18. T. brachgphallos, Kr. 
Krabbe, 1. c., p. 310, t. 8, f. 193, 194. 
(Tringa maritima.) 

19. T, grmlandica, Hr. 
Krabbe, 1. c., p. 316, t. 8, f. 210, 211. 
(Harelda glacialis.) 

Krabbe, 1. c.) p. 319, t. 8, f. 221, 222. 
(Somateria moIIissima.) 

Krabbe, 1. c., p. 338, t. 10, f. 252, 283. 
(Emberiza nivalis.) 

Krabbe, 1. c., 339, t. lo, f. 284-286. 
(Saxicola ananthe.) 

Icrabbe, K. D. Vid. Selsk. Skr., VII., p. 377, t. 7, 

(Horpo gropulandicus, Canis f a .  grceid., Phoca barbata, 

12. T. megalorhpcha, Kr. 

13. T. teres, Kr. 

(14.) 2‘. “malleus,” Goeze (forma: monstrosa). 

20. T. fallax, Kr. . . 

21. T. bmealis, Kr. 

22. T, trigoiwcephala, Kr. 

23. Bothriocephalus cordatus, buckart .  

f. 114-;116. 

CEdoboenus rosmarus.) 
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24. B. va&z.&ilis, Kr. 
Krabbe, 1: c., p. 378. 
(Phoca vitulina.) 

25. B. lanceolatus, Kr. 
Krabbe, 1 .  c., p. 378. 
(Phoca barbata.) ' 

26. B. phocarum (Fabr.), (Greenl. Z;T1.Rsub-Kuni&.) 
F. Gr. 296, b.; Nat. Hist. Selsk. Skr., I., 2, p. 1$3, 

Tetrabothrium anthocephalum, Rud. 
Krabbe, 1. c., p. 379, t. 7, f. 101-105, 117. 
(Phoca barb., vitul., Cystopho 

Krabbc, 1. c., p. 379. 
(Phoca hispidn.) 

Krabbe, 1. c., p. 878. 
(Cystophora cristata.) 

Krabbe, 1. c., p. 379. 
(Canis lagopus.) 

30. 13. ditremus, Cr. ? 
(Colymbus septcntrionalis.) 

31. B. TUgoSuS, Rud. ? 

t. 10. 

27. B. fasciatus, Kr. 

28. B. elegans, Kr. 

29. B. similis, &'. 

8% 23. c~assicep$, Rud. ? 

leucas.) 
34. B. proboscideus, Rud. 

35. B. (Teknb.) macrocephalus, Rud. (et sp. aff. 

(Cottus Scorpius, Gadus ovak, morrhua, Delphiiapbrus 

(Srilmo carpio.) 

F. Gr. 297, b. (T. aka?). (Greenl. A g ~ - X u n i a . )  
(Larus glaucus, marinus, tridactylus,Procell~'aglaciaIis, 

Uria Bruennichii, grylle, Mergus serrator, Colymbus 
septentrionalis, Corvus corax, E'ako ishndicus.) 

36. OctobothTium. rostcllatuna, Dies. (Greenla Sdlukpaukab- 
Kuma.) 

I?. Gr. 297 (T. erythrini). (SebashB norvegicus.) 
37. Fasciola intestinalis, L. (Greenl. Kakillisab-Kuma,) 

F. Gr. 300 (T. gasterostei). 
Schistocephalus solidus (Mull.) ; 6. dimorphus, Cr. 
(Gasterosteus aculeatus, Mergus serrtor,  Larus 

(Somniosus microcephalus.) 

Krabbe, Vid Medd. Nnt. For., 1874, p. 22, t, 3. 
(Salmo carpio.) 

glaucus.) 
38. Aizdhobothrium ptVfCCtU7Jt, Rud. 

39. fiplocotyle OZriAii, Kr. 

Oh.-Tlic Nos. 299, of the '' Fauna Grcenlnndica '' (2. scm ii, 
'' Kaneisub-Kumn '7, from Cottus sco?piiis, Gadus ovak, and sago 
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c a y ’ o  (probably two different species, cfr. Rudolphi) ; md 313 
(Fasciola barbata, ‘6 Amikorsub-Kuma ”), from Gonatus Fab7icii, 
have not been identified by modern helminthologists. It has been 
suggested that the last-named (313) is only the spermatophore of 
the Squid. 

Several Tapeworms have been found in Anser benta, Halietus 
alWcilla, L a w s  Sabini, Colymbus glacialis, Fringilla lapponica, 
ITippoglossus vulgaris, &c., but not in such a state that they could 
be determined satisfactorily. 

Trematoda. 
1, Distomum Jdepaticuna, L. (Gr. Sauab-Kuma.) 

2. D. seriaZc (Rud.). 

F. Gr. 312. 
I n  Sheep (imported 3). 

F. Gr. 3 14 (Fasciola nmblm). 
(Salmo alpinus.) 

06s.-Undetermined species of Flukes have been found in 

(Greenl. Ivisarkul-Kuma.) 

phoca barbatu, ~unzpc?aus aculcatus, and dfcrgus scwator, 
3. Onchocotyle borealis, van Ben. 

(Somniosus microcephalus, on the gills.) 1 

4. PJ~yl lhe  J@pogZossi (Fabr.). (Greed. Netawzub-Kuwa.) 
P. Gr. 302. 
(Hippoglossus vulgaris.) 

Nematoda. 
0bs.-The Nematoda of Greenland have not been worked out. 

Tho following species, with u few exccptions, arc enumerated in 
the “Fauna Grcenlandiea,” and have been interpreted by later 
authors in the manner indicated :- 

I. Ascaris mystuz, Zed. 
(Canis lagopus ; Mobius in Zte deutsche Nordpolar- 

fahrt, p. 257). 
2. A. ve~micuZaris, L. (Greenl. Koartak.) 

3, A. Zunzbricoidcs, L. (Greenl. Kunzarksoak.) 

-F. Gr. 248. 
I ‘ (Homo grccnlmdicus.) 

F. Gr. 249. 
(I-Iomo grcenlandicus.) 

(Phoca grcenlmdica.) 

F. Gr. 242 (Gordius lacustris). 
(Gasterosteus aculeatus.) 

6. A. raja?, Fabr. (Greenl. TaraliRAisab-Kuma.) 
F. Gr. 253. 
(Raja radiata.) 

7 .  Eustrongglus gigas, Rud. 
(Canis familiaris grmnlnndicus.) 

8. Liorynchus gracilescens, Rud. (Greenl. Urksul-Kuma. 
F. Gr. 251 (A.  tubifera). 
(Phoca bnrbata.) 

4. A.  osculutu, Rud. 

5. A.  gasteiastci, Rud. (Greenl. Kakillisab-Kunaa.) 



LUTHEN ON THE~ENTOZOA OF GREENLAND. . 183 

9. Ophiostomunz dispa?., Rud. (Greed. Atub-Kuma, ATeitsib- 
Kuma.> 

I?. Gr. 250 et 252 (A. lihocze, 9 ,  et A. bifida, d). 
(Phoca groenlandica, 1’11. hispidn.) 

F. Gr. (241). 

F. Gr. 257 (Ascaris a h ) .  
(Uria Bruennichii.) 

12. ‘( Dubium gasterostei aculeati, Rud.” 
F. Gr. 243 (Gordius globicola). 
(Gasterosteus nculeatus.) 

10. Agomoiaema C O I ~ ~ U ~ E ~  (Desl.). (Greed. Kumah.) 

11. (‘ ATenaatoideum Alcce-picce,)’ Rud. (Gr. AJpab-Kuma.) 

06s.-Fabricius describes four spocies of Gonhks (F. Gr. 2 4 4  
247 : G. intestinalis, cimtus, cupillaris, lacteolus--“ ICumak, Ku- 
mangoak ”) which apparently havo not been interpreted by later 
:iuthors ; tho first, at least, must probably be referred to the 
Turbellaria (ATewertece). 
Acanthocephala. 

1, Ecliiitorliymchus StTUlnoSUS, Rud. 
(Phoca liispidn, vituliiia, grcenlandica, Cystophors 

cristatn, Cniiis familiaris gramllmdicus). 
((21.. Oliab-ILzsnm.) 

F. Gr. 255-56 (Ascaris versipelliu, A. gadi). 
(Gadus ovnk, morrhua ; ? I-Iippoglossus vulgaris.) 

(Soinateria mollissima ; ? I-Imelda glacialis.) 

(Bdmnoptera gigas.) 

( G r ~ ~ i l u s  carbo, Mergus serrator.) 
6. E. iilfEatus, CP. 

(Characlrius hinticula.) 
7. E. micmcanthus, l iud.  

(Snxicola conanthe.) 
8. E. yleuronectis-p Zatessoides, Rud. 

F. Gr. 254 (Ascaris pleuronectis). 
(Dl-epanopsetta plthtessoides.) 

2. E. acus, Rud. 

3. E. poZymorphus, Br. 

4. B. p o w i p z s ,  Rud. 

5. E. hystl.ix, Br. 

(Gs. Oliotab-Kuma.) 

Obs.-An undetermined specics of E C J L ~ ~ ~ O ~ L ~ ~ L C A U S  has been 
found in S u h o  carpi0 ; tillother ill &t6ata?ola hclvetica : un- 
closcribed specios of Ascupis in Liparis tzmicatus aiid ReinJiardti, 
Ammodytcs, sp., : i d  iVotclla R e i d a d t i .  
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XIXI-A REVISED CATALOGUE of the ECHINODERMATA of 
GREENLAND. By Dr. CHR. LUTKEN, University 
Museum, Copenhagen. 1875. 

ECHINODERMATA.' 

Xolothuride. 

. solik.) 
1. Cucurnaria frondosa (Gunn.). 

F. G. 343, 344; Ltk., Gronl. Ech., p. 2. 
2. C. calcigera, Ag. 

C .  Koreni, Ltk., Gronl. Ech., p. 4. 
3. C. minuta, Fahr. 

F. Gr. 346 ; Ltk. 1. c,, p. 7. 
4. Orcula BartJiii, Tr. 

Ltk. 1. c., p. 9. 
5. Psolus phantapus, Str. 

Ltk. 1. c., p. 12. 
6. Ps. Fa6ricii (D. K.). 

Cuvieria Fubricii, Auct. ; Lophothuria Fabricii, Verr. 
7. Chiridota Z m e  (Fabr.). (Greenl. Kaumarsorsoak.) 

F. G. 345 ; Ltk. 1. c., p. 16. 
8. Myriotrochus RinRii, Stp. 

Vid. Medd. Nat. For. 1851,p. 55 ; Ltk. 1. c,, p. 22. 
9. Eupyrgus scaber, Ltk. 

Ltk., GrBnl. Echin., p, 22. 

(G reenl. Innellualik, Irk- 

(Greed. Knvmarsungonk.) 
Ocnus Ayresii, Stmps. 

F. GI.. 348; Ltk. 1. c., p. 13. 
. 

Echinida." 
10. To'~0rneustesDroebacJL~ensis (Mull.). (Grcenl.Ekkursak,) 

F. Gr. 368 (E. saxatilis) ; Ltk. 1. c., p. 24. 
Strongylocentrotus Droebach., Agawiz, Revision of tho 

11. Asteiias polaris, M. Tr. (Greed. Ncrpiksoak, Nerpik- 

12. A. groenlandica, S tp. 

13. A. stellionurn, Val. 

14. A. albula, Stmps. 

Echin. 
Asterida. . 

sout.) 
F. Gr. 362 (pp.) et 365 ; Ltk. 1. c., p. 28. 

F. G. 362 (pp.) ; Ltk. 1. c., p, 29. 

Perrier, Itecherches s. I. Pedicellaires (1869), p. 48. 
Found in the stomach of the Greenland Shark. 

A. problema, Stp. ; Ltk. 1. c., p. 30. 

1872, p. 117; Ann. Mag. Nat. Hist., 1873, &c. 
Oh.-Spontaneous division ! Ltk., Overs. Vid. SeIsk. Forh., 

* Obs.-BrissopSis Iytifera, Forb., w&s dredged in Davis' Strait, aocord- 
ing to Goodsir (Forbes, Nat. Hist. Europ. Seas., p. 51). 
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15. A. (Stichmtw) rosea, M. Tr. 
Cribella rosea, Forb. Brit. Starf. 

(Miill.). (Grccnl. Nerpikiout.) 
F. Gr. 363 (Ast. spongiosa) ; Ltk. Gronl. Ech., p. 31. 
Cr. oculata, Fabr. ; Echinaster eschrichtii, M. Tr. 

17. Solaster papposus (I,.). (Greed. Nerpiksout.) 
F. G. 364; Ltk. 1. c., p. 40. 

18. 19. endeca, L. 
Ltk. 1. c.,.p: 35. 

19. Pteraster mdzturis ( ~ i i i i . ) .  
Ltk. 1. c., p.73. 

20. Cteiiodiscus crtspatus (Retz.). 
Ch. pygmsus et polaris, M. Tr. 
Ltk. Grad. Echin., p. 45. 

21. A~chnsler tenuispinus (D. IC.). 
Vid. Medd. Nat. For., 1871, p. 240. 
(With Nos. 13, 15, and 22.) 

22. Ophioscolex glacialis, M. Tr. 
(With Nos. 13, 15, and 21.) 

23. Ophioglypha S a d  (Ltk.). 
Additam. ad hist. Ophiurid., I., p. 42,,t. 1, f. 3-4. 

24. 0. robusta, Ayr. 
Ophiura squamosa, Ltk. 1. c., p. 46, t., 1, f. 7. 

25. 0. Izodosa (Ltk.). 
Addit., I., p. 48, t. 2, f. 9. 

26. 0. Stuu&zii (Ltk.). 
Addit., I., p. 51, t. 1, f. 8. 

2’7. Ophiocten sericeurn (Forb.). 
Ophi. Kroeyeri, Ltlr. 1. c., p. 51, t. 1, f. 5. 

28. Ophiopus arcticus, Lgn. 
Of. Vct. Alcnd. Forli., 1866, p. 309. 

29. Oplbiopholis aculcata (Mull.). (Grconl. Nerpiksoursak.) 
F. Gr. 366; Ltk. Addit., I., p. 59, t. 2, f. 15-16. 
Ophiolopis scolopenclrica, 11. Tr. ; Ophiocpma bellis, 

A. I-Iolhcelli, Ltk. 1. c., p a  559 t o  2, f. 13. 

Ltk. Addit., I., p. 65, 6. 2, f- 14- 
Ophiocoma arctica and Ophiacantha graenlandia, M. 

Ast. bidenhttn, Retz. ; Ophiocorna echinulata, Forb, 

F. Gr., p. 367 (Ast. caput-meduse). 
Ltk., Addit., I., p. 70, t. 2, f. 17-19. 

Ltk. Addit., III., p, 66. 

Ophiurida. 

Forb. 
30. Anq~iriura Sundevalli, M. Tr- 

31, Ophiacaptha spinulosa, M* Tr* 

Tr. 

32. Asterophyton eucnemis, M. Tr. 

33. A. Agassizii, Stmps. 

34, Antedon Eschrichtii (M. Tr.). 
Crinoids. . 

Ltk., Gronl. Echinocl., p. 55. 



XX.-A REVISED‘ CATALOGUE of the ANTHOZOA and 
By Dr. CHR. L U ~ E N ,  CALYCOZOA of GREENLAND. 

“Univer&ty Museum, Copenhagen. 1875. 
. rc 

ANTHOZOA. 
polyactinia (Ac tinida) . 

1. Actinia ( Urticina) crassicornis, Fabr.‘ (Greenl. Kettu- 

2. A. spectabilis, Fabr. (Greenl. Kettuperaraoak.) 
perak.) 

F. Gr. 342. b. 

F. Gr. 340 ; U. Davisii, Ag. ? 

3. A. ( Chrondrachnia) nodosa, Fabr. (Greenl. Aitsib-pa.) 
F. Gr. 341. 

4. A. (ActheZmis)intestinalis, Fabr. (Green1.Kettuperangoak.) 
5-6. Edwardsia, spp. 2. 
7-8. Peachia, sp.. and P.  ( 9 )  sp. 

5-8 are preserved in the Museum at Copenhagen, 
be identified more accurately from specimens in alcohol. 
Antipatharia. 

9; Antipathes arctica, Ltk. 
Overs. K. D. Vid. Selsk 
I N&t. Hist, 4., x., p. 77. 
A single specimen, found in the stomach of Somniosu~ 

microcephalus (the Greenland Shark). (Rijdebay.) 
Octactinia (Alcyonaria). 

10. Ammothea arctica, Ltk. (MS.) 
? Briareum grandyorum, MGkius, Zte deutsche Nod- 
’ polarfahrt, II., p. 260. 
(Not uncommon.) 

1 1. Alcyonium, sp. 

12. UmbelZula Linddahlii, K611. 

, An undetermined specimen in the Museum a t  Copen- 
. hagen. 

Umb. miniacea et pallida, Lindd., E. Vet. Akad. 
Handl., XIII., 3, t. 1-3. 

(Baffin’s-Bay add entkance to Omenak’Bax, 400 and 
122 faths.): The identity with the: type described 
by Mylius and Ellis, 1753, “Isis encrinus,” L., is 
left undecided. 

Oh.-The Actinida want revision, with examination of living 
specimens. The’ 4( Alcgonia ” of the “ Fauna Grcenlandica )’ are 
apparently either Compound Ascidia (462 and 465) or Spbntjozoa 
(464 and 465). 

CALYCOZOA. 
1. Lucernaria (Manania) auricula, Fabr. 

F. G. 332; Steenstrup Vid. Medd. Nat. For., A86< 
p. 108. 



f. 29-37. 
2. Pleurob?*achia rhododactyla, Ag. 

F. Gr. 354 (Bevoi;pileus). 
L. Agassiz, Mem. Am. Ac. 

Nata Hist. Un. St., 111. 
Al. Agassiz, Cat. N. Am. 

F.' Gr. 353 (Beroe C ~ X  
3. Idya cueurnis (Fabr.). 

. I  

, J3s.-The~diffarence of NOS. 4 and 5 from their European re. 
presentatives may still be questioned. 



6 .  Charybdea hyacinthina (Faber). 
Medusa (Melitea) hyacinthina, Fab 

p. 197. 
Obs.-Dodecabostl.ic7~a dubia, Brdt., Qzwyia bicolor, &. G., and 

CIwrybdea periphylla, P. L., apparentIy belong to this or to 
closely allied species of this genus ! 

7. Trachynema digitale (Fabr.). 
F. Gr. 361 (Medusa digitalis). 
Eirenc diyitaZis, Esch. 
AI. Agassiz, Cat., 11. 57, f. 81-86. 

Greenland by the late Governor Olrik. 

F. Gr. 338 ( H y d m  squamata). 
N. pozyclina, L. Agassiz, Contrib., IV., p. 227-239, 

t. 16 et 26, f. 18; Al. Ag., Cat., p. 198, f. 329-330. 
Hincks, British Hydr. Zooph., p. 23, t. 4 ; Allman, 

Tubularian Uydroids, p. 345-347, t. 15, 16, f. 10, i 1, 

Coryne mirab., L. Agassiz, Contrib., N., p. 185-217, 
t. 17-19, 20, f. 1-9; Mem. Am. Ac., 1V., p. 224, 
t. 4, 5. 

Al. Agassiz. Cat., p. 175, f. 283-287; Allman,' 1. c., 
p. 278. 

(Distinct from the S. tubzdosa of Northern Europe ?) 

F. Gr. 452 (Fistulana mwcoides). 

F. Gr. 339 (ITydra ramosa, Fabr.). 

3'. Gr. 333 (Lucernuviu phrygiu). 
Cundelubrum phrygium, Blainv. 
Allman, Tubul. Hydr., p. 382. 

T. Couthouyi, L. Ag., Contrib., p. 2GG, t. 23a, 24, 26. 
Allman, Tubul. Hydr. p.  403 et 400, pl. 20. 

(An undcscribed species in the Museum of Copen- 
hagen, which will be described in a forthcoming paper 
by Prof. Allman. j 

E: Gr. 360 (Medusa cumpanuta). 
Campanello Fabricii, Less. Zooph. Ac., p. 281. 
Al. Agassiz, Cut., p. 130, f. 202414. 

F. Gr. 457 (Sertularia voldilis). 

8. Hydra, sp. 

9. Hydractinia echinata (Fl.). 

A fresh-water Polype was observed and collected in 

10. Syncmyne (Sarsia) mirabilis, Ag. 

11. Coryae, sp. 

12. Coryne, sp. 

13. Myriot7~eZu plirygia (Fabr.). 

14. Tuhularia indivisa, L. 

15. Monocaulis gTcenlandicu,.AUm. (in Iitt.) 

16. Melicertum campanula (E'ubr.). 

17. Eudendriunz, sp. 

ougainvillia superciliaris, Ag. 
€€+pocvene supemil., L. Ag., Mem. Am. , m., 

p. 260, t. 1-3, 11 W ' ,  r < .  
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Bougainv. supercil., L, Ag., Contrib., IV., p. 289, 

Allman, Tubul. Hydr., p. 315. 

F. Gr. 359 (Medusa bimwpha). 
? Al. Agassiz, Cat. p, 98. f. 140-142. 

L. Agassiz, Mem. Am. 'Acad., IV., p. 289, t. 6; 

Al. Ag., Cat. p. 69, f. 91-98. 

c. oliuacea, Lmx. 
Hincks, Brit. Hydr. Zooph., p. 16'7, t. 32, f. 1. 

Hincks, 1. c., p. 22, t. 41, f. 2. 
Kirchenpauer, Zte deutsche Nordpolarfahrt, II., p. 416. 

t. 27, f. 1-7. 
AI. Ag., Cat., p. 153, f. 232-240. 

? 19. Stornobrachiurn tentaculatum, Ag. 

20. Tiaropsis diademata, Ag. 

Contrib., IV., p. 308, t. 31, f, 9-15. 

21, Campanularia verticillata, L. 

22. Lqfota fruticosa, Sars. 

I 23. Cuspidella, sp. In  the Museum, Copenhagen. 
24. Salacia abietina, StLrS. 

Hincks, Brit. Hydr. Zooph., p. 212, t. 41, f. 3. 
Grammaria robusta, Stmps. 

25. Eucope ( Thaumantias) diaphana, Ag. i 

27. Halecium muricatum, Ell. Sol. 
Hincks, Brit. Hydr. Zooph., p. 223, t. 43, f. 1. 

0bs.-Sertulaiia 7~alccina, Fabr., belongs to the Polyzoa ! 
28. Scrtularia pumila, L. 

3'. Gr. 456 (S. thuja). 
L. Agassiz, Contrib., IV., p. 326, t. 32 (Dynamena 

pumila) . 
Al. Ag., Cat., P. 141, f. 225-226- 
Hincks, Brit. Hydr. Zooph., P. 260, t. 53, f. 1. 

29, Sertularia abietina, 

L 

31, SertulareUa rugosa, L. 
F. Gr. 454 (Sertularia rugosa). 
Hincks, Brit. Hydr. Zooph., t. 47, f. 2, 
Amphitrocha rugosa, An. 

32. Sertuiarella pOl?/ZOlliaS, I,: (Greed. ATynu~set.) 
F. Gr. 460 (Sertularia ciliata) j K .  D. Vide &Jsk. 

Slir., 1824, p. 37. 



tulina po,!ymnius, Ag. 
ncks, Brit. Hydr. Zooph., p. 235, 

33. S. tricuspidata (Alder), 
Hincks, Brit. Hydr. Zooph., p. 239, t. 47, f. 1. 
Kirchenpauer, Zte deutiche Nordpolarfahrt, n., p. 416. 

Obs.-Several bgreal &$honophorq ,(Diphyeg, Phyvophor a, &C.) 
are also, at Ieast occasionally, fouqd in the,ne?ghbourkrood of South 
Greenland. . .  

XXI1.-A REVI SP'ONG~OZOA of 
GREENLAND. By Dr. TKEN, TJi3iSerait)f- Mu- 

I *  

i '  .SPONGOZOA. 
h.-T ges from Greenland in m of'Copen- 

hagen, and those brought home by the German Expedition'to East 
Greenland; %ere determined by Oscar Schmidt in '( Giundziige 
einer Spongien-Fauna des atlantischen Gebietes " 1  (1870), by 
E. Bachel in his monograph Die'Xalkschwiimme'' (lS7tQ, and 
by both rluthors in (?Die zweitd-dentkche : Nordpolarfahrt," zte 
Abth. (1874). The ffillowirig species 'are enumeratkd :- 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
. .. 
' 10. Isodicty~fimiriata: Bbnk. 

'1. c., p. 56. 
11. I. iqfundibulyormis, Bbnk. 

Nordpolarf., II., p. 430. 
12. Desmacidon anceps, 0. S .  

3. Esperia intermedia, 0. S. I. c., p. 430. .- 

1. c., p. 433. 

- . I  

Filyera, sp. (Wircinia variabilis). 
0. Schmidt. Grundz., p. 31. 

Cacospongia; sp. 
Nordpolarf., IT., p. 430. 

Chalinula~ovulum, 0. S. . 
arhndz., p. 38, t. 5, f. 1. 

Reniera, PP. 
Nordpolarf., p. 430.. 

Amorphinu qe~aitvix, 0. $. 
Grundz., p. 41, t. 5, f. 

Eumastia sitiens, 0. S .  ' 
1: e., p. 42, t. 5, f. 12. . 

Suberites Luetkenii, 0. 8. I 

1. c., p. 47, t. 5, f. 7 .  
S. arciger, 0. S. 

1. c., p. 47, t. 5, f. 6. 
Thecophora senaisulerites, 0. S .  

1. c ,  p. 50, t. 6, f. 2. 



L~PEBN ; O N ~ I E  'SPONCIOZOA OF-BRBINEAWD. X92" 

14. E. fabricam, 0.S; 
Ibid. 

26. S. arctica, H. 
Sycon raphanus, 0. S., 1. c., p. '71 ; Kalkschw., p. 353, 

F. GI.. 464 ; Sycinula clavigera, 

t. 55, f. 1, t. 60, f, 15. 

t. 2, f. 26. 

2'7. S. compressa (Fabr.). 

,. Kdkschw., p. 360, t. 55, f. 2, t. 57. 
28. A'. utriculus (0. S.). . *  

Ute utric,, 0. s., I. c., p. 74, t. 2, f. 27. 
Kalkschw., p. 370, t. 66, f* 3, t* 58, f. 3. 
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XXIII.-FORAMINIFERA froin the HUNDE ISLANDS in SOUTH- 
EAST or DISCO BAY, DAVIS’ STRAIT, on the WEST COAST 
of GREENLAND Qat. 68’ 50’ W., long. 53“ Ne), from 
soundings taken by Dr. P. C. SUTHERLAND jn 1850. 
By Professors W. K. PARKER, F.R.S., and T. RUPERT 
JONES, F.R.S. From a Nemoir on some Foraminifera 

, i  from the North-Atlantic and Arctic Oceans, including 
Davis’ Strait and Baffis Bay : Phil. Trans. clv., 1865, 

Pale-grey micaceous‘clay ; 
more than half sniall mica-flakes. With vegetable matter (Fucal) ; 
Hydrozoa (Sertularia) ; Polyzoa (Rerenicea, &e.) ; Entomostraca 
(Cythere, &e.) j bivalve and univalve Mollusca. Foraminifera :-- 
.Polymorphina, Truncatulina, Pulvinu lina, PoZystomeZZa, Nonio- 
nina, Nummulina, Cassidulina, Bulinzina, Tcxtularia and Vcr- 
neuilina, Cornuspira, Q~inqueloculina, Tdoculina, Lituola. 

11. 28 to 30 fathoms. Gravel of hornblende-schist and syenite. 
Sea-meed (Fucus) ; Nullipores ; fragments of Balanus (predomi- 
nant) ; Crustacea (Tulitrus, Cythere, &e.) ; spines and plates of 
Echinus; Polyeoa ; Univalves and Bivalvesi Foraminifera :- 
Globigerina, Truncatuha,  Pdv inuha ,  D~oT&u,  po,?ysto- 
mella, Nonionina, Cassidulina, Quinqueloculina, Lituola. : 

Shelly sandy mud, with syenitic frag- 
ments. Fragments of BuZani 5 Cythere ; Serpula ; spines o f  
Ecltinzss ; Bidves  and Univalves. Foraminifera :-Nodosaria, 
Cristellaria, Lagena, Polymorphina, [Jvigerina, Globigeriiaa, 
Truncatulina, Pulviiindina, Discorbina, Yolystomella, Nonionina, 
Cassiddincz, Bulirnina, VirguZina, Bolivina, Textzllaria, Vernezr- 
ilina, Patellina, Trochammina, QuinqucZoculina, Lituola. 

IV. 50 to 70 fathoms. Shelly, fine, syenitic sand. Serpula. 
Bivalves and Univilves. Foraminifera :--Lagena, Polymorphina, 
Uvigwina, Truncatulina, Pulvinulina, Discorbina, Pol~stomella, 
Nonionina, Cassidulina, Patellina, Quinqueloculina, Lituola. 
V. 60 to 70 fathoms. Shelly, sandy, syenitic mud. Serpula, 

Barbnus (predominant) ; Univalve8 and Bivalves. Forminifera :- 
Dentalina, CristeUaria, Lagesca, l‘olymorphina, Uuigerina, Glo- 
bigefiiaa, Truncatulina, Pulvinnclina, Discorbina, PoZystomella, 
flonionina, Cassiddina, Rulimina, yirgulina, Bolivina, Text@- 
laria, Bigewerba, T%?rneuilina, spirillina, Pa fellinn, Trocham- 
mina, Cornuspiru, Quinqueloculina, Triloculina, Litzcola. 

The five specimens of sea-bottom above-mentioned, taken at 
depths of from 25 to 70 fathoms, and consisting mainly of shelly 
muddy sands, afford a good local example of the Foramiuiferal 
fauna of the 6‘ Arctic Yrovince ”* of naturalists, at the “ Coralline 

pp. 326, &c. & .  

I. Hunde Islands, 25 to 30 fathoms. 

111. 30 to 40 fathoms. 

* See “The Katural History of the European Seas,” by E. Borbee and 
E. Qodwin-Austen, pp. 28, &c. 8vo. Van Voorst, London, 1853, 
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zoiie '' (15-50 fathoms) and the '6 Coral zoue " (59-100 fathoms) 
of Davis' Strait. Lagente abound in these dredgings at  froin 
30 to 70 fathoms; Polynaoiphina is small hero and rather com- 
mon ; [Jwigerina common at  from 30 to 70 fathoins, but small. 
Globigerinte are not rare at the same depths, but are very 
small. Yiuncatuliaa (Planorhulina) flourishes at all the depths 
(25-70 fathoms). Prclvinulina is freely represented by tlie small 
P. Karsteni. Discoybina gets more abundant with the greater 
depth. The simple forms of Polystomelln, including the feeble 
Nonionina?, have their home evidently in this region. Cassidulina 
abounds, but is not large. A small Nuntntulina, the feeble repre- 
sentative of a Once highly potent species, still abounding in some 
warm seas, is not, wanting iri the " Coralline zone." Tlie essen- 
tinlly Arctic forin of Bulimina (13. clegaiztissinaa) flourislics at 
from 30 to 70 fathoms at the Hunch Islands, and other varieties 
are not wanting, though not abunclimt. Tlie TeJ.tzclnvice arc rc- 
presented by some sniall specirncns of' tlie type, and by three of 
its modifications i n  small but numerous individuals. Spii*illim 
is very rare nild sinall. Patellinn is small and common from 30 
to  70 fathoms. Trachamnaina is co1nn1011, tliougli small, in the 
deepest soundings. Cowiuspip.a is coiiinioii at tlic least ant1 tlin 
grcatest depths. Qzcinyueloczdiiia is coininon, but not large, 
throughout. Y'doculina O C C U ~ R  frcel y a t  25 to 30 fnthonis. 
Lituola abounds from 25 to 70 ft~tlioms. 
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II,-Lat. 76” 30’, long. 77” 52’ ; 150 fathoms ; greyish muddy 
micaceous sand, with syenitic fragments : Globigeiina, Truncatu- 
lina, Pulvinulina, Polystomella and hTowionina, Cassidulina, 
Lituola. 

II1.-Lat. 74” 45‘, long. 59” 17’; 250 fathoms? grey sandy mud ; 
quartzose sand, angular and rounded ; no Foraminifera. 

1V.-Lat. 75” 25’, long. 60’ ; 314 fathoms ; syenitic sand, with 
fragments of syenite : Triloculina, Lituolu. 

V.-Lat. 76” 20’, long. 76’ 27’ : no Foraminifera. 
VI.-Lat. 75”, long. 59’ 40’ ; 230 fathoms ; Twncatulina, 

VII.-ht. 760 lo’, long. 76’; sand from an iceberg ; grey, fine, 
Polystomella and Nonioisinu, Quinqueloculina, Lituola. 

micaceous syenitic, with fragments of ,syenite : no Foraminifera. 

XXV. - FORAMINIFERA, POLYCYSTINA, &c., from DAVIS’ 
STRAIT. Extracted from Dr. CH. C.. EHRENBERO’S 
‘( Microgeological Studies on the Microscopic Life of 
(( the Sea-bottom of all Zones, and its Geological 
“ Influences,” i n  the “ Abhandlungen k. Akad. Wiss. 
(‘ zu Berlin,” for 1872, pp. 131-399, with 12 plates 
and amap. 4to. 1873. 

Soundings in Davis’ Strait from 6,000 to 10,998 feet, and ill 
one instance 12,540 feet, are noticed by Ehreiiberg in t l ~ e  
‘6 Monatsbericht k. Akad. Wiss. Berlin” for 1861, 11. 275, kc., 
and several Foraminifera, containing their animal matter, are 
figured in the ‘( Abhancil. fur 1872,” PI. I., and partly in P1. 11. 
Thus in PI. I. :- 

Fig. 1. Aristwospira Liopentaq 6,000’. 
,, 2. A. Microtretas, 6,000’. 
,, 3. A. porosa, 6,000’. 
,, 4. A. Pachyderma, 6,000’. 
,, 5 .  A. glomerata, 6,000’. 
,, 6. Mi1iol.a Dactylus, 10,998’. 
,, 7. Quinquelooulina oblonga, 10,998’. 
,, ,, 9. Phaneroptomum microporum, 6,000’. 
,, 10. Planulina laovig,ata, 6,000’. 
,, 11. Phanorostomum Micromega, 6,000’. ,, 12. P. Alloderma, 10,988’. 
,, 13. P. scutellatum, 6,000’. 
,, 14. P. Globulus, 12,540’. ,, 15. Planulina abyssicola, 9,240’. 
,, 16. P. Globigerina, 6,000’. ,, 17. P. grce.nlandica, 10,988’. 
,, 18. Nonionina borealis, 6,000 
,, 19. Itosalina Hexas, 6,000’. 
), 20. Planulina depreasa, 6,000 

8. Grammostomum ? euryleptum, 6,000’. 
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Fig. 21. Rotalia profunda, 10,998’. 
,, 22. R. globulosa, 10,998’. 
,, 23. Pylodexia glomerulus, 6,000’. 

And in P1. II., figs. 24, 25, Pylodexia Uvula, 6,000’. 
According to thc nonienclaturo of English rhizopodists (see 

(‘Annals Mag. Nat. Hist.,” ser. 4, vol. ix., p. 211, 280 ; x., p. 184, 
253, 453, and for March 1, 1873), the study of Dr. Ehrenberg’s 
genera and species would lead us to regard figs. 1-5, 9-16, and 
22 various individuals o f  Globigeha bulloides, D’ChkY with 
some modifications of spirdity and size of chambers, whilst 
fig. 23 and figs. 24 and 25 of P1. 11. are GZobige&m withiii the 
specific limits of GI. bulloides, but varietal, near eleuata and 
Aelicina (D’Orb.). Fig. G is Lagena globosa, var.; 7, Quin- 
queloculina; 8. Textularia sagittula. Figs. 17 and 19-21, are 
PZanorbuZiiare, small growths and varieties of PI. vulgayis pro- 
bably ; and fig. 18, .AToniok?za. Looked at in this light, this 
group of Foraminifera, cxcepting its far great richness in GZobi- 
gerineY is to a great extent such ’as has been described from 
Davis’ Str& and BaEn’s Bay by Parker and Jones in the 6‘ Phil. 
(‘ Trafis.,” clv., 1865. 

Besides Davis’ Strait, I-Iingston Bay, Greenland, has :~lso 
yielded Microzoa to Dr. Ehrenberg (“ Momtsber.,” 1853, p. 523, 
&c.). All of the foregoing, together with the mat,orials he ob- 
tained from the First and Secoiid * German Nortli Polar Expedi- 
tious (“Monatsb.,” 18G9, p. 253, &c., and 1872, p. 282, &c.) and 
0110 sounding from Behring’s Strait Abhandl.,” 1872, 1). 195), 
Dr. Ehrenberg has groupcd in tho “ Abhandl.” for 1872 (Tablo, 
pp. 220-329), with the followiug results for thc ‘6 North-Polar 
Zone ” :- 

See above, pp. 192, 193. 

Polythalamia (Foraminifcraj, 36. 
Polygastrica, (Diatomaceae, kc.), 92. 
Polycystina, 6. 
Phytolitharin (51), Gcolithin (3), and Zoolithnriti (4), (spicules 

of Sponges, &c.), 51. 
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s'iip, and a surrey was made of tlie coast of Spitzbergen and the 
adjoining seas. 

'' So far from finding any scarcity of Mollusca, these explorers 
collected no less than 150 living species, chiefly on the west and 
noith coasts of Spitzbergen, in lat 79" and 80" N., and the number 
of individuals, as well as the variety of species, was often great, 
especially where the bottom consisted of fine mud derived from 
moraines of glaciers, and from the grinding action of the land-ice 
on the rocks below. 

'6 Between Spitzbergen and the north of Norway, but nearer the 
former country, Dr. Torell and his fellow-labourer Mr. Chydenius 
obtained, at the enormous depths of 1,000 and 1,500 fathoms 
(September lSSl), Mollusca (a Deiztnlium and UuLa or Cylichna), 
a Crustacean, Polythalamian Shells, a Coral tliree inclies long, 
with several red Actinias attached to it, and a few Annelids. 
These occurred to the west of Beeren's Island, in latitude 
76" 17' N., and longitude 13" 53' E., in a sea where fioating ice is 
common for ten months in the year. Tlie temperature of the mud 
at the bottom was between 32" and 33" Fahrenheit, and that of 
the water at the surface 41°, and of the air 33" Fahrenheit. 

" In Greenland, north of Disco Island, between latilude 70" and 
71" N., in a deep channel of the sea, separating the peninsula of 
Noursoalc from the island of Ornenak, a region where the largest 
icebergs comc down into Baffin's Bay, Dr. Torell dredged up, 
besides more than twenty other Mollusks, Tercbratella Spitz- 
bergensis, living at a depth of 250 fathoms. This c;liell I found 
fossil in 1835, at Uddevalla, i n  tlic ancicnt glacial beds, far south 
of its present range. Tlie bottom of the sea in tlic Omenalr channel 
consisted of impalpable mud, and on the surface of some of the 
floating bergs was siinilnr mud, 011 which they wlio trod sank 
Itnee-deep ; also numerous blocks of granitic and other-rocks of all 
sizes, most of them striated 011 one, two or more sides, Here, 
therefore, n deposit must be going on of mud containing marine 
shells, with intermingled glaciated pebbles and boulders. 

''A species of ATuculu (Lcdu trumatu or Yoldia truncata, 
Brown), now living in tlic seas of Spitzbergen, North Greenland, 
and WelliIigton Channel, Parry Islands, was ,fou11d by Dr. Torell 
to be one of' the most rharacteristic species 111 the mud of those 
icy regions. Of old, in the Glacial Period, the same shell range(1 
much farther south than at present, being found embedded in the 
Boulder-clay in the south of Norway and Sweden as well as of 
Scotlanil. It has becn obscrvcd by the Rev. Thomas Bro~vn, 
together with sevcrnl other csclasively Arctic spccics, at Elie, in 
the south of Fife, in  glacial clay, at the level or highwater-mark. 
I have niyself collected it in a fossil state in 1110 glacial clay of 
Portlaiirl and othcr localities in Maine in North America. It is tlie 
sliell well known as Lcda Portbndicu of Hitchcock. 

' 6  In ponds mid lakes in ' the outskirts ' of North Greenland, in 
Disco Island for example, no freshwater Mollusca were met with 
by Dr. Torell, though mnie species of Crustacea of the genera 
Apus and Bvanchipus inhabil such waters. This may help us to 
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I.-Introduction, p. 197. 
11.-On the Local Distribution of 

Plants within the Arctic 

explain the want of €ossils in all glacial deposits of fluviatile or 
lacustrine origin. The discoveries abox referred to show that 
the marine glacial beds of the Clyde and those of Elie in Fife, 
with their Arctic shells, are precisely such formations i s  might be 
looked for as belonging to a period when Scotland mas undergoing 
glaciation as intense as that to which Spitzbergen and North 
Greenland are now subjected.”* 

V.-On the Arctic Proportions of 
Spccies to Gcnern, Orders, 
and Classes, p. 222. 

XXVI1.- The FIRST PART of the  ‘( OUTLINES of the DIS- 
(6 TRIBUTION of AncTIc PLANTS.” By J. D. HOOKER, 
M.D., F.R.S., &e. &e. Trans. Linn. SOC., vol. 23, 
1861, pa,pes 251-34s. Read June 21, ISGO. Reprinted 
by permission. 

[Owing to want of time, this Memoir is reprinted as it appeared in 1861, 
without refercncc to slight modifications in tho calculations which subsequent 
discoveries necessitate. The most important of these discoveries, homevcr, 
are given in  foot-notes, &c.-J. D. Iloon~n, April 1875.1 

Circlc, p. 202. 
111.-On the Distribution of the 

Arctic Flowering Plants in 
YariousRegions of the Globe, 
p. 205. 

1V.-Botanical Districts within tlie 
Arctic Circle:- 

1. Arctic Europe, p. 209. 
2. Arctic Asia, p. 211. 
3. Arctic West America, 

‘ 4. Arctic Zast America, 
p, 212. 

p. 214. 
5. Arctic Greenland, p. 

VI.--On thc Grouping of Forms, 
Varieties, and Species of 
Arctic Plants for the Pur- 
poses of Cornpetitivt: Study. 
[Not reprinted.] 

VII.-Tabulateil View of Arctic 
Flowering Plants, and Fcrm , 
with their Distribution. 
[An Abstract of the Green- 
land and East-Arctic-Amcri- 
can Plants, printed, p. 224.1 

vIII.-Obscrvntions on the Species. 
[Not reprinted.] 

I sllall endeavour in the following pages to comply, as far as 
I can, with a desire expressed by several distinguished Arctic 
voyagers, that I should dram UIJ an account Of the affinities and 
distribution of the flowering plal1ts of the North-Polar regions. 
The method I have followed 1 ~ ~ s  been, first;, to  ascertain the names 
and localities of all plants which appear on good evidence to havo 

* See also tho notes on t h  Continentti1 Ice of Greenland, former Cliniiitc 
of Greedand, rind rango of fossil &j,gnoia OVCI’ Arctic Regions, on hlacltenzic 
Rivcr, and in Icclsnd, ‘‘ Antiquity of &run,” 4th cdit., 1875, pp. 274-281. 
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been found north of the Arctic Circle in each continent ; then to 
divide the Polar Zone longitudinally into areas characterised by 
differences in their vegetation ; then to trace the distribution of 
the Arctic Plants, and of their varieties and very closely allied 
forms, into the Temperate and Alpine regions of both hemispheres. 
Having tabulated these data, I have endcavoured to show how 
far their present distribution may be accounted for by slow 
changes of climate during and since the Glacial Period. 

Tho Arctic flora forms a circumpo~ar belt of 10' to 14" latitude 
north of thc Arctic Circle. There is no abrupt break or change 
in the vegetation anywhere dong the belt, except in the meridian 
of Uaffin's Bay, whose opposite shores present a sudden change 
from an almost purely Kuropean flora on its east coast, to one 
with a large admixture of American plants on its west. 

The number of flowering plants which have been collected 
within the Arctic Circle is 762 (Monocot. 214, Dicot. 548). I n  
the present state of cryptogamic botany it is impossible to esti- 
mate accurately the number of flowerless plants found within the 
same area, or to define their geographical limits; but the fol- 
lowing figures givc the best approximate idea I have obtained :- 

Filices - - 28 Characes - 2 Fungi - 200? 
Lycopodiacea - 7 Musci - 250 Alga - 100 
Equisetacea: - 8 Hepatica: - 80 Lichenes - 250 

Total Cryptogams - 925 ,, Phaenogams - 762 

1,687 
- 
u_ 

Regarded as a whole, the Arctic flora is decidedly Scandi- 
navian, for Arctic Scandinavia, or Lapland, though a very small 
tract of land, contains by far the richest Arctic fiorii, amounting 
to three-fourths of the whole ; moreover, upwards OF three-fifths 
of the species, :ind almost all the genera of Arctic Asia and 
America, arc 1ike.wise Lapponian, leaving fhr too small a per- 
centage of ot,her forms to admit of the Arctic, Asiatic, and 
American floras being ranked as anything more than sub- 
divisions, which I shall here call '( Districts," of one general Arctic 
flora. 

Proceeding eastwards from Baffin's Bay, there is, first, tllc 
Greenland District, whose flora i8 almost exclusivcly Lapponiau, 
having an extremely slight admixture of American or Asiatic 
types ; this forms the western bounda~y of the purely European 
flora. Secondly, the Arctic-European District, exlending east- 
ward to the Obi River, beyond the Ural range, including Nova 
Zenibla and Spitzbcrgen ; Greenland would also be included in 
it, were it not for its large area and geographical position. 
Thirdly, the transition from the comparativoly itch European 
District to the extremely poor Asiatic one is very gradual ; as is 
that from the Asintic to the richer fourth or West-American 
District, which extends from Behring's Straits to the Mackenzie 
River. Fifthly, the transition from the West to the East-American 
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district is even less marked, for the lapse of European and West 
American species is trifling, and the appearance of East-American 
one is equally so ; the transition in vegetation from this district 
again to that of Greenland is, as I have stated above, compara- 
tively very abrupt. 

The general uniformity of the Arctic flora) and thc special dif- 
ference between its subdivisions - may be thus estimated : the 
Arctic Phisnogamic flora consists of 762 specics ; of these, 616 
are Arctic-European, many of which prevail throughout tllc polar 
area, being distributed in the following proportions through its 
different longitudes :- 

Scandinavian Asiatic and 
forms. American. 

Arctic Europe - 616 - 586 - 3 0 ~ 1  : 19.57. 
,, Asia - 233 - 189 - 4 4 ~ 1  : 4 * 2  
,, W. America 364 - 254 - 110=1 : 2 . 3  
,, E.Americrs 379 - 269 - 110=1 : 2 ' 4  
,, Greenland - 207 - 195 - 12=1 : 16.2 

This table places in a most striking point of view the anoma- 
lous condition of Greenland, which, though so favourably situated 
for harbouring an Arctic-Amcrican vegetation, and so unfavourably 
for an Arctic-European one, presents little trace of the botanical 
features of the great contincnt to which it geographically belongs, 
and an almost absolute identity with those of Europe. 

Moreover, the peculiarities of the Greenland flora arc not con- 
fined to thesc; for a detailed examination shows that it differs 
from all other parts of the Arctic regions in wanting many ex- 
tremely common Scandinavian plants, which advance far north in 
all the other polar districts, and that the general poverty of' its 
flora in species is more duo t o  nn abstraction of Arctic types than 
to a deficiency of temperature. This is proved by a11 examination 
of the Tcinperatc portion of the Greenland peninsula, which acids 
very few plants to tlic entire flora as compared with a similar 
area south of any other Arctic region, and these few are chiefly 
Arctic plants and alniost without exception Arctic-Scandinavian 
species. 

There is nothing in the physical featuses of tFe Arctic regiolls, 
their oceanic or acrid currents, their geographical relations, nor 
their temperature, which, in my ophion, at all accounts for the 
@xceptional chmacter of tho Greenlad flora ; nor do I see how it 
Can be explained except by nssuming that extensive changes of 
climate, and of land and sea, have exerted great influence, first in 
directing migration of tlic Scandinavian species over thc w11ole 
polar zone, and afterwards in introducing the Asiatic and Amepican 
species with whicb the SCaIIdinaVinn are so lnrgcly 7 . 7  ' ssociated 3 in all 
the Arctic Districts except tlhSC of Europc and Greenland. It 
is inconceivable to "fe. that 80 many Scandinavian plants should, 
under exi8ting conditions of sea, land, and temperature, have not 
only found their way westward to  Greenland, by migration R C ~ O S S  
the Atlantic, but should have stopped short on the east shore of 
Baffin's Bay, and not crossed to America; or that BO many 
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American types should terminate so abruptly on the west coast 
of Baffin’s Bay, and not cross to Greenland and Ellrope; or that 
Greenland should contain actually much fewer species of European 
plants than have fbund their way eastwsrds €rom Lapland by Asia 
into Western and Eastern Arctic America j or that the Scandina- 
vian vegetation should in every longitude have migrated across tlic 
tropics .of Asia and America, tvhilst those typical plants of those 
continents which have found their way into the Arctic regions 
have there remained restricted to their own meridians. 

It appears to me difficult to account for these facts, nalcss we 
admit Mr. Darwin’s hypotheses,” first, that tlie existing Scandi- 
iiavian flora is of great antiquity, and that previous to the Glacid 
Epoch it was more-uniformly distributed over the polar zonO i l m i  
it  is now ; secondly, that during the advent of the Glacial Period this 
Scandinsvian vegetation was driven southward in every longiturlc, 
and even across the Tropics into the South Temperate zone j and 
that on the succeeding warmth of the prasent epoch, those species 
that survived both ascendcd the mouutains of the warmer ZOIIL‘S, 
and also returned northwards, accompanied by aborigines of the 
countries they had invaclcd during their southern migration. Mr. 
Darwin shows how aptly such an explanation meets the difficulty of‘ 
accounting for the restriction of so many American- and Asiatic- 
Arctic types to their own peculiar longitudinal zoncs, and for 
what is a far greater difficulty, the representation of the samc 
Arctic genera by most closely allied species in different longituder. 

To this representation and the complexity of its character, 1 
shall havc to alhide when indicating the sources of diiliculties 
I have encountered, whether in limiting the polar spccies, or in 
clctermining to w h t  southern forms many are most dircrtly 
referable. Mr. Darwin’s liypothesis accounts for many viiricties 
of one plant being found in various Alpine and Arctic regions of 
the globe, by the competition into which their common ancestor 
was brought with the aborigincs of the countries it invatled; 
different races survived the struggle for life in different loiigi- 
tudes ; and theso races tigain nftrrwards converging on thc zonc 
from which their ancestor started, present there a plexus of cluscly 
allied but more or less distinct varieties or even sl~ecies, \vhosc 
geograpliieal limits overliip, and whose members very lJlob&bly 
occanionally breed together. 

Nor is the application of this hjjpothesis limited to this inqniry ; 
for it offers a possible explnnation ofa general conclusion at rnllicll I 
] 1 d  previously srrivei1,t and wliich7 shull have again to discnss hcrc., 
viz., that the Scandinavian flora is present is every htitnde of tllc 
globe, and is the only one that is so ; and it also helps to explain 
another class of most intcresting and nnom:iloiis fmts in Arctic dis- 

* This theory of ti southern migration of nortlicrii typcs being dac to ilia 
cold cpochs preceding and during the Glacial originated, I believe, rv i t i i  th: 
late Edward Forbes ; thc extended one of tlicir transtropical m’,ot.;tt’o.l is 
Mr. Darwin’s, and is discussod by him in his ‘‘ Origin of Species,” 0 ‘ 1 ~ 1 ~  4 . 

t Introd. essay to the “Flora of Tasmania,” p. ciii, 
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tribution, at which I havs. now arrived from an exumination of 
the several polar districts, and especially of that of Greenland. 

A glance at the appended chart [not reproduced here] shows 
how this theory bears upon tlic Greenlund flora, explaining the 
identity of its existiug vegetation wilh that of Lapland, and nc- 
counting for its pancity of species, for the rarity of' Alnerican 
species, of peculiar specips, and of marked wrictics of European 
species. If it bc granted thal the polar area was oncc occiilkd 
by the Scandinavian flora, and that tlic cold of tho G1:icial Epoch 
did drive this vegetation soutli~*arcls, it  is evident tlmt ihc Circen- 
lanil individnals, from being confined to a peninsul:i, would bo 
exposed to very diflereiit conditions to those of the great conti- 
nents. 

I n  Greenlalld lliany species would, as it were, be driven into 
the sea, that is, exterminated, and the survivors ~ o u l d  bc coufilictl 
to the southern portion of tlic peninsulu ; and not being tlierc 
brought into competition with other types, them could be 110 

struggle for life amongst their progeny, and, consequently, 110 
selection of better adapted varieties. On the rcturn of heat thesc 
survivors mould simply travel northwards, unncconipnnicd by the 
plants of any other conntry. 

I n  Arctic America and Asia, on the other hand, where thoro 
was a free southern extension and dilatation of land for tho same 
Saandinaviaii plants to occiipy, these would multiply enorinously 
in individuals, brunching off into varieties and sub-species, ant1 
occupy a larger area tlie further south they were driven ; a id  
none need be altogether lost i n  the southcrii migration over plains, 
ihougli many mould in the strnggle that ensued, when Bey reached 
the mountains of those coutinents and were brought into competi- 
tion with tlie Alpine plaiits which tlie same cold lind caused to 
descend to tlie plains. IIcncc, on the rcttirii of warmth, inally 
more Scandinavian species would return to  Arctic America a11t1 
Arctic Asia th:ui survived in Grcenlaiid ; some would be changed 
in form, because only the fwoured varieties could have survived 
the struggle ; some of tlie Alpine, Siberian, and Rocky-Moun- 
tain species Tvould accompany thcm to tlie Arctic Zone, jvhilo 
rnal~y Arctic species wonld ascend tliosc mountains, accompnnyil1g 
the Alpine species in their re-ascent. 

Again, as the same species may have beon destroyed in most 
longitudes, or at most elevations, but not at all, WG should expect 
to find Some of tliose Arctic Scandinayiali plants of Greenland 
IVhich have not returlled to Arctic America still lurking in remote 
Alpine corners of that great co1lt;nent ; and WO may accoullt for 
D T O ~ ~  auTea being confined to Greenland and the ~ o c ~ r y  1sxoL~11- 
tafns, potentilla t~*(dc~1t~~t~f i  to Greeiilnnd and Labrador, 
As*ewaviu Grrenla~z~~ca t o  Grecnlaud niid the White Mountains 
of New Hurnpsliire, by supposing that these werc originally 
Scnndinavian plants, whicll, on the rpturn of wlmth ,  wero ex- 
terminated on the plains of the Arnericaii continent, b u t  found 
u refuge on its mountains, where tllcy llow exisi. 

It appears, therefore, to be no slight cocifir1mition of the 
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general truth of Mr. Darwin's hypothesis, that, besides harmo- 
nizing with the distribution of Arctic plants wi!h!n and beyond 
the Polar Zone, it can aho be made, without straining, to account 
for that distribution and for many anomalies of the Greenland 
flora, vie., 1, its identity with the Lappoilian ; 2, its paucity of 
species ; 3, the fewness of temperate plants in temperate Green- 
land, and the still fewer plants that area adds to the entire flora of 
Greenland ; 4, the rarity of both Asiatic and American species 
or types in Greenland ; and 5, the presence of a few of tlic rarcst 
Greenland and Scandinaviau species in enormously remote -Alpine 
localities of West America aucl the United States. 

n.-oN T m  LOCAL DISTRI~UTION OF PLANTS WITHIN THE 
ARCTIC CIRCLE. 

The greatest numbcr of plants occurring in any given Arctic 
District is found in tho European, where 616 flowering plants 
have becn collected from the verge of the Circle to Spitzbergen. 
From this region vegetation rapidly diminishes in proceeding 
eastwards and xestwards, espccially tho latter. Thus, in Arctic 
Asia only 233 flowering plants have been collected ; in Arctic 
Greenland, 207 species ; in the American continent east of the 
Mackeneie River, 379 species ; and in the area westwards from 
that river to Behring's Straits, 564 species. 

A glance at tho annual and monthly Isothermal Lilies &ows 
that there is little relation between the temperature and vege- 
tation of thc areas they intersect beyond the general feature of 
the scantiness of thc Siberian flor:i hcing accompanied by a great 
soritlicrn bend of the annual isotherm of 32" in Asia, and tho 
greatest northern bend of tlic same isotherm occurring in the 
Iongitudo of' West Lapland, wliicli contains the richest flora,. 
On the other hand, the same isothcrm bends northwards in 
passing from Eastern America to Greenland, the cegetation of 
which is thc scantier of the two, and passes to the northwards 
of Icc.lund, which is much poorer in species than those part,s of 
TJaplaiid to the southward of which it passes. The June iso- 
thermals, as indicating the most cgective temperatures in the 
Arctic regions (where all vegetation is torpid for nine months, 
and excessively stimulated during ,the thrce others), might have 
been expected to indicate better the positions of the most 
lusurianf; vegetation j but Yeither is this the case, for the June 
isotllermnl of 41", which lies within the Arctic zone in Asia, 
where the vegetation is scanty in thc extremc, descends to 
64" N. lat. in the meridian of Behi*ing's Straits, where the flora 
is comparatively hixuriant, and the Jmic isothermal of 32O, which 
traverses Greenland north of Disco, passcs to the norlh both of 
Spitzbergcn and the Parry Islnntls. Tn fnct, it is neitlior the 
mean annual, nor the summer (flowcring), nor the autumn 
(fruiting) temperature that determines the abundance OP scarcity 
of the vegetation in each district, but thcse combined with the 
ocean-temperature and consequent prevalence of humidity, its 
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geographical position, and its former conditions, both clhatal  
and geographical. The relations between the isotherm& and 
floras in each longitude being, therefore, special and not genem], 
I shall consider them further when defining the different Arctic 
floras. 

The northern limits to which vegetation extends varies in every 
longitude, and its extreme limits are still unlrnown; it may, 
indeed, reach to the pole itself. Phsnogamic plants, howcver, 
are probably nowhere found far north of lat. 81'. 70 flowering 
plants are found in Spitzbergen ; and Sabjne <and Ross collected 
nine on Walden Island, towards its northern extreme, but none 
on ROSS'S Islet, 15 miles further to the north. Sutherland, a very 
careful and intelligent collector, found 23 at Melville Bay and 
Wolstenholme and Whale Sounds, in the extreme north of Baffin's 
Bay, kit. 76" 7 7 O  N. Parry, James ROSS, Sabine, Beechey, and 
others together found 60 species on Melville Island, and Lyall 
50 on the islands north of Barrow Straits and Laneaster sound. 

About 80 have been detected on the west shores of BaGn's Bay 
alld Davis's Straits, between Ponds Bay and Homo Bay. To tho 
north of Eastern Asia, again, Seemann collectcd only 4 species 011 
EIerald Island, ht .  71g N., the northernmost point attained in 
that longitude. On the cast coast of Greenland, Scoresby alld 
Sabine found ollly CiO betW@eil the parallels of 70" and 76" N .  ; 
whilst 150 inhabit the west coast between the same parallels. 

The differences between the vegetations of the various polar 
areas seem to be to a considerable extent constant up to tl10 
extreme limits of vegetation in each. Thus Ranunculus glacialis 
and SmifTagaJEagellaTis, which are all but absent in West 
Greenland,* advance to the extreme north in East Greenland and 
Spitzbergen, Calt7za pnlustris, Astragalus alpiws, Oxytropis 
Uralensis and wigreseem, P a r r p  arctica, Siievevsia Rossii, &cr- 
doslnia corydosa ,  Sciiccio pcilust~is, Di~scho~q~sic~ cc~spiiosrt, 
S;lx@ccgn hicrnciif0lil-c and JZircdtcs, all of ~vl~icll are absent in 
West Grccnl:ind, advance to Lancaster Sound and the polnr 
American islands, R very fcw miles to the westward of Greenlancl. 
011 the other hand Lychizis a?pi?za) Ara8is alpina, Steddayia 

cermtioides, Potentilla triden fnta, Cassiopeia llyp?toides, Phgllo- 
doce tmijolia, Veronica alpina, ThymzdS s c ~ p ~ / l t c m ,  Luz& 
spicata, and PJcZcum alpinurn, all advW.CO north of 70' in West 
Greenland, but are wholly iinknown In any part of Arctic 
Eastern America or the p o h  islands. 

Tile most Arctic plants of general distribution that are found 
far north in dl the Arctic areas are the folloiving ; all inhabit tho 
parry Islands, or Spitzbergen, 01' both :- 
Ranunculus nivalis. Brays alpina. 
R. auricomus. Cardaminc bellidifolia. 
12. pygmaeus. C. pratensis. 
Papaver nudicade. Draba alpina, 

-_ - -- 
* Both were found by Kane's Expedition, but by ~ i o  previous one. 
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Draba audrosncca. 
D. hirta. 
D. muricella. 
D. incam. 
D. rupestris. 
Cochlmria anglic:;. 
C. oificinalis. 
Silcnc acaulis. 
Lychnis apetnla. 
Arenaria vcrna. 
A. arctica. 
Stcllnria longiys. 
C eras tiuui a1 pinum. 
l’oteiitillu nivea. 
1’. frigida. 
Dryas octopetala. 
Epilobium laidfolium. 
Sedum Rhodiola. 
Chrysosplenium alternifolium. 
Saxifraga oppositifolia. 
S. csspitosu. 
S .  ccruua. 
S. rivuluris. 
S. nivulis. 
S .  stellaria. 

Taraxacum Dens-leonis. 
Cassiopeia tetragons. 
Pedicnlaris hirsuta. 
1’. sudetim. 
Oxyria reniformis. 
Polygonum viviparum. 
Empetrum nigrum. 
M i x  herbmen. 
S. reticulata. 
L U Z L ~ ~  arcuata. 
Juncus biglumis. 
Carex fuliginosa (not yet found 

in Arctic Asia, but 110 doubt 
there). 

C. aquatilis (not yet found in 
Arctic Asia, but no doubt 
there). 

Eriophorum capitutum. 
E. polystacliyum. 
Alopecurus alpinus. 
Deyeuxia Lapponicn. 
Deschampsia caspitosa (East 

Greenland only). 
Phippsia algida. 
Colpodiiim latifolium. 
Poa, flexuosa. 8. flagellaris. 

S. Hirculus (E. Grcoi~ltlud only). P. pmtensis. 
Antennaria alpina. I?. nemoralis. 
Erigeron dpinns. Pestncca ovina. 

Of the above, Suxijhga oppositifoliu is probably the most 
ubiquitous, aud may be considered the commonest and mod Arctic 
flowering plant. 

Tlie following are also inhnbitnnts of all the five Arctic arms, 
but do not usually attain such high latitudes as the foregoing :- 
Ranunculus Lapponicus. 1’olcmonium ca?ruleLm, a ~ ~ c l  v ~ s .  
Drabu rupestris. (East Greenland only). 
Viola palustris, pedicularis Lappouica. 
Ilonlccneya peploides. A p o r i u  vulgaris. 
Epilobium auguslifolium. Betula naliu. 
E. alpinum. Salix lauatn. 

Artemisia borealis. S. nlpestris. 
Vacciniuin uliginoaum. Lufiula campestris. 
V. Vitiszidim. Carex vesicnria. 
Led uni pal u stre. 
Pyrola rotunditblia. Atropis maritima. 

‘I’hc absence of Gcntiaiin and Piinzula in tliese lists is very 
u~~accountablc, seeing how abundant and very Alpine they are on 
f he Alps and Eiimalaytl, and Gantiana on the Sou th-American 
Cordillorm also. The few remaining plants, which are dl very 

IIippurir vulgaris. s. glrzuc.?. 

Eriophorum vaginaturn. 
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northern, and almost or ~11011~ confined to the Arctic zone, are 
the following. t indicates those species absolutely peculiar ; tt the 
only peculiar genus. 

Ranunculus Pallasii. 
X,. hyperboreus. 
Trollius Asiaticus. 
Corydalis glauca. 
Cardamino purpurea. 
Turritis mollis. 
Cochlearia sisymbrioides. 
Hesperis Pallasii. 
Braya pilosa. 
Eutrenia Edwardsii. 
Parrya arctica. 
P. arenicola. 
Odontarrhena Pischcriana. 
Sagiiia nivalis. 
Stellaria clicranoides. 
Oxytropis nigrescens. 
Sierersia Rossii. 
S. glacialis. 
Rubus arcticus. 
l’arnassia Kotzebnei. 
Saxifrage Eschscholtzii. 
S. serpyllifolin. 
S. Richnrdsoni. 
Coenolophium Fischeri. 
Nardosmia glacialis. 
Artemisia Richardsoninna. 
A. glomeratta. 
A. nndrosncea. 
Erigeron compositus. 

Chrysantheniuin arcticum. 
Pyrethrum bipinnatuin. t Saussurea subsinuata. 
Campanula uniflora. 
Gentiana arctophila. 
G. aurea. 
Eutoca Franklinii. 
Pedicularis flnmmea. t Douglasia arctica. t Monolepis Asiatics. 
Betula fruticosa. 
Snlix speciosn. t S. glacialis. 
S. phlebophylla. 
S. arctica. 
Orchis cruenta. 
Plantantheru hyperboren. 
Carex nardinn. 
C. glareosa. 
C. rariflora. 
Hierochloe pauciflora. 
Deschnmpsia atropurpurea. 
Phippsia algida. 
Dupontia FisIreri. 
Colpodium pendulinum. 
C .  fulvum. 
C. Intifolium, tt Pleuropogon Sabini. 
i Festuca Richardsoni. 

II1.-DISTRIBUTION OB THE ARCTIC FLOWERING PLANTS IN 

There is but onc distinct genus confined to the Arctic regions, 
the monotypic and local PlcuTopogon Sahzni; and there are but 
seven other peculiarly Arctic specie% to.Wther with on0 wit11 
which I ani wholly unacquainted, viz., Monolepis Asiaticu. T l l ~  
remaining 762 species are all found south of the Circle, an(l.of 
these all but 150 advance soiith of the parallel of 40’ N. Int., 
either in the Mediterranonn basin, Northern Inclia, t l ~ e  United 
states, Oregon, or California ; about 50 are nntives of tlie inot111- 
tainous regions of the Tropics, and just 105 inherit the 8071t11 

Temp&ate zone. 
The proportion of spccics which have migrated SOUtllN&l.(ls in 

the Old and the New World also bear a tLir rclatioll to tile 

VARIOUS REGIONS OF THE GLOBE. 
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facilities for migration presented by the different continents. 
Thus 

Of 616 Arctic-European species- 
496 inhabit the Alps, and 
450 cross them ; 
126 cross the Mediterranean j 

203 inhabit the United States (of which 21 are confined to 

26 inhabit A€rica. 
Of 379 Arctic-East-American- 

the mountains) ; 
34 inhabit TropicaI American mountains ; 
50 inhabit Tc nperatc South Amcricn. 

Of 233 Arctic-Asiatic species- 
210 reach the Altui, Soongaiqa, &c. ; 
106 reach the Himalaya ; 

0 are found on the Tropical mountains of Asia ; 
5 inhabit Australia and New Zealand. 

Of 346 Arctic- West-American species- 
274 are North-temperate ; 

24 on Tropicd mountains ; 
37 in South-temperate zone. 

These tables present in a very striking point of view the fact of 
the Scandinavian Flora being the most widely distributed over the 
globe. The Mediterranean, South-African, Malayan, Australian, 
and all the floras of the New World have narrow ranges com- 
pared with the Scandinavian, and none of them form a prominent 
feature in any other continent than their own ; but the Scandi- 
navitln not only girdles the globe in the Arctic Circle, and 
dominates over all the others in the North-temperate zone of the 
Old World, but intrudes conspicuously into every other Temperate 
flora, whether in the northeru or southern hemisphere, or on the 
Alps of Tropical countries. 

The severest test to which this observation could be put is that 
supplied by the Arctic-Scandinavian forms, for these belong to tho 
remotest corner of the Scandinavian area, and should of all plants 
be the most impatient of temperate, warm, and tropiml climates. 
The following will, approximately, express the revult :- 

Total Arctic-Scandinavian forms - .. 586 
In North-United-States and,Canada, &c. . - 360 

In Temperate South America - - 70 
I n  Alps of Middle Europe, Pyrenees,‘&c. - 490 
Cross Alps, &c. - - -  - 480 
Reach South Africa - - 20 
Himalaya, &c. - - - 300 
Tropical Asia - - 20 

I n  Tropical America - - - 4 0  

Australia, &c. - - GO 

In  ono respect this migration is most direct in the American 
meridian, where more Arctic species reach the highest southern 
latitudes. This I linve acconnlcd for (6 ‘  NOM Arlt:u.cticri,” 1). 230) 
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by the continuous chain of the Andes having favoured their 
southern dispersion. 

But the greatest number of Arctic plants are located in Centpa] 
Europe, no fewer than 530 out of 762 inhabiting the Alps and 
Central and Southern Europe, of which 480 cross the Alps to the 
Mediterranean basin. Here, however, their further spread is 
apparently suddenly arrested ; for, though many doubtless are to 
be found in the Alps of Abyssinia and the Western Atlas, there 
are few compared with what we found further east in Asia, 
and fewer still have found their way to South Africa. 

The most continuous extension of Scandinavian forms is in the 
direction of the greatest continental extension, namely, that from 
the North Cape in Lapland to Tasmania,* for no less, than 350 
Scandinavian plants have been found in the Himalayas, and 53 in 
Australia and New Zealand, whereas there are scarcely any Hima- 
layan and no Australian or Antarctic forms in Arctic Europe. 
Now that Mr. Darwin’s hypotheses are so far accepted by many 
bobnists, in that these concede many species of each genus to have 
had in most cases a common origin, it may be well to tabulate the 
Generic distribution of the Arctic p h t e  as I have done the 
Specific ; and this places the prevalcncc of the Scaiidina\ri:iian types 
of vegetation in a much stronger light :- 

scandinavian Arctic Genera in Europe - - 280 
Found in North-United-States - - (approximately) 270 

,, Tropical American mountains ,> 100 
,, Temperate South America - 9, 120 
,, Alps- 7, 280 

Found in South Africa - ), 110 

,, Tropical Asia, - 1,  80 ,, Australia, &e. - 
) ?  100 

Cross Alps - 2 7  260 

,, I-Iimnl,zyn, &c. - 77 270 

The most remarkable :inomaly is the absence of Primzda iii 
Tropical America, that p u s  beingrfound in Extra-tropical South ~ 

Americn, and its thence in theiwhole Southern Temperate zone of 
the Old World, except the Alps of Java. 

Thalictruni, Delphiiiiuna, Impatiens, PrunuS, Cig.ceu, Chrgso- 
splenium, Purnassia, Bupleurum, Hiei*aclet[% !/i’l~r~zum, Y;,& 
riana, ArtegrLisia, Vaccinium, Rhododendron, Pediculapis, and. 
Saliz arc all Arctic Gencra found on tho Tropical pountains of 
Asia (Nilghiri, Ceylon, Java, &e.), but not yet in the South-tern- 
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pernte zone of Asia, and very few of them in 'l'empei-atc Soutli 
Africa. 

There are, however, a considerable nuiiiber of Scandimvim 
plants which are not found in the Alps of' Middle Europe, though 
found in the Caucasus, Iiimalaya, &e., aiid conversely there are 
several Arctic-Asiatic and -American plants fonnd in the Alps of 
Central Europe, but nowhere in Arctic Europe. In  other Word#, 
certain species exteud from Arctic America westward to Arctic 
Europe, and there are certain other species which extend from 
Arctic Europe to the Caucasus and Central Asia, wliicli neither 
exist on tho Alps of Central Europe nor extend eastward to 
Arctic America :- 

[Here follows a list of 103 species of plants corninon to Arctic 
Europe and Temperate Asia, &c., but not to the Alps of J h r o p ~ ,  

It is curious to remark how inany of' these Boreal European 
plants, which are absentees in the Alps, have a very wide range, 
not only extending to the Hiinaluyn and North China, but many 
of them all ovcr Temperate North Cliinn ; only one is foiiiid in the 
South-temperate zone. I n  the present state of our knowledge we 
cannot account for the absence of these in tlie Alps j either t h y  
were not natives of Arctic Europe immediately previous to tlic 
Glacial Yeriod, or, if SO, niid tlicy were then driven south to the 
Alps, tlicy werc tificrwurds tIierc cxterininatcd ; or, la~tly, they 
still inhabit the Alps nnder disguised forms, which pass for ilif- 
ferent species. Probably sonic bcl01ig to each of these categories. 
1 iieed hardly rcri1:u.k thnt 11011(? iii1i:d)it Europe sonth of the Alps, 
or any part of the African coutinent. 

The list of Arctic-Anwricui and -Asiatic slmhs whicll ial~abii thc 
Alps of Europe, but not Arctic Europe, is 111~1cli siiinllcr. Those 
marked are Scandinavian, bnt do not enter the Arctic Circle :- 

Anemone patens. Galium rubioides. 
A. alpina. t G. sasatile. 
A. narcissiflora. Ptarniiea nlpinn. 

t Ranunculus sceleratus. Aster alpinus. 
t Aconitum Napellus. Gcntiilnn prostmtn. 
t Arabis petran. 
f Carrdamine hirsytn. Corispcrmum Ityssopifoliuin. 

Draba stellatn. , Alnus viritlis. t Tlilaspi moiiticnum. Pinus cembra. t Lcpidium rucleralc. 
t Sagin2 notlosa. 
7 Linum pcrcnnc. Cares fcrrugincn. 

Phaca nlpina. C. supinn. 
t Astragalus hypoglottis. C. stricta. t Spirzn. salicifolia. 
t l'otentillii fruticosa. Scirpus triqucter. 
1'. scriccn. 

7 Cera t opl~yllr~ in d(*Incy,jnin. 
l3iipleurum r,znnnculoides. t Glycerin flnitaus. 

t Viburnum Opulus. IIordcuni jubnlum. 

pp. 260-1.1 

Polygonum pol ym orpl1i1m. 

t Sp~rgxnium simplex. t 'I'yplin IatifoIin. 

t C. pilulifcra. 

1) eye ti si a Twin. 
Spnrtinn. cynoswoiclcs. 
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IV.-BOTANICAT. DISTRICTS WITHIN THE ARCTIC CIRCLE. 

The following are the prominent features, botanical, geogra- 
phical, and cliinntnl, of the five Districts of the Arctic zone :- 

1. Arctic Europe..-The majority of its plants are included 
in the Lapland and Finland Floras ; and, owing to the temperature 
of the Gulf Stream, which washes its coasts, Lapland is by far t,he 
richest province in the Arctic regions. The inean annual tem- 
perature at the Polar Circle, where it cuts the coast-line, is about 
37', and the June auil Scpteinber temperatures throughout Lap- 
land are 40" and 57" respectively ; thus rendering the climate 
favourable both to flowering and fruiting. Spitzborgen belongs to 
this flora, as do Nova Zembla and the Arctic countries west of 
the river Obi, which forms its eaststern boundary; for the Ural 
mountains do not limit the vegetation any more than do the 
Rocky Mountains in America. Gmeliii observed, more than a 
century ago, that the River Obi in lower latitudes indicates the 
transition longitude from the European to the Asiatic flora. 

Even in this sinal1 area, however, there are tivo floras, corre- 
sponding to the Arctic-Norwegian and Arctic-Russian. The 
latter, commencing at the White Sea, though comparatively ex- 
cessively poor in species, contains iiearly 20 that are not Lappa- 
nian, including Braya rosea, Dianthus alpinus, D. Seguieri, 
Spirea chamcedri$olia, Saxifraga liieraciyolia, Hiwacleunt Si- 
6iricun2, Ligttria Silivica, Ptarmica a&ina, GeitCiana verna, 
P&urogyne Totata, and Lark SiTririca. 

There are, further, several Sandinavian plants which cros8 the 
Arctic Circle OF the east shores of the White Sea, but do iiot do 
,yo in Lapland, as Athanannta Libanotis, CJLrysnntlwrnum. Leucan- 
themum, Bidens tripurtita, and others. 

Iceland and Greenland also botanically belong to the Arctic- 
.Lapland province, but I have here excluded both: the former 
because it lies to the south of the Arctic Circle; the latter 
because Loth its magnitude, position, and other circumstances 
require that it should be treated of separatelJ-. 
As far 8s I can nscertaili, 61G species.(M?nocotyledons 183, 

'Dicotyledons 433, = 1 : 2.3) enter the Arctic Circle in this region, 
?f which 70 advance into Spitzbergen ; but no phajnogamic plant 
18 found in Ross's Idet beyond its northern extremity. The 
proportion of genera to species is 266 : 616 (1 : 2 ' 8 ) .  Of these 
Arctk-European plants, 453 cross the Alps or Pyrenees to the 
Mediiterrneaii basin ; a few occur On the mountains of Tropiwl 
Africa (iecludiiig Luzula campestris and DescAampsia ctespi- 
toss ) ; and 23 are found in South Africa. 

No fewer than 264 species do not enter the Arctic Circle in 
'any other longitude ; and 184 are almost exclusively natives of 
the Old World, or of this and of Greenland, not being found in 
.any part of North Auierica; 24 are confined to Arctic Europe 
and Greenland, 

. 

_-. 
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The following Arctic-European plants are of sporadic occur- 

Phyllodoce taxifoh, Greenland, 
tains. United States Mollntains 

Labrador. Gentiana nivalis, Greenland and 

Labrador. Veronica alpina, Greenland and 

and Rocky Mountains. Bartsia alpina, Greenland and 

Primula farinosa, Labrador. Islands, and Rocky Mom- 
Salix phylicifolia, United States tains. 

Mountains. Alcheinilla vulgaris, Greenland 
and Labrador. S .  arbuscula, Greenland and Gnaphalium sylvaticum, Green- United states Mountains. 

Juncus trifidus, Greenland rind land and Labrador. 
G. supinum, Greenland, Lab1.a- United States Mountains. 

dol’, and United states Mom- Carex capitata, Greenland and 
tains. United States Mountains. 

vaccinium m@illuS, Rocky Phleum alpinurn, Greenland, 
Mountains only. United States Mountains, a d  

.Cassiopeia hypnoides, Green- Labrador. 
-I land, United States Moun- Calamagrostis lanceolata, La- 

tains, and Labrador. brador. 
There are, besides, a considerable number of Arctic-European 

plants which, in the New World, are confined to Greenland, being 
nowhere found in East America ; these will be enumerated when 
treating of the Greenland Flora. [The plants (29 species), which 
are widely distributed in temperate America and Asia, but h o s t  
exclusively Arctic in Europe, are enumerated, p. 263.1 
. The works upon which I have mainly depended for the habitats 
.of the Arctic-European plants are Wahlenberg‘s “ Flora L a p  
ponica,” Ledebour’s . “ Flora Rossica,” Fries’ “ Summa Vegeh- 
bilium Scandimvia” and “ Mantiss8~,” and various admirable 
treatises by Andersson, Nylander, Hartmann, Lindblom, Wahlberg, 
Blxtt, C.  Martins, Ruprecht, and Schrenk. 
~ For Spitzbergen plants I have depended on Hooker’s enurnma- 
tion of the Spitzbergen, collections made during Parry’s attempt 
to reach the North Pole, Captain Sabine’s collection made in the 
%me island, and on Lindblom and Beilschmied’s “ Flora von Spitz. 
bergen ” (Regensburg, Flora, 1842). 

For the southern distribution of the Arctic-European plants, I 
have further consulted Nyman’s excellent “ Sylloge,” Ledebour’s 
4‘ Flora Rossica,” Grisebach’s 6‘ Flora Rumelica,” Grenier and 
Godron’s 6‘ Flore de France,” Parlatore’s ‘‘ Flora Italiana,” Koch’s 
6‘ Synopsis Flora: Germania,” Munby’s “ Catalogue of Algerian 
Plants,” A. Richard’s of those of Abyssinia, Visiani’s “Floq 
Dalmatica,” Delile’s “ Flora Bgyptiacrt,” Boissier’s noble ‘4 Vop 
age botanique dans PEspagne,” and Tchihatcheffs (6 Asia Minor,” 

rence in North America :- 
&nunculus+acris, Rocky Mom- 

Arabis alpinn, Greenland and 

Lychnis alpina, Greenland and Labrador. 

&en&a arotica, Greenland United States Mountains. 

and Labrador. 

Labrador. verna, Arctic P e d i c d h s  palustris,. Labrador. 

G 
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besides numerous local floras of the Mediterranean regions, Madeira, 
the Azores, and Canaries. 

ns 
by far the poorest flora of any on the globe, reaches from the Gulf 
of Obi eastward to Behring's Straits, where it merges into the 
West-American. The climate is marked by excessive mean cold ; 
at the Obi thc isotherm of 18' cuts the Arctic Circle in its S.E. 
course, and at the eastern extremity of the province the isotherm 
of 20' cuts the same circle ; while the central part of the district 
is all north of the isotherm of 9'. The whole of the district is 
hence far north of the isotherm of 32', which descends to 52' 
N.L. in its middle longitude. The extremes of temperature are 
also very great; the June isotherm of 41' ascending w t w a r d  
through its western half to the Polar Sea, whilst the September 
isotherm of 41' descends nearly to 60' N.L., whence the low 
autumn temperature must present an almost insuperable obstacle 
to the ripening of seeds within this segment of the Polar Circle. 

The warming influence of  the Atlantic currents being felt no 
further east than the Obi, and the summer desiccation of the vast 
Asiatic continent, combine to render the climate of this region 
one of excessive drought as well as cold, whence it is in every 
way most nnfavourable to vegetation of all kinds. 

The total uumber of species hitherto recorded from this area 
is 233 :- 

2. kc t i c  Asia.-This District, which, for its extent, 

Monocotyledons - 1 lt;} = 1 :45. Dicotyledons - 
The proportion of genera to species is 1 ; 2. Of the 233 species, 
217 inhabit Siberia, as far south as the Altai or Japan, &c. ; 104 
extend southwards to the Himalaya or mountains of Persin; none 
are found on the mountains of the two Indian peninsulas, and 85 
y)n those of Australia and New Zealand. All but 37 we European, 
and nine of these are almost exclusively Arctic. [The table fol- 
lows, page 264.1 

" Thus out of 37 non-Europem speaies only 12 are confined to 
Asia, the remaining 25 being American. On the other hand, 
there are only 22 European species in Arctic Asia which are not 
also American, which scarcely establishes a nearer relationship 
between Arctic Asia with Europe than with America. [The 
table follows, page 264.1 

In  other words, of the 233 Asiatic SpeC!eS 196 are common to 
Asia and Europe, 22 are confined to A m  and Europe, 25 are 
,confined to Asia and America only, and 12 are, confined to Asia, 
of which three are peculiar to the Arctic Circle. 

The rarity of Gramineq and 'especially of Cyperacee, in this 
region is its most exceptional feature, only 21 of tho 138 Arctic 
species of these orders having hitherto been detected in it. Crmto- 
gamic plants seem to be even more rare j Woodsia JZvensis and 
Lastpea fmgrans being the only Filices hitherto enumerated. 
,Further researches along the edge of the Arctic Circle would 
doubtless add more Siberian speuies to this flora, as the emmim- 
tion of the north-east extreme would add American species, and 

0 2  
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possibly lead to the flora of the country of the T~liutchis being 
ranked with that of West America. 

The works which have yielded me the most information re- 
garding this flora are Ledebour’s a Flora Itossicn,” and the 
valuable memoirs of Runge, C. A. Meyer, and Trautvetter on the 
vegetation of the Taimyr and Boganida Rivers, and on the plants 
of Jenissei River, in Von Middendorffs Siberian “ Travels.” 
For  their southern extension, Trautvetter and Meyer’s “ Flora 
Ochotensis,” also in Middendorf‘s ‘‘ Travels ” ; Bunge’s enu- 
meration of North-China and Mongolian plants ; Maximovicz’s 
“ Flora Arnwensis ”; Asa Gray’s paper on the botany of Japan 
(Mem. Amer. Acad. .?X.S., vi.) ; ICarelin and Kiriloffs enumeration 
of Soongarian plants ; Regel, B:ich, and Herder on the East-Siberian 
and Jakutsk collections of Padlowsky and Von Stnbe11dorK Fa 
,the Persian and Indian distribution, I have almost entirely de- 
pended on the herbarium at Ihw,  and on Boissier’s aiid Bunge’s 
numerous works. 

3. Arctic West America.-The District thus designated is 
analogous in  position, and to a considerable extent in climate, to 
the Arctic-European, but is much colder, as is indicated both by 
the mean temperature and by the position of the June isotherm af 
41’, which makes an extraordinary bend to the south, nearly to 
52’ N.L., in the longitude OF Beliring’s Straits. 

It extends from Cape Prince-of-Wales, on the east shore of 
Behring’s Straits, to the estuary of the Nackenzie River ; and, as 
a whole, it’differs from the flora of the province to the eastwa1-d 
of it by its far greater number both of European and Asiatic 
specics, by containing various Altai and Siberian plants which do 
not reach so high z latitude in more western meridians, and by 
some Temperate plants peculiar to West America. This eastern 
boundary is, however, quite an artificial one ; for a good many 
enstern plants cross the Mackenzie and advance westwards to Point 
Barrow, but which do not extend to Kotzebue’s Sound ; and a small 
colony of Rocky-Mountain plants also spreads eastward and west- 
wards along the shores of the Arctic Sea, which further tends 
to connect the floras ; such are Aquilegia hmvislylis, Sis?/iidn~iuns 
hunzile, HtLtchinsia calycina, HeucAera Iiichardsonii, Crepis 
%ma, Gcntiuna urctophilu, Salix spociosa, none of which are 
generally diffuse& Arctic plants, 01. natives of my other parts af 
Temperate America but the Rocky Mountains. 

The Arctic Circle at Kotzebue’s Sound is crossed by the isotherm 
of 234 and at  the lougitude of the Mackenzic by that of 1 2 O  5’ ; 
whilst the June isotherni of 41’ ascends obliquely from S.W. to 
N.E., from the Aleutian Islands to the mouth of the Mackenzie, 
and passes south of this province ; the June and the September 
isotherms of 41 and 32‘ both traverse i t  obliquely, ascending to 
the N.E. 

* The vasl extent of the Pacific Ocean and its ~vai’xn northerly 
currents greatly modify the climate of West Arctic America, 
causing dense fogs to prevail, especially throughout the summer 
months, whilst the currents keep the ice to the north of Behring’s 
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Straits. The shallowness of the ocean between America and Asis 
north of lat. SO0, together with the identity of the vegetation in 
the higher latitudes of these continents, suggests the probability 
of the land having been continuous at no remote epoch. 

The number of phaenogamic plants hitherto found in Arctic 
West America is 364 :- 

Monocotyledons - 
Dicotyledons - - 2::} = 1 : 3.7. 

The proportion of genera to species is 1 :  1.7. Of these 364 
species, dmost all but the littoral and purely Arctic species are 
found in West-temperate North America or in the Rocky Mouu- 
tains, 26 in the Andes of Tropical or Sub-tropical America, and 
37 in Temperate or Antarctic South America. Comparing this 
flora with that of Temperate and Arctic Asia, I find- that no less 
than 320 species are found on the north-western shores and 
islands of that continent, or in Siberia, many extending to the 
Nbi and the Himalaya. A comparison with Eastern Arctic 
America shows that 281 are common to it, and 38 are found in 
Temperate but not Arctic East America. [The list follows, 
page 266.1 

These, it  mill be seen, are for the most part North-temperate 
plants, common in many parts of the globe, and which are only 
excluded from Eastern Arctic America by the greater rigour of 
its climate. 

The best marked European and Asiatic species that are not 
found further east in Temperate or Arctic America aro 18 in 
number. [The list follows, age 267.1 

America, 319 inhabit East America (Arctic or Temperato, or 
both), and 320 are natives of the Old World-a difference hardly 
sufficient to establish a closer affinity of this flora with one con- 
tinent rather than with the other. 

The species peculiar to this tract of land (Arctic Weat Arne- 
rica) are :- 
Braya pilosa. Saussurea subsinuata. 
Saxifraga Richardsonii. Salix glacialis. 
Artemisia an drosacea. 

The rarity of Monocotyledons, and especial!y of the glumaceous 
orders, is almost as marked’ a feature of this as Of the Asiatic 
flora ; of the 138 Arctic species of Glumace@, only 54 are nativey 

Hence it appears that of t 1 e 364 species found in Arctic West 

of West Arctic America. - 
The materials for this flora are principnlly the plants of 

Chamimo, collected during Kotzebue’s voyage, and described by 
himselg and Schlechtendahl ; Lay and Collie’s collections, de- 
scribed in Beecher’s voyage ; the “ Flora Bore&-Americana )’ ; 
and Seemmn’s plants, described in the “Botany of the Herald.” 
Most of the above collections are from Behring’s Straits. For the 
Arctic coast flora I am mainly indebted to Richardson’s researches, 
and to Pullen’s and other collections enumerated by Seemann in 
his account of the flora of Western Eskimo Land. For the 
southern extension of thp flora:I have had recourse to the (6 Flora 
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(6 Boreali-Americana," Ledebour's '( Flora Rossica," which in- 
cludes the Bitcha plants ; the American floras of Nuttall,'Pursh, 
Torrey, Gray, &c., and to the collections of Drs. LyaII and Wood. 
formed in Vancouver's Island and British Columbia: for the 
Cdifornian, Mexican, and Cordillera floras generally, to the 
Herbarium at Kew, the works above mentioned, and the various 
memoirs of Torrey and of Gray on the plants of the American 
Surveying Expedition. : 

4. Arctic East America (exclusive of Greenland).- 
This tract of land is unalogous to the Arctic-Asiatic in many 
respects, of position and climate, but is very much richer in 
species. It .extends from the estuary of the Mackenzie Rives to 
Bailin's Bay, and its flora differs from that of the western part'of I 

the continent, both in the characters mentioned in the notice of 
that province, and in possessing more East-American species. 
Th'e western boundary o f  this province is an artificial one ; the 
eastern is very natural, both botanically and geographicdy, for 
BaBn's Bay and Davis' Strait (unlike Behring Strait) have very' 
deep water and different floras on their opposite shores. The 
Arctic Circle is crossed in the longitude of the Mackenzie Kivei: 
by thejsotherm of 124 which thence trends south-eastward to the 
middle of Hudson's Bay; and in longitude of Davis' Strait it.is 
crossed by the isotherm of 184". The June 
descends obliquely from the shores o f  the Arc 
months of?tho Mackenzie, to the northern parts 
south of the Arctic Circle, and the September 
is everywhere south of thc circle. Hence the western parts of 
this province are very much warmer than the eastern, so much so, 
that the whole west coast and islands of Baffin's Bay lie north of 
a southern inflection of the June isotherm of 82', which passes 
north of all the other polar islands. The Parry Islands have an 
analogous temperature of 40°. 
of this tract is no doubt mainly due to the influence of the Pacific 
Ocean being felt across the continent of West America, though 
possibly also to the presence of a comparatively warm polar 
ocean, or to Atlantic currents crossing the Pole between Nova 
Zembla and Spitzbergen, of which nothing certain is knowo." Be'- 

may,,$he cqmparative luxuriance of the flora of Melville 
q a Well-kpown fact,' and one inexplicable by considerations 

of temperature, if unaccompanied by a, ,h 
-whole region is of course far north of the 

ude of its middle district, des 

ion,of this province which is richest in plants is the 
intervenes between the Copper mine and Mackenzie 
of this vegetation rapidly diminishes, as also to the 

northv.ards. The flora of the Boothian Peninsula, surrounded 
&B it is with glacial straits, and placed centrically ~ m o u g  the 

The warmth of the western portion . 

'*'It %"a well-hown fact that the temperature almays rises rapidly with thesii 
n6rt.h (ad'well as other) winds over all this Arctic-American area. 1 
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Arctic islands, is perhaps the poorest of auy part of the area, those 
of Banks’ Land and Melville Island to the N.W. being consider. 
ably richer, as are those of the shores of Lancaster’s Sound.and 
Barrow’s Strait, and the shores of Baffin’s Bay to the north and 
east.” 

The phzenogamic flora of Arctic East America contains 379 
species. 

Dicotyledons Monocotyledons - - - - - 287 92}=1 : 3 * 1 .  

The proportion of genera to species is 1 :2 ‘0  ; of these 379 
species, 323 inhabit temperate North America, east of the Rocky 
Mountains; 35 the Cordillera ; and 49 Temperate or Antarctic 
South America. Comparing this flora with that of 
find that 239 species (or two thirds) are common to 
regions of both continents, whilst but little more than one third 
of the Arctic ICuropean species are Arctic-East-American ; .of 
105 non-European species in Afctic East !America, 32 &re 
Asiatic ; leaving 73 species confined to America, of which-the 
following are furthermore confined to the eastward of the Rocky 
Mountains and.Mackenzie River :- 
Corydalis glauca. Vaccinium Canadense, 
&wracenia purpurea. Dracoeephalum parviflorum, 
Viola cucullnta. Douglasia arctica. 
Silene Pennsylvanica. Elseagnus argentea. 
Arenaria Michauxii. Urtica dioica. 
Polygala Senega. $alix cordata. 
hthyrus  oqhroleucus. Populus tremuloides. 
Rubus triflorus. 1 Picea nigra. 
Prunus Virginians. Spiranthes graoilis. 
Heuchera Richardflonii. Crypripedium acaule. 
Oornus stolonifera. Carex oligospeimn. 
Grindelia squarrosa. Pleuropogon Sabini. 

Of these, Doughsiu and Pleuropogon are the only ones abso- 
lutely peculiar to Arctic East America. It is a noticeable fact 
that not one of them is found in any part of Greenland. *Corn- 
pared with Greenland, the Arctic-East- American flora is. rich, 
containing, besides those just  enumerated, no. less than 165 other 
species not found in Greenland. The followW are found on the 
Arctic islands, and many on the west coast of Baffin’s Bay, but 
not in West Greenland :- 

Oxytropis nigrescens, 
Sieversia Rossii. 
Saxifiaga hieracifolia. 
S. Virginiensis. 
S .  Hirculus (East Greenland Astrakgus alpinus. 

0, .- bralensis. Valeriana capitata. 
OX tropis campestris. onlY)* 

e 5th volume of the ‘6 Linnean 
4‘ Journal,” under the notice of Dr. Walker’s Collections made during the 
Voyage of the “ Fox.” 
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Nardosmia corymbosa. Castilleja pallida. 
Ptcurnica vulgaris. 1”Kcularis capitata. 
Crysanthemum arcticum. P. versicolor. 
Artemisia vulgaris. Androsace septentrhilk.  
Senecio frigidus. A. Chamaejasme. 
S.  palustris. Salix phlebophylla. 
S. pulchellus. Lloydia serotina. 
Solidago Virga-aurea. Hieroohloe pauciflora. 
Aster selsu,’ uinosus. Deschampsia cimpitosa (East 
Crepis nana. Greenland only), 
Saussuree alpina. Glyceria fluitans. 
Andromeda polifolia. Pleuropogon Snbini. 
Arctostaphylos alpina. Bromus purgans. 
Kalmia glauca. Eiynius mollis. 
Phlox Sibirica. 

There axe thus no fewer than 184 of the 379 Arctic-East- 
American, species (full half) which are absent in West Green- 
land, whilst only 105 &uch less that one third are absent in 

meridian of Baffin’s Bay more decided than in any other h3k 
longitude ; and I shall show that it is rendered still more decisive 
by the number of Arctic-Greenland plants that do not cross to 
Arctic East America. 

Of the 379 Arctic-East-American species, only 56 are not found 
in Temperate East America, of which two are absolutely confined 
to this nrea ; two others (Parrya arenicola and Fcstuca Richard- 
a m i )  to Arctic East and West America ; 25 are found in Tempe- 
rate West America, and about 20 are Rocky-Mountain species, 
and not found elsewhere in Temperate America. 

For our knowledge of this flora I am principally indebted to 
the (( Flora Boreali-Americana,” aud to Richnrdson’s botanical 
appendix to Franklin’s First Voyage and his ‘‘ Boat Journey 
‘‘ through Rupert’s TJancl.” 

I have also exarnincd the materials upon which the above worlts 
were founded, and the collections of almost every subsequent 
journey and voyage, up to those of Dr. Walker in the ‘‘Fox.” 
To enumerate the numerou3 botanical appeudices to Voyages, and 
separate opuscules to which these have given rise, from Ross’ 
First Voyage to the present time, would bo out of place here. I 
have endeavoured to embody in the essay the information gleaned 
from all of them. For the southern distribution of these plants 
in the United States, &c., 1 have hnd recourse primarily to Am 
Gray’s excellent “Manual of the Botany of the Northern United 
6‘ States,” to Chapman’s 6‘ Flora of the S. E. States,” and to the 
Reports on the Botany of various Exploring Expeditions. 

5. Arctic Greenland.-In area Arctic GreonIand exceeds any 
other Arctic District except tho Asiatic, but ranks lowest of all 

Europe. This alone would make the limitation o 2 ’ species in the 

* I am indebted to Sir John Richardson for somc corrections to this list, 
which account for a few discrepancies between his lists of Arctic-American 
plants and my own ; these refer chiefly to genera and species introduced into 
his lists, but here excluded. 
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in number of contained species. I n  many respects it is the most 
remarkable of all the provinces, containing no peculiar species 
whatever, scarcely any peculiarly American ones, and but 8 
scanty selection of Buropean. 

A further peculiarity is that the flora of its Temperate regions 
is extremely poor, and adds very few species to the whole flora, 
and with few exceptions, only such as are Arctic in Europe also. 
Being the only Arctic land that contracts to the southward, form- 
ing a peninsula, which terminates in the ocean in a high northern 
latitude, Greenland offers the key to the explanation of most of 
the phenomena of Arctic vegetation ; and as I have already made 
u8e of it for this purpose, I shall be more full in my description 
of its flora than of any other. 

The east and west coasts of Greenland differ in many important 
features ; the eastern is the largest in extent, the least indented 
by deep bays, is perennially encumbered throughout its entire 
length by ice-fields and icebergs, which are carried south by a 
branch of the Arctic current that sets between Iceland and 
Greenland, and is hence excessively cold, barren, and almost 
inaccessible. The west coast again is generally more or less free 
from pack-ice from Cape Farewell (lat. SO’) to north of Uper- 
navik in lat. 73”. It is washed by a southerly current, which 
is said to carry drift timber from the Siberian rivers into its 
fiords, and enjoys a far milder climate, and consequently has g, 
more luxuriant vegotstion. 

A somewhat similar contrast is exhibited between West Green- 
land and the opposite shores of Baffin’s Bay and Davis’ Strait, 
because they may in some degree explain their differences of 
vegetation. There is also another difference between the polar 
islands and Greenland, inasmuch as the former are for the most 
part, low, without mountains or extensivo glncicrs ; whilo the 
latter is exceediugly mountainous, with valleys along the shore 
terminating in glacier-headed fiords, and the coast is bound by 
glaciers of prodigious extent from Melville Bay to Smith’s 
Sound. 

The isothermal lines in Greenland all follow on0 course, from 
S.W. to N.E., running more parallel to  one another in this 
meridian than in any other. The isotherm of 32’ passes through 
the southern extremity of the peninsup, and that of 5” through 
its north extreme at Smith’s Sou11d; J!he June isotherm of 41° 
skirts its east coast, and that of 32 Passes north of Disco. ThG 
3une temperature of Disco is hence as low as that of  the north 
of Spitzbergen, of middle Nova Zembla, and of the extreme 
north of Asia ; and yet Disco contains qUadrUph3 their number of 
plants. The autumn cold is very great, the September isotherm 
of 320 crossing the Arctic Circle on the west coast ; una to this 
sca~ltiness of the flora may to some extent be attributed. 
- The &ctic Greenland flora contains 206 species according to 

Bmge’s catalogue (in Biuk’s ‘‘ Gronland ”) ; OP 20’7, according 
to my materials (Monocot. 67, Dicot. 140, = 1 : 2*1), the pro- 
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portion of genera to species being 1 : 2. Of these 207'. species, 
the following II alone are not European :- 
Anemone Richardsonii (Asiatic). Potentilla tridentata 
Turritis mollis (Asiatic). dor only). 
Vesicaria arctica (American Saxifraga triscuspidata (Lkbra- 

only). dor only). 
Draba aurea (Rocky &fountains Erigeron compositus (Arnericani 

and Labrador only). only). 
Arenaria Graenlandica (Moun- Pedicularis euphrasioides (Asia). 

the other hand, no less than 57 Arctic-Greenland species 
are absent in Arctic East America, and the following 36 Arct!c- 
Europe and Greenland species are either absent in all parts of 
Eastern Temperate America, or are extremely local there :- 

IS alpha (Labrador only). Gentiann nivalis (Labrador 
Lych&s alpina (Labrador only). only). 
L. $ioicn (absent). Thymus serpyllum (abse 
Spergula nivalis (absent). Veronica alpina (White Moun- 

uliginosa (absent). b ins  only). 
a (absent). V. saxatilis (absent). 
cerastioides (absent). Euphrasia o$ci 

Alchemilla alpina (absent). States). 
A. vulgaris (Labrador only). Bartsia alpina (L 
Sibbaldia procumbens (United Rumex acetosell 

Rubus saxatilis (absent). Peristylus albidus (absent), 
Potentilla verna (Labrador Carex capitata (White Moun- 

Sedum villosum (absent). C. microglochin (absent). 
C, microstachya (absent). 
C. pedata (absent 

Phleum alpinum (Labrador and 

Calamagrostis lanceolata. (La- 

Deschampsia alpina (absent). 

*'States on1-j). Sdix Arbuscula (absent), 

: only). tains only). 

aga Cotyledon (Labrador 
Rocky Mountains only). 

alium saxatile (absent). Elyna caricina ( ki ocky 
Gnaphalium sylvaticum (Labra- tains only). 

and White Mountains only). 

ra- brador only). 

t When it is considered how extremely common most of these 
plaats are throughout Europe and Northern Asia, and that some 
of them inhabit also N.W. America, their absence in Eastern 
America is even more remarkable than their presence in Green- 
land. 

Another singular feature of both Arctic and Temperate Green- 
land is its wanting a vast number of Arctic plants which are 
European, and are found also in America. The following ie a 
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list of most of these, excluding about 15, which &pa water-plants, 
or species whose range is limited. The letter L' I." placectbefore 
a species signifies that it is Icelandic, and I have introduced 
it to show how many are absent from this island also, but how 
many are present. The letter '' S." indicates that the species is 
found in the South Temperate or Antarctic Circle. The asterisk 
(*) indicates that the species is Arctic both in East America and 
Europe. 

Anemone alpina. 
A. nemorosa. 
A. narcissiflora. 
RLlnunculus Purshii. 

*I. Caltha palustris. 
* Aconitum Napellus. 

Actsa spicata. 
Nuphar luteum. 
Nasturtium amphibium. 

S. Barbaren prmcox. 
6. Turritis glabra. 

Thlaspi montanum. 
Sisymbrium Sophia. 

"I. Erysimum lnnceolatum. 
Arabis hirsuta. 

1.8. Cnrdarnine hirsuta. 
* Parrya artica. 
I. Dmba muralis. 
I. Subularia aquatica. . 

I. D. 1ong.ifolh. 
1. Viola tricolor. 
#I. Arenaria laterifolia. * Stcllaria longifolia. 
I. S. crassifolia. 

Linurn perenne. 
Geranium Robertianqm. 
Hypericum 4-angulum. 
Oxalis acetosella. 

"1. Drosera rotundifdia. 

* 'Phaca frigida. 

I. G. rivale. * Rubus arcticus. 
Potentilla fructicosa. 
P. Pennsylvanica. 
P. argent&. 

"1,s. Fragaria vesca. 

I. Sanguisorba officinalis. 
Rosa cinwnomea, , 

8. blanda. * Circea alpina, . 
"1.6. Epilobivm te 
*I.@. E, alsimfoliu 

8. Lpthrum salimria, 
* Ribes rubrum. * R. alpinum. 

*I. Parnassia palustris, 
Saxifirga Sibirica; 

* S. hieraciifolia. 
S. bronchialis. " Bupleurum ranimom 

Conioselinum E'ischeri. 
Cicuta virosa. * . .  
. A ~ O X &  rnosChat&na, 
Yiburnum Opulus: i 
Lonicera cwrulea. 

*I. Linnsa borealis. 
*I. Galium boreale. 

G. rubioides. , 
I. G. trifidu 
@. G. aparin 
8 Valerian8 ta. * Nardosmia frigida. 
* Crysanthemum arcticum. 
I.. Pyrethrum nodosum. 

P. bipinnatum, * Artemisia v u l w i s  
S.  Bidens bipartih: 

Tanawtwn walga-re. 
Antennavia Carpal;ica. * Senecio resedaefolius. * S .  frigidus. 
S. palustris. 

* 8. campestris, 
8. ciurantiacus. " Solidago Virga-&urea. 

, * Aster Sibirkus. 
* A. alpinus. 

loides. 

*I. Carum carui. ~ 
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6. Erigeron acris. 
S. Sonchus aimnsis. 
I. Hieracium boreale. 
* Saussurea alpina. 
I. Vaccinium myrtillus. 
* Andromeda polifolia. 

Cassandra calyculata. 
#I. Arctostaphylos alpina. 
"1. Pyrola secunda. 
,* Gentiana amarella. 
I. G. tenella. 
* Myosotis sylvatica. 

M. palustris. 
I. M. arvensis. 
* Sentellaria galericuhta. 

1.S. Prunella vulgaris. 
Glechoma hederaceum. 

S. Stachys palustris. * Gyninandra Pallasii. 
* Castilleja pallida. 

I.S. Veronica officinalis. 
S. V. gcutellata. 

4,s. V. serpyllifolia. 
Melampyrum pratense. 
M. sylvaticum. 

*I, Pedicularis palustris. 

. Serophularin nodosn. 
UtriculaIia vulgaris. 

Glaux maritima. 
Trientalis Europsa. 

* Androsace septentrionalis. 
* A. Chaniaejasme. 

Naumbergia thyrsiflora. 
I.S. Primula farinosa. 

I. Plantago major. 
.. P. lanceohta. 

S .  Chenopodium album. 
1.S. Atriplex pntula. 

lium . 

* P. versicolor. 

* Pinguicula villosa. 

Corispermum hyssopifo- 

* Pologonium Bistorta. 
I. P. amphibium. 
* Myrica Gale. 
I. Betula alba. 
I. B. pumila. 
I. Alnus incana. 
I. Salix pentandra. 
I. S. myrtilloides. 
I. Triglochin maritimum. 

Scheuzeria pnlustris. 

Veratrum album. 
* Lloydia serotina. 
* Allium schaenoprasum. * Smilacina bifolia. 
* Platanthera obtusata. 
* Calypso borealis. 

Godyera repens. 
Cypripedium guttatum. 
Calla palustris. 
Typlia latifolia. 
Narthecium ossifragum. 
Luzula maxima. 

S. JUUCLIS communis. 
I. J. articulatus, 
I. J. bulbosus. 

J. stygius. 
Carex pauciflora. 
C. tenuiflora. 

S. C. stellulata. 
I. C. chordorrhiza. 

C. teretiuscula. 
C. paradoxn. 

S. C .  Buxbaumii. 
I. C. limosa. 
S. C. Magellanica. 

c. ustulatn. 
C. livida. 

I. C. pallescens. 
C. maritima. 

I. C. cespitosa. 
I. c. acuta. 

C. stricta. 
C. filiformis. 

I.S. Eleocharis palustris. 
S. E. acicularis. 
S .  Scirpus triqueter. 
S. S. lacustris. 

EriopEorum alpinum. 
Rhynchospora alba. 
Alopecurus pratensis. 

I. Milium effusum. 
S. Phalaris arundinacea. 

I.S. Pluagmites communis. 
*I. Hierochloc borealis. 
* H. pauciflora. 

*I. Catabrosa aquatica. 
"1.S. Glyceria fluitans. 
*I. Atropis distanns. 

' I. Festuco elatior. 
S. Bromus ciliaris. 

I.S. Triticum caninum. 
' 8. Hordeum jubatum. 
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Altogether there are absent in Greenland upwards of 230 Arctic- 
European species, which are all of them American plants. The 
most curious feature of this list is the absence throughout Green- 
land ofthe genera Spiraa, Senecio, Astragalus, Trifolium, Phaca, 
Oxytropis, Androsace, Aster, Myosotis, Rosa, Ribes, Thlasp., 
Sisymbrium, Geranium, &c., and of such ubiquitous Arctic 
species as Fragaria VCSCQ,  Caltha palustris," Barbarea precox. 
It is remarkable that Astragalinea are also absent from Spitz- 
bergen and Iceland. 

Iceland possesses 432 species (Monocot. 157, Dicot. 2'15), 
amongst which I find about 120 Arctic-European plants that do not 
.enter Greenland ;  herea as only 50 of the European plants that 
inhabit Greenland are absent in Iceland. The more remarkable de- 
siderah of Iceland are Astragalinee, Anemone, Aconitum, Braya, 
Turritis, Artemisia, and Androsace ; Alopecurus alpillus, Luzula 
arcuata, Rieroc7iloe alpina, Rubus chanmomorus, Cassiopeia te- 
tragona, Arnica niontana, Antennaria dioica, and Chrysoplenium 
alternifoliiynz. On the other hand Iceland contains of Arctic 
genera absent i n  Greenland, Caltha(one of the most common 
plants about Icelandic dwellings), Cakilc, Geranium, Trifolium, 
gpiraa, Senecio, and Orchis. 

But perhaps the most remarkable fact of dl connected with the 
Greenland flora ie that its Southern and Temperate districts, which 
present a coast of 400 niiles extending south to lat. GO" N., do not 
add more than 74 species to its flora, and these are almost unexcep- 
tionally Arctic-European plants ; and, inasmuch as these additional 
species increase the proportion of Monocotyledons to Dicotyledons 
of the whole flora, Greenland as a whole is botanically more Arctic 
in vegetation than Arctic Greenland alone is ! 

The only American forms which Temperate Greenland adds to its 
flora are, Bnnunculus Cym~alarie, Pyrus Americana, D very 
$rifling variety of the European Aucqaria,  Viola IlfuI&nbergii 
(a mere variety of 7,: canina), Arenaria Granlandica (a plant 
elsewhere found only on the Whit-e Mountains of New Hamp- 
shire), and Parnassia Kotzebzcei (a species which is gmrcoly 
different from palustris). 

The only plants which are not members of the Arctic flora else- 
where, and which are confined in Greenland ty the Temperate zone, 
besides the above American plants, are Blztuni glaucum, .Pols- 
mogcton ntarinus, Sparganium mifi{mUmj and Strcptopus am. . 
plexfoli~cs ; the rest will all be found m the column of' the Arctic 
Plant Catalogue devoted to Greenland, phere s. signifies that the 
species is found south only of the Arctic Circle in that country. 
On the other hand, Temperate Grcenlnnd adds very materially to 
the number of Eusopean-Arctic 8pecieS that do not entor 
&&ern America (Arctic or Temperate), amougst which the most 
remarkable are- 
Cerastium viscosum. Sedum annuum. 
Vicia cracca. Galium ultginosuy. 
Rubus saxatillis. G. palustre. 

* This is the more remarkable because i t  forms a conspicuous feature in 
Iceland, and is a frequent native of all the Arctic-American coasts ana islands. 
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Leontodon autumnale. Juncus trifidus. 
Hieracium murorum. J. squarrosus. 
H. alpinurn. Anthoxanthum odoratnm. 
Gentiana aurea. Nardus stricta. 
Betula alpestris. 

.,Another anomalous feature in Greenland flora is the presence, 
OII the East-Arctic coast, of some species not found on the Wa$, 
nor in the Temperate southern end of the peninsula,. These are 
Lychnis dioica (Arctic Europe), Saxifraga Hirculus (abundant in 
db sxtreme Arctic latitudes but West Greenland), Polemonium 
cmuleum (all Arctic longitudes but West Greenland), Deschamp- 
sia ccespitosa (all Arctic longitudes, but also absent in 
bergen). 
. For data connected with the Greenland flora, I am mainly 
indebted lo the collections of the various polar voyagers in search 
of a North-west Passage, especially to Drs. Lyall’s and Suther- 
land’s ; to Lange’s catalogue in Rink’s 6 6  Gronland ” ; and to the 
notices of Vnhl, Greville, Sir William Hooker, &e.; to Suther- 
&and’s Appendix to Penny’s Voyage, and Durand’s to Kane’s 
Voyage. 

There is a curious affinity between Greenland and certain 
localities in America, which concerns chiefly a few of the Euro- 
pean plants common to these countries. First, there are in Labra- 
dor, or on tho Rocky Mountains, or White Mountains of New 

-Hampshire, a certain number of European plants found nowhere 
else in the American continent. 
Ranunculus acris (Rocky Phyllodoce taxifolia (Labrador 

Arabis alpina (Labrador). Gentiana nivalis (Labrador). 
Lychnis alpina (Labrador). Veronica alpina (White Mts.). 
Sibbaldia procumbens (Rocky Bartsia alpina (Labrador). 

.Mountains). Sa lk  Arbuscula (White Mts.).’ 
Potentilla verna (Labrador). Luzula spicata (White Mts 
Montia fontana (Labrador). Juncus trifidus (White Mts 
Gnaphalium sylvaticum (La- Carex capitata (White Mts. 

brador). Kobresia scirpina (Rocky N 
G. supinum (Labrador and Phleum alpinurn (White Moun- 

White Mountains). tains and Labrador). 
Cassiopeia hypnoides ( alsmagrostis lanceolata (La- 

and White Mountai brador). 
There are also three plants, peculiar to Greenland an 

or the White or Rocky Mountains, which have not hitherto beel; 
found elsewhere in America, 

They are- 

Mountains). and White Mountains). 

They are- 
Draba aurea (Rocky Mountains). 

,Arenaria Grcenlandica (White Mountains and Labrador). 
Potentilla tridentata (Labrador). 

V.-ON THE ARCTIU P~OPORTIONS OF SPECIES TO GENERA, 
ORDERB, AND CLASSES. 

bservations which have hitherto been made on this sub- 
almost exclusively based on data collected on mew too 
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Arctic Europe - 277 1:2'8 
Asia - 117 1 :a-o 
West America - - i7a 1 :as1 
East America - - 198 1:2*5 
Greenland - - 104 1:2*0 

64 1:9'6 
88 1:6*1 
.48 1 : 7 '.ti 
56 1:6.8 
38 1:5'5 
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The groat differences between the proportions of largest Orders 
to the wholc Flora show how little confidence can be placed in 
conclusions drawn from local floras. Ericea is the only order 
which is more numerous proportionally to other plants in every 
province than in the entire Arctic flora, and Crucijtrm 19 the only 
one that approachea i t  in this respect ; and Legurnhose is the 
.only one which is less numerous proportionally in them all. 
East and West America agree most closely of any two provinces ; 
then (excluding Legumiltose) all Greenland and Europe ; next 
Arctic Greenland and all Greenland. The greatest differences 
are between Arctic Europe and Asia, and Arctic Asia and West 
America; they arc less between Arctic Greenland and Asia 

-(excluding Legunzbzosce) ; they are great between Arctic Green- 
land and East America ; and as great between all Greenland and 
Arctic America. 

The proportion formerly deducted by Brown, and others for 
the high Arctic regions was a much smaller one ; the Monocotyle- 
dons .being in comparison with the Dicotyledons 1 : 5 ; and this 
still holds for some isolated, very Arctic localities, as North-east 
Greehland ; whereas Spitzbergen presents the Same proportion 
as all the Arctic regions, 1 : 2.7  ; the Parry Islands 1 : 2.3 ; 
the west coast of Ba5n’s Bay, from Pond’s Bay to Home Bay, 
1 : 3 . 3  ; and the extreme Arctic plants mentioned at p. 205,l : 3. 
Of the prevalent Arctic plants mentioned at p. 203-4 the proportion 
is 1 : 3.4. I have dwelt more at length on these numerical pro- 
portions than their slight importance seems to require ; my object 
being to show how little mutual dependence there is amongst the 
Arctic florulas. Each has profited but little through contiguity 
with its co-terminous districts, though all bear the impregs of 
being members sf one northern flora. 

VI.-ON THE GROUPING OF FORMS, VARIETIES, AND SPECIES 
OF ARCTIC PLANTS FOR THE PURPOSES OF COMPARATIVE 
STUDY. Pages 276-281. [Not reprinted.] 

VII.-TABTJLATED VIEW OF ARCTIC FLOWERING PLANTS, AND 
FERNS, WITH THEIR DISTRIBUTION. Pages 28 1-309. [Ab- 
stract of two columns here given, with some additions.] 

[TWO columns only of the original table are here abstracted; one for 
Arctic-Eastern America,” and another for “ Greenland.” A few additions to 

these have been made by the Author from various Expeditions and other 
sources of information since 1860.1 

The Arctic Flowering Plants and Ferns indicated by the follow- 
ing table are-1. Those from East Amtic Ame?<ca (“ EA or IU ”), 
from Mackenzie River to Baffin’s Bay : the “ M ” signifies that 
the plant extends to the islands north of Lancaster Sound, and to 
the Parry Islands, including Melville Island, the best explored of 
them. 2. Those.from Arctic Greenland (“ G,” “ S,” ‘‘ E,” “, Ss,” 
or 6‘ NE ”) : the ( 6  S ” indicates tbac the species has been found 
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south oily of the Arctic Circle in Greenland ; the ‘CE ” refers to 
those found on the east coast only, the explored portions of which 
lie to the north of 186. 70” ; the C c  SS ” stands for Smith’s Sound.; 
and the plants marked rc NE,” together with four of the eight 
marked ( 4  E,” have been noted on the east coast by the ‘c Second 
“ German Polar Expedition.” * AZp. means “Alpine in Europe.” 

DICOTYLEDONES. 
Ranunculaceae. 

Thalictrum dioicum, L. EA. ’ 
alpinum, L. A&. 0. 

Richardsoni, Hk. EA. G. 
parviflora, Mich. EA. 
dccapetala, L. EA. 
Pennsylranica, L. EA. 

Ranunculus aquatilis, L. EA. 0. 

’ Anemone patens, L. EA. 

confervoides, Fr. G. 
glaciah, L. Alp. G. NE. 
Flammula, L. EA. 8. 

reptans, L. 0. 
Cymbdaria, Psh. A b .  EA. S. 
auricomus, L. M. (2. NE. 
sceleratiis, L. EA. 
Purshii, Rich. EA. 
nivalis, L. Alp. M. a. Sa. NE. 

acris, L. El. 
Lapponicus, L. Alp. EA. 0. 
hyperboreus, Rottb. Ah.  EA. Q. 
pTgm@us, Wahl. M. 0. WE. 
Iqspidus, Mich. EA. 
Pennsylwnicus, L. EA. 

sulpbureus, Sol. G. 

Caltha palustris, L. M. 
Coptis trifolia, Snl. Alp. 8. 
Aquilegia Canndensis, L. EA. 

breristylis, Hook. EA* 
Papaveraceae. 

Papaver alpinum, L. M a  G* 
nudicaule, auct. as* NE* 

* Flowering plants occurring on the East Coast only. Enumerated in Dr. 
Hooker’s list :- 

Lychnis dioica. Polemonium ceruleum. 
Saxifraga Hirculus. Deschampsia cmpitosa. 

Mentioned in the Appendix to the “Zmeite deutsche Nordpolarfahrt ” :- 
Cochlearia fenestrata. Polemonium humile. 
Saxifraga Hirculus, var. alpha. Deschampsia brevifolia. 

7 8 O  N. lnt. nre enumerutcd, with localities, further on.-E1)ITon. 
All the plants yielded by the niore lately explored portion of the coast from 

7b0 
3 m a .  P 
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Corydalis glauca, Psh. EA. 
pauciflora, Pers. EA. 

Saraceniaceae. 

Crucifers!. 
Saracenia purpurea, L. EA. 

Nasturtium palustre, DC. EA. 1. 
Barbarea vulgaris, Br. EA. . 

TUiTitis mollis, Hook. EA. 0. 

Arabis hirsuta, L. EA. 

Cardamine bellidifolia, L. A b .  M. G. 14E. 

Parrya arctica, Br. AZp. M. 
arenicola. EA. 

Vesicaria arctica, Rich. EA. 0. Is." NE. 
Draba alpina, L. A@. EA. G. Is. NE. 

(Arabia) Holboellii, Horn. G. 

alpina, L. A&. EA. 0. 
petrsa, Lanik. Alp. EA. G. HE. 

hirsuta, L. EA. 
pratensis, L. EA. 0. 

var. glubru and hispidu. Ss. 
androsacea, Wahl. Alp. M. G. 

Wahlenbergii, Hartm. 0. NE. . corymbom, Br. 0. S. . 
muricelh W a N  . A+. EA. 4. NE. 

nivalis, Lilj. non DC. a. 
stellata, Jacq. noli. DC. EA. 
hirta, L. Alp. EA. G. 

arctica, Vahl. G. NE. 
incana, L. EA. 0. 
rupestris, Br. A&. EA. 0. Ss. NE. 
aurea, Vahl. G. 

Cochlearia Danica, L. EA. G. 
Anglica, L. EA. G. 

officinalis, L. M. G. SS. 
Hesperis Pallasii, T. & G. AZp. EA. 0. SS. 
Sivymbrium Sophia, L. EA. 

canescons, Nutt. EA. 
humile, C. A. M. Alp. EA. 
sa1sugin6umy Pall. EA. 

Erysimum hieraciifolium, L. EA. 
chciranthoides, L. EA. 

Braya alpha, Sternb. A&. EA. 0. 

Eutrema EdwardrJii, Br. M. G. 
ThIaspi montanurn, L. EA. 
Capsella bursa-pastork, L. S. 
Lepidium ruderale, L. IIA. 

fenesti-ata, Br. E. 

(Platypetalum) purpurascens, Br. 0. 

* Vesicuriu arctica and Hesperis Pallasii were found a100 in Washington 
kd,.beyond Smith's Sound. 
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Droseraceae. 

Violarieae. 

Droaem rotundifolia, L. EA. 

Viola palustris, L. 
canina, L. S. 
cucullata, Ait. EA. 

CaryophylIeae. 
Silene acaulis, L. A&. EA. G. Is. BE. 

Pennsylvanica, Mich. EA. 
Lychnis apetala, L. A&. M. a. Ss. RE. 

affinis, Vahl.. * G); WE. 
triflora,,Br. . 0. RE. 

Sagina procumbens, 

nivalis, Fr. G. 
Linnsei, Presl. EA. G. 

Arenaria lateriflore, DC. EA. 
fiaxatilis, Wimm. G!  

formosa, Fisch. Alp. E& 
uliginosa, Schl. 0. 

Roasii, Br. . EA. a. 
Michauxii, Fend. EA. 
verna, L. M. a. 

rubella, Br. G. NE. 
mctica, Stev. AJp. EA. 0. 

biflora, Wahl. GkNE. 
cilia@ L. A b .  0. NE. 
Groenlandica, Spr. G. 

Honkeneja peploides, Ehr. EA. G. 
Merkia physodes, Fisch. EA. 
Lepigonium salinum, Fr. EA. 0. 
Stellaria borealis, Big. A@. EA. 0- 

humifusa, Rottb. 

(Alsina) strich, Wahl. a. 

uliginosa, MUIT. EA. a* * 

media, L. EA. GO 
longifolics, Fries. Alp. EA- 
crassifolia, Ehr: EA. 
cerastioides, Ti A b .  0. 

Cerastium alpinum, L. A&. M. G. NE. 
viacosum, L. El. 
vulgatum, L. 8. 

Fischerianum, Ser. . Ss. 
Balsamineae. 

Impatiens fdva, DC. EA. 
P 2  

827 
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Lineae. 

Polygaleae. 

Leguminosae. 

Linum perenne, L. EA. 

Polygala Senega, Willd. EA. 

Phaca frigida, L. A&, EA. 
Astralagus alpinus, L. A&. Ma 

Oxytropis campestris, DC. Alp. EA. 
hypoglottis, L. EA. 

Uralensis, DC. A b .  lK. 
nigrescens, Fisch. Ai$. EA. 
deflexa, DC. AZp. EA. 

Mackenziei, Rich. EA. 
Hedysarum boreale, Nutt. EA. 

Lathyrus maritimus, L. EA. S. 

Vicis Americana, Muhl.. EA. 

Lupinus perennis, L. EA. 

Alchemilla alpina, L. AZp. 0. 

Dryas octopetala, L. Alp, M. C L  SS. WE. 

Drummondii, Rich. Ai$. EA. 
Geum urbanum, L. EA. 
Sieversin Rossii, Br. lK. 
Sibbaldia procumbens, I;. A b .  G. 
Rubus arcticus, L. Alp. EA. 

Potentilla fruticom, L. Alp. 0. 

ochroleucus, Hook. EA. 

cracca, L. 8. 

Rosaceae. 

vulgaris, L. 0. 8s. NE. 
integrifdia, Vahl. 0. SEI. 

Chamaemorus, L. Alp. EA. S .  
saxcltilis, L. A&. S. 

anserina, L. EA. 0. 
nivea, L. Alp. lK. 0. NE. 

Vahliana, L. 0. 
pulchella, Br. 0. Ss.' NE. 
hirsuta, Vnkl. Ss. 

biflora, Lehm. EA.  
frigida, Vill. Alp. M. G. 

emnrginata, Psh. 0. BE. 
rerim, L. Alp. 0. 

maculata, Lehm. 0. 
tridentata, L. EA. G. 

Comarum palustre, L. El. 
Frugaria vescn, L. EA. 
Sanguisorba officinalis, L. EA. 
Rosa cinnamomea, L. EA. 

blanda, Ait. EA.' 
Pyrus aucuparia, L. S. 
Yrunus Virginiana, DC. EA. 
Amelnncheir Canadensis, Ton. ik Gray. EA. 
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Onagrarieae, 
Epilobium angixstifolium, L. EA. 0. 

htifolium, L. Alp. M. 0. XE. 
alpinum, L. EA. G. 

origanifolium, Lam. 0. 
palustre, L. EA. S. 

Halorage=. 
Callitriche verna, L. EA. 8. 
Myriophyllum spicatum, L. EA. 

Rippuris vulgaris, L. EA. 0. 
Ceratophyllum demersum, L. EA. 

Montia fontann, L. a. 

Sedum Rhodiola, DC. A@, EA. 0. NE. 

alterniflorum, DC. EA. 1. 

Portulaceze. 

Crassulaceae. 

villosum, L. Alp. 0. 
annuum, L. S. 

Grossularieae . 
Ribes lacustre, Pursh. EA. 

rubrum, 1,. EA. 
Hudsonianum, Itich. EA. 

Saxifrage=. 
Mitella nuda, L. EA. 
Chrysosplenium alternifolium, L. M. 0. 
Parnassia palustris, L. EA. 

Kotzebuei, C.  & S. 
Saxifraga cotyledon, L. .alp. 0. 

Aizoon, Jacy. G, 
opposi tifolia, L. A b .  M. 0. SS. NE. 
csspitosa, L. Alp. M. G. NE. 
uniflora, Br. Ss. 
cernua, L. A&. AD. c). 880 1YE. 
rivularis, 1,. 
nivdis, L. Alp. M. G. SS* NE. 
Virginiensis, Mich. EA. 
hieraciifolia, W. 6t R. Alp- EA* HE. 
stellarig L. Alp. G* 
HircuIus, I;. DL E. 

L alpina, Engler. E. 
flagellaris, Willd. Alp. M. G. Ss. NE. 
tricuspidata, Retz. M. 0. Ss. 
aizoides, L. Alp. EA. G. NE. 
punctata, L. Alp. EA. 

EA. S. 

M. 0.. Ss. NE. 

, Hcuchera Richardsonii, Br. Alp. EA. 

Umbellifer=. 
BupIeurum ranuuculoides, L. A@. EA. 
Coniosclinum Fischeri, Wimm. -443. EA. 
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Archangelica officinalis, DC. 0. 
Ligusticum Scoticum, L. S. 
Ciccuta virosa, L. EA. 

maculata, DC. EA. 
Seseli divaricatum, Pursh. EA. 

Adoxa moschatellina, L. EA. 
Cornus stolonifera, Mich. EA. 

Cornua Suecica, L. A&. 0. 

Viburnum Opulus, L. EA. 
Lonicera caerulea, L. EA. 
Linneea borealis, L. EA. 

Galium boreale, L. EA. 
uliginosum, L. S, 
triflorum, Muhl. S. 
trifidum, L. EA. 
palustre, L. 1. 
saxatile, L. 0. 

Valeriana capitata, MWd. EA. 

Corneae. 

Canadensis, L. EA. 

Caprifoliaceae. 

Rubiaceee. 

Valerianeae. 

Composite. 
Nardosmia frigida, Hk. Alp, M. 

Achillea millefolium, L. S, 
Ptarmica alpina, L. EA. 
Chrysanthemum arcticum, L. EA. 

Pyrethrum inodorum, Sm. EA. 
Artemesia v.ulgaris, L. EA. 

palmrtta, Hk. Alp. EA, 

integrifolium, Richd. EA. 

biennis, WiIld. E& 
desertorurn, Spr. EA. 
borealis, Pall. A&. EA. a, 

Helenium autumnale, Hk. =A. 
Antennaria alpina, L. Alp. M. 0. 

dioica, Br. EA. 0. 
Gnaphalium sylvaticum, L. EA. G. 

supinum, L. A&. a. 
uliginosum, L. 1. 

Norvegicum, GUM. 0. 

Arnica montana, L. Alp. M. 0. 
rtlpina, L8est. S. NE. 

Senecio aureus, L. EA. 
frigidus, Less. EA. 
palustris, L. M. 
campestris, L. EA. 



Solidago Virga-aurea, L. EA. 
Aster Sibiricus, L. EA, , 

salsuginoaue, Rich. A 
alpinus, L. Alp. EA. 
multiflorus, Ait. EA. 

Erigeron compositus, Pursh. Alp. EA. a. 
Eriocephalus, Valil. NE. 
alpinus, L. Ab. EA. 0. 
Philadelphicus, L. EA. 

Grindelia squamosa, Duval. EA. 
Taraxacum Dens-leonis, Desf. M. 0. 

ceratophorum, DC. 0. 
palustre, DC. 88. 

phymatocarpum, J. Vahl. G. NE. 
Troximon glaucum, Nutt. EA. 
Crepis nana, Rich. Alp. EA. 
Sonchus arvei~sis, L. EA. 
Leontodon autumnalis, L. S. 
Mulgedium pulchellum, Nutt. EA. 
Hieracium murorum, L. G. 

alpinum, L. Alp. S. 
umbellatum, L. EA. 8. 

Saussurea alpina, L. A&. EA. 

Campanula rotundiolia, 1;. EA. G. 
Campanulaceae. 

arctica, Lange. NE. 
linifolia, Henk. Ss. 

uniflora, E. Alp. M. Q. WE. 
Vaccinieae. 

Vaccinium uliginosum, L, EA. G. Ss, NE. 
oxycoccos, L. Alp. EA. S. 
vitis-IdBa, L. Ab. EA. 0. 
Canadenso, Ihlrn. EA. 

Cassiopeia hyypnoides, L. ' A b .  0. 

Andromeda polifolirt, L. EA. 0- 
Arctostaphylos Uva-ursi, Spr. EA- GO 

Diapensia Lapponica, L. A@. EA* 0. 
Loiseleuiia procumbens, L: A&. EA. 0. 
Rhodod m,L. A@. EA. G. NE. 
Kalmia 
Ledum 0. 

Phyllodoce taxifha, Sol. Alp. EA. 0. 
Pyrola minor, L. EA. 0. 

Ericeae, 

tetragonn, L. Alp. EA. G, S8. WE. 

dpina, Spr. A b .  EA* NE. 

, Retz. G. 

secunda, L. EA. G. 
rotundifolia, L. EA. G. NE. 

grandiflora, Rad. G. Ss. 
Grcenlandica, Horn. G. 
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Gentianeae. 
Gentiana amarella, L. EA. 

aurea, L. S. 
propinqua, Rich. EA. 
detonsa, Fr. Alp. EA. S. 
nivalis, L. Alp. 

Pleurogyne rotata, Gr. A&. EA. 0. 
Meiiyanthes trifoliata, L. 0. 

Eutoca Fwnklinii, Br. EA. 

Polemonium caeruleuni, L. EA. E. 
humiic, Willd. E. 

Phlox Sibirica, L. A&. EA. 

Myosotis sylvatica, Hoffm. EA. 
Mertensia maritima, Don. EA. G. 

denticulatn, Don. EA. 
Virginica, DC. EA. 

Hydrophyllese. 

Polemoniaceae. 

Boragineae. 

Labiate. 
Thymus serpyllum, L. G. 
Dracocephalum parviflorum, Nutt. EA. 
Stachys palustris, L. EA. 

Boschniakia glabra, C. A. M. EA. 

Limosella aquatica, 1. S. 
Gymnandra borealis, Pnll. A+. EA. 
Castilleja pnllida, 3%. A&. EA. 
Veronica alpina, L. PZp. 0. 

serpyllifolia, L. EA. 
samtilis, L. AZp. G. . 

Euphrasia officinalis, La 
Rhinanthus Crista-galli, L. EA. S. 
Bartsia alpina, L. AZp. 0. Ss. 
Pediculnris capitatn, Ad. EA. 

Orobancheae. 

Scrophularineae. 

EA. 0. NE. 

Lapponica, L. Alp. EA. 0. 
euphrasioides, Ster. A&. EA. 0, 
hirsuta, L. AZp. EA. G. Ss. NE. 
Sudetica, L. A@. M. 0. 

Langsdorffii, Fisch. G. 
flammea, L. AI$. EA. 0. 
-r.ersicolor, Wahl. AQ. EA. 

Lentibdarineae. 
Utricularia vulgaris, L. EA. 

Pinguicula vulgaris, L. EA. 0. 
minor, L. EA. 0. 

villosa, L. EA. 
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Primulaceae. 
Dodecatheon Meadia, L. EA. 
Androsace septentrionalis, L. EA. 

DouglaSia arctica, I-Ik. Alp. EA. 
Primula stricta, Ilorii. A b .  EA. 0. 

Sibirica, Jacq. Alp. EA. S. 

Chamoejasme, L. A&. EA.' 

Plumbagineae. 
Armeria vulgai*is, Willd. EA. 0. 

Labradorice, Wa(1lr. Ss. 
Sibiricg Turc. G. NE. 

Plantagineae. 
Plantqo major, L. EA. 

lanceolstn, L. EA. 
niaritima, L. 0. 

Polygoneae. 
Kenigia Islar.dica, L. A@. EA. 0. 
Oxyriw, reniformie, IIk. A b .  M. Q. Ss. 

Rumex ncctosn, L. S. 
digyna, L. NE. 

Acetosella, L. 0. 
aquaticus, L. EA. S. 
salicifolius, Wcinm. EA. 

Polygonum BisfortaJ L. EA. 
riviparum, L. AZp. a. G. SO. 
avicdnre, L. 1. 

Chenopodiee. 
Cllenopocliuin album, L. EA. 

maritimum, L. EA. 
Elaeagneae. 

Elmgnus argcutcn, L. EA. 
SliepIierdin Canndeiisis, Nutt. EA. 

Coniandra livida, Rich. EA- 

Empetrum nigrum, L. 
rubrum, L. 

Santalaceee. 

Empetreae. 
EA. #. Sse NE. 

urticeae. 

Betdaceze. 
Vrtica ilioica, L. EA. 

Betula papyracea, Ait. EA. 
nana, L. EA. 0. SS. NE. 
pumila, L. EA. 
fruticosa, Pall. El. 

*nus viridis, DC. A b .  EA. G. 
incanaJ Willd. EA. 

233 
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Salicineae. 
Salix lanata, L. Alp.  EA. 0. 

speciosa, H. & A. Alp. EA. 
myrtilloides, L. EA. 
cordata, Muhl. EA. 
Arbuscula, L. A b .  0. 
glauca, L. A&. EA. 0. 
arctica, Br. Alp. lK 0. SS. NE. 
dpestris, And. EA. G. 
myrsinites, L. A&. EA. S. 
phlebophylla, And. EA. 
reticulata, L. A&. EA. 0. 
herbacea, L. A&. EA. 0. Ss. 
polaris, L. AZp. M. 

Populus tremuloides, Mich. EA. 
balsamifera, L. EA. 

Coniferre., 
Pinus Banksiana, Lamb. EA. 
Abies alba, L. EA. 
Picea nigra, L. EA. 
Larix Americana, Mich. EA. 
Juniperus communis, L. 

Virginiana, L. EA. 

"riglochin maritimum, L. EA. 

Potanlogeton rufescens, Schr. S. 

Zostera marina, L. S. 

Tofieldia pelustris, L. A&. EA. 0. 8s. 
borealis, Wahl. G. 
coccfnea, Richards. EA. 

Zigadenus chloranthus, Rich. EA. 

Lloydia serotina, L. Alp. EA. 
Allium Schcenopgfisum, L. EA. 

Smilacina bifolia, Dosf. EA. 

Peristylus nlbidus, L. 0. 
Platanthera hyperborea, Lindl. EA. G. 

Calypso borealis, L. EA. 
Listera cordata, Br. S. 
Corallorrhiza innata, L. G. 
Spiranthe8 gracilis, Br. EA. 

Fluviales . 
palustre, L. S. 

pusillus, L. 8. 
gramineus, 1;. 8. 

Melanthaceae. 

Liliacem. 

G I  ~ 

Smilacere. 

Orchidem. 

Kccnigii, Lindl. 0. 
obtumta, La EA. 
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Cypripedium guttatum, Sw. EA. 
humile, Salisb. EA. 

Sisyrinchium Bermudianum, L. EA. El. 

Sparganiurn natans, L. EA. El. 
simplex, Sm. EA. 

Typha latifolia, L. EA. 

Luzula spadicea, DC. G. 

Irideae. 1 -  

Aroideae. 

Janceae. 

parviflora, Desv. c)i 
campestris, Sm. EA. G. 

multiflora, Ehr. G. 
spicata, Deav. A&. EA. G. 
arcuata, Hook. A b .  M. G. 

hyperborea, Br. G. NE. 
pilosa, Willd. G. 

triglumis, L. Alp. EA. 0. NE. 
castaneus, L. Alp. EA. 0. NE. 
arcticus, Willd. AZp. EA. 0. 
filiformis, L. EA. S. 
trifidus,L. Alp. S. 
squarrosus, L. 1. 
bufonius, L. EA. S. 
polycephalus, Mich. EA. 
articuiatus, L. EA. S. 

, congesta. ,Ss. 

Juncus biglumis, L. ,4133. wf. 0. NE. 

Cyperaceee. 
Carex dioica, L. EA. 0. 

gynocrates, Wimm. EA. 
rupestria, All. A@. G. NE. 
nardina, Fr. EA, G. WE. 
capitata, L. G. 
microstachya, Ehr. G. 
scirpoidea, ME. EA. Q. 

Wormskioldiana, Horn. G. 
canescens, L. EA. c9. 

curta, Good. ; vitilis, Fr. 0.. 
glareosa, Wahl. EA. G. 

ursina, Dewey. G. 
Heleonastes, Ehr. EA. 0. 
lagopina, Wahl. Alp. G. 
festina, Dew. Alp. EA. G. 
leporina, L. EA. 
incurva, Light. EA. G. 
stenophylla, Light. S. 

'alpha, SW. A&, EA. O. 
holostoma,. Drej, 8. 

atra%'L. Alp. EA. 8. 

236.. 
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Carex fuliginosa, St. E. Hpe. Alp. lbL a. NE. 
misandra, Br. 0. 

rariflorn, Sm. A@. EA. 0. 
Magellanica, Lam. EA. 
ustulata, Wahl. Alp. EA. 
podocarpo, Br. EA. 
livida, Wahl. EA.. 
panicen, L. EA. 8. 
supinn, Wal~l. EA. 0. 
flava, L. S. 
pedata, WarI. Alp. 0. 
capillaris L. EA. G. 
salina, Wahl. 0. 

subspathacea, Wormsk. NE. 
vulgaris, Fr. EA. S. 
cespitosq L. EA. 
rigida, Good. A&. EA. G. 6s. 

aquatilis, Wahl. M. 0. 
pilulifers, TJ. EA. 8. 
vesicaria, L. EA. 0. 
' pl la ,  Good. (3. 
ampullacea, Good. EA. 0. 
oligospermn, Mich. EA. 

Kobresia scirpina, Willd. A&. EA. 0. 

hyperborea, Drej. 0. 

(Elyne) spicata, Schrad. NE. 
caricina, Willd. A&. EA. 0. NE. 

Elaeocharis palustris, Br. EA. S. 
Scirpus triqueter, L. EA. 

Eriophorum cayitaturn, Host. A@. M. 0. 
csspitosus, L. BI. 0. 

Schenchzeri, Hpe. G. HE. 
vaginaturn, I;. EA. G. 
polystachyum, L. 1yI. 0. NE. 
angustifolium, Rth. c3. 

Gramineae. 
Alopecurus alpinus, L. A&. X. G. NE. 
Phleum alpinum, L. AZp. G. 
Phalaris arundinacea, L. EA. 
Agrostis rubra, L. Alp. 0. 

vulgaris, L. EA, 1. 
canina, L. 0. 

Deyeuxia Canadensis, P.B. EA. 

geniculatus, L. EA. 0.. 

lapponicn, Vahl. EA. 0. 
neglecta, Rupr. EA. 

varia, P.B. EA. G, 
strigosn, Wahl. 0. 

Cdamogrostis lanceolata, Roth. 0. 
purpurascens, Br. 0. NE. 

phragmitoides, I-lartm. a. 
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Spartina cynosuroides, W. EA. 
Anthoxanthum odoratum, Ti S. 
Hierochloe borealis, L. Ss. 

Deschampsia csespitosa, P. B. 

alpina, L. lK. 0. NE. 
paucifiora, Br. BI. 

W. E. 
brevifolia, Br. E. 
atropurpurea, Wahl. EA. S. 
alpina, L. A&. 6. 
flexuosa, L. S. 

Trisetum subspicatum, P. B. Alp. lVI.  0. NE. 
Phippsia algida, Br. 
Catabrosa aquaticq P. B. EA. 8. . 

vilfoidea, And. G. 
Colpodium latifolium, Br. 

pendulinum, Lsestd. S. 
Dupontia Fisheri, Br. M. 0. 
Glyceria fluitans, Br. EA. Q. 

arctics, Hk. IS. 
Vahliana, Til. Fr. 0. 

M. 0. NE. 

BI. G. =E. 

Pleuropogon Sabini, Br. NI. 
Atropis maritima, L. EA. G. 

Poa annua, L. 5. NE. 
(PoR) nngustrata, Br. G. 

alpina, L. A&. EA. 6. 
pratensis, L. EA. G. 
nemoralis, L. X. G. 

coesia, Sm. G. NE. 
flexuosa, WaIiI. A&. ME. 0. 

Cenisea, All. Q. 
arctica, Br. SS. NE. 
abbreviata, Br. G. NE. 

Festuca Richardsoni, Hk. EA. 
ovina, L. M. 0. 
rubra, L. (3. 
brevifolia, Br. G. NE. 

Bromus ciliatus, L. EA. S. 
Triticum repens, L. EA. G, 

Elymus arenarius, L. EA. 43. 

Hordeum jubatum, EA. 
Nardus stricta, L. S, 

violaceum, Horn. ct. 

mollis, Trin. EA. 

23'7 

ACOTYLEDONES. 
*r icer .  

PolYPodium Dryopteris, L. S. 
Rhsticum, L. 8. 
Phegopteris, L. S. 



-238 HOOKER 'ON ARUTIU PLANTS. 

Woodsia Ilvonsis, Br. .A&. EA. 0. NE. 
hyperborea, Br. A&. EA. 0. 
glabella, Br. A b .  EA. G. 

Cistoptoris fiagilis, Bernh. . EA. 0. NE. 
Lastrea fiagrnns, Sw. EA. 0. 

Polystichum lonchitis, L. Alp. EA.. 0. 
Cryptogramma acrostichoides, R. AZp. EA. 
Botrgchium lunaria, sw. 0. 

virginianum, Sw. S. 

ilk-mas, Sw. S. 

L y cop o diaceae. 
Lycopodium selago, L. EA. 0. 

annotinum, L. EA. G. 
clavatum, L. 8. 
selaginoides, L. S. 
alpinum, L. EA. 0. 

Isoetes lacustris, L. S. 

Equisetum palustre, L. ' EA. 
Equisetaceae. 

vanegaturn, L. EA. a. 
arvense, L. EA. 0. NE. 
sylvaticum, L. 0. 
scirpoides, Mich. EA. c). =E. 

VIII.-OBSERVATIONS ON THE SPECIES. pages 310-348. [Not 
_iI_ 

reprinted.] 

XXVIII.-CRYPTOGAMIC PLANTS from BAFFIN'S BAY (Lat. 
70" 31' to 76" 12' on the East Side, and at  Possession 
Bay, Lat. 73" on the West Side). .By ROBERT BROWN. 
1819. ' 

[From CAPTAIN JOHN Ross's " Voyage of Discovery," Prc., 2nd 
edit., 2 vds. 8vo. London, 1819. Vol. ii., Appendix, pp. 
194-5.1 

Lycopodium Selago, L. 

Hooker & Taylor. 
Orthotrichum cupulatum, H. .C. nivnlis,' Ach. 

& T. Cenomjce rangiferina, Ach. 
Trichostomum lanuginosum, C. fimbria@ Ach. 

H. &.T. Dufurea ? rugosa, n. sp. 
Dicranum scoparium, H. & T. Corniculnria bicolor, Ach. 
Mnium turgidurn, Wahl. Usnea ? sp. nov. 
Bryum, sp. Ulva crisp,  Lightf. 
Hypnum nduncum, L. '6 Red Snow," N. lat. ' 7 6 O  26; 
Jungermannia, sp. W. long. 6 5 O .  

[Seefurther on, DR. W. L; LINDSAY'S Catalogue of Greenland 
Lichens.] 

how hirsuta, Achar. 

ia Idandim, &h. 
Polytrichum juniperinurn, sq dch.  
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XXIX.-FLOWERING PLANTS and ALGE of GREENLAND, 
DAVIS' STRAIT, and BAFFIN'S BAY, collected by DR. 
P. C. SUTHERLAND, and determined by SIR W. J. 
HOOKER and G. DIUKIE, XD., Professor of Natural 
History, Queenb College. Belfast. 1853. 

[From Commander E. A. Inglefield's '' Summer Search (in 1852) 
~ 6' for Sir John Franklin," &c. 8vo. London, 1853. Ap- 

pendix, pp. 133-1441 
--- 

I.-The FLOWERING PLANTS and a FERN~ named by* Sir W. J. 
HOOKER, have been incorpornted in the foregoing List of 
Arctic Plants by DR. J. D. HOOKER, C.B., Pres. R.S., &c. 

, (&e pages 225-238.) , 

11.-The ALGBE, named by DR. DIQRIE. 
1. lUelanospermeae. 

Irucacece. 
FUCUS vesioulosus, L. Hunde Islands, 40-50 fathoms 

floating near Beechy Island (Barrow Strait) ; on the beach, 
Whale Sound. The specimens nearly all destitute of 
vesicles. 

F. nodosus, L. Fiskernaes and Whale [Whale-fish 31 Island ; 
and floating in 70' 50' N. 

Desmarestia viridis, Lam. Hunde Id., 50-1 00 fathoms. 
D. acdeats, Lam. Fiskernaes ; Hunde Id., 8GlOO fathonls ; 

Whale Isl. ; floating in 73' 20' N, 

Alaria esculenta, Grev. [Pylaii ?I. On the beach, Whale 
Sound. Large; some of the fronds upwards of 6 inches 
broad. 

Laminaria fascia, Ag. 
L. saccharina, Lam. 
L. longiciuris, De la Pyl. Melville Bay ; Whale 8ound Cape 

Saumarez ; floating off Dark Hmd, Greenland (lat. 72' 15' 
N.), upwards of 10 feet in length, and their roots abounding 
with animal forms peculiar to deep water. 

hale Isl,, 40-50 fathoms ; Melville B 
Hunde Ids7 40- 

S'orochnacece. 

Xaminaiiacece. 

Hunde Id., 40-50 fathoms. 
Hunde Id., 50-100 fathoms. 

L. digitah, Lam. Whale Sound. 
Turneri, Post. Rt Rupr. Hunde Isl,, 10-100 

Bictyotyacece. 
Dictyota fasciola, Lam. 
Id., 20-40 fathoms. 

Dictyosiphon fojniculaceus, Grev. Hunde Id., 50-70 fathoms ; 
and floating in lat. 73' 20' N. 

Asperococcus Turneri, Hook. Fiskernaes. 

Chordaria flageiliformis, Ag. Fiskernaes ; Hunde Is., 40- 
100 fathoms ; whale Isl. ; Melville Bay. 

Elachista fucicola, Fries. Fiskernaes ; Whale Isl, 

Chordariacee. 
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Elachista flaccida, Aresch (7). 

Myrionema strangulans, Grev. 

On Desmarcstia aculeatq, 
Whale Isl. 

A minute plant, probably 
identical with this species, was found infesting Callithunt- 
nion Rothii, at low-water-mark, Hunde Isl. 

Ectocarpacm. 
Chtetopteris pluniosa, Rutz. Hunde Id., 25-30 fathoms ; on 

the beach, Whale Sound. 
Ectocarpus littoralis, Lyngb. Fiskernaes ; Hun& Id., 50- 
100 fathoms ; and floating in lat. 73" 20' N. 

E. Durlteci, Hnrv. (?). Fragments apparently of this specie-;, 
mixed with the following. 

E. Landsburgii, Harr. €Iunde Id., 70-80 fathoms. 
2. modospermeae. 

. Rhodomelacete. 
Polysiphonia nigrescens, Grev. Fragments apparently of this 

variable species were found at Hunde Id., 40-50 fathoms ; 
and cast up in Whale Sound. 

Corallinacete. 

fathoms. 
Melobesia polymorpha, Linn. Erebus-and-Terror Bay, in 15 

M. fascicukta, Haw. Erebus-and-Terror Bay, 8-10 fathomil. 
M. lichonoides, Borl. At low-wrtter-mark, Fiskernaes ; Hunde 

Delesseria sinuosa, Lam. Dark Head. 
D. nngustissinie, Griff. Whale Is]. 
Calliblepharis Ciliata, ICutz. 

Peyssonnelisb Dubyi, Crouan. 

Euthora cristata, J. Ag. Hunde Id., 90-100 fathoms. 

Callophyllis laoiuiata, Kutz. 

Hnlosaccion ramcntaceum, J. Ag. 

Isl., 7 fathoms ; Cape Adair, 12-18 fathoms. 
Sphmrococcoidece. 

On the bench, Whale Id. 
Squamariecx. 

Cape Adair, 12-15 fathoms, 
on stoncs. 

Rhodyrneniacem. 

Cryptonemiacete. 
Whale hl., flonting and on 

beach. 
Whale Isle, cast UP. 

Cevamiacem. 
Ptilota serrata, Kutz. Whale I& 30-10 fathoms ; Whnle 

Callithamilion Rothii, Lyngb. I-IUII~C IS]., low-vater-mark ; 
Sound, floating. 

Cape Adair, on stones dredged in 12-18 fathoms. 
3. Chlorospermeae. 

Confervacece. 
Cladophora Inglefieldii, n. s. 
C. rupestris, Kg. Low-water-mark, Fiskernnes. 
C. arcta, Kg. Low-water-marl;, Fiskernaes. 
C.  uncialis, I-Iarv. 
Conferra melagonium, Web. & Mohr. Cape Bowen ; Wlialc 

C. sp., probably near C. youngana ; fragments. Cape nowen ; 

Low-water-mark, Fiskernaes. 

Omenak, and Whale Sound. 

Sound ; and Becchy Island (Barrow Strait). 

Huhde Id., 25-30 fathoms. 
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Conferr a capillnris, L. 
C. bomlsycina, Ag. 

Enteromorpha intestinalis, Link. Huude Isl. ; Cape Bowen. 
E. percursa, Hook. 
Ulva latissimn, Linn. Low-mter-mark, Ome~iak. 
U. crisp, Lightf. [? Pmsiola flziviutilis, Somm.] e Whale Isl. 
Porpliyla rulgaris, Ag. Whale Sound. 

Nostoc sphmicnm, Vsucli. In freshwater pools, Hunde Isl. 

Fragments of a minute species of Sch,izonmaa, too imperfect 
for recognition, were found on Drift Wood in lat. 62" N., 
long. 51" W. ; also on stones st Cape Bowen and Whale 
Sound. 

XXX.-PLANTS from WEST GREENLAND and SMITH SOUND, 
collected by DR. E. K. &NE, TJ.S.N., and determined 
by ELIAS DURAND and T. B. JAMES. (From E. E. 
&,ne's lt Arctic Explorations in the Years 1853-1855," 
vol. ii., Appendix XVIIL, p p  442-467 ; 1S56.) 

Freshwater pook, Hunde Isl. 
Pools, Hunde 1~1. 

Uivacee. 

I-Iuude Id., beach. 

Nostochinee. 

Diatomacea. 

[For the Phaeuogamous Plants and Equiseta, see Dr. Joseph D. 
Hooker's List, above, p. 225.1 

FILICES (p. 464). 
Polypodium phegopteris ? ht. Cystopteris fraglk, Bernh. As 

Woodgin Ilvensis, R. Brs 64" C,  fragilis, var. dentatn, Hooker 

LYCOPODUCEE. 

65" N. lat. high up ns N. Iat. 76O. 

and ' 7 2 O  N. 1st. (?). N. lat, 80". 

Lyobpodium selago, L. 
L. annotinurn, 1,. 

Sphagnum squarrosum, Pers. 
s- acutifolium, Ehrt. 
s. rQcurvum, h i d .  
Tetraplodon innioides, Brucli 

Splachnum rasculosum, L. 
8. Wormslrioldii, Horn. 
Bryum Imidum, James, n. S. 
B. Muhlcnbcck$, B. & Sch. 
Aulanomnion turgidurn, Hypnurn riparium, L. 

Schwaeg. H. uncinatum, Wedw. 
Polytrichum junipel'inurn, H. cordifolium, Hedw. and vnr. 

Hedw. 1 H; stramineum, Dickson. 
Dicrmum scoparium, ,8. ortho- 

phyllum, B. & Sch. I H. Schroberi, Willd. 

* See Trans. Bot. SOC. Edinb., vol. ir., p. 426; andfurtlrer on: p. 281, 

L. alpinurn, L. 

MUSCI. (T. B James.) 
Dicrnnum elon@um, Schw. 
D. virens, Hedw. 
D. virens, ,8. Wahlenbeigii, B. & 

Sch., and another var. 

I). Muhlcnbeclrii, 13. & Sch. 
D. 2 spp. 
Racomitrum l a n u g i n o ~ ~ h ,  Bird. 
Weissia crispula, Hedw. 

8~ Schimper. D. Richardsoni, Hook. 

H. winentosum, Vahl. 

Q 36122. 
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HEPATICEB. (T. P. James.) 
Ptilidium ciliare, Nees. 
Sarcocyphus Ehrharti, Cord. 

Cetraria Islandica, Ach. 
Peltigera canina, Hoffm. 

Jungermannia divaricata, E. B. 
J. squarrosa, Hook. 

Cladonia rangiferina, Hoffi. 
C. furcata, Floerk. 

THALLOPHYTES. (T. P. James.) 

Cladonia pyxidata, Fries. c. sp. 

XXX1.-NOTICE of FLOWERING PLANTS and FERNS col- 
lected on both Sides of DAVIS' STRAIT and BAFFIN'S 
BAY. By MR. JAMES TAYLOR, ABERDEEN. 

[Reprinted, by Permission, from the Transactions of the Bo- 
tanical Society of Edinburgh, vol. vii., 1862, pp. 323-334. 
Read 13 March 1862.1 

The Plants named in the following list were collected by me 
in the course of five voyages made to Davis Strait, &c., as 
surgeon on board whaling vessels in the years 1856-61. Some 
of these years were more favourable for making such collections 
than others. My time was often very limited, and the ground 1 
could explore much circumscribed by the short stay of the vessels 
at particular localities. The vessels usurtlly remained longest in  
Cumberland Gulf, and accordingly the districts round about it 
have been the most completely investigated. But with longer time 
and more means at my disposal for making protracted excursions 
into the interior, I have no doubt that the subjoined list could have 
been very greatly increased. I have here given only the Flowering 
Plants and Ferns. I collected a great many Mosses and Lichens, 
but they have not yet been thoroughly examimd. On the ea& 
side of Davis Strait and BafKn's Bay, I have had opportunity of 
exploring parts' of the country from Disco Island to Wilcox 
Point ; and on the west side my observations have extended with 
some intervals, from Cumberland Inlet to Cape Adair, a, li& 
north of Scott's Bay. It may be explained, that in the list, 
E., or E. side, means Danish Greenland, and w., or W, side, the 
islands lying to the west of Davis Strait and Baffin's Bay, fo 
part of the Arctic islands of North America; also, when 
pmticular place is named, it is to be understood as including 
district surrounding it. To obviate the necessity of giving lati- 
tudes and longitudes in the list, it seems advisable to give here 
the latitude and longitude of the principal places named :- 

- 

East side. N. Lat. W. Long. 
Disco island, - - - 69" 10' - 54'30' 
Hasen or Hare Island, - - 70" 30' - 54" 15' 

Upernavik, - - - - '73'25' - 57'26 
Dark Head or Svarthuk, - 71" 40' - 56" 0' 

' *  Wilcox Point, - - - 74" 18' - 58" 8' 
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West side. N. Lat. w. Long. 
Cape Enderby, - - 63'4'5' - 64" 3 
Cape Mercy (of Davis), - 65' 10' - 64' 4 

According to the maps, the latitude and longitude OF these two 
places Rre-Cape Enderby, lat. 63' 45', long. 67" ; Cape Mercy, 
lat. 656, long. 63' 20'. 

Niatolik (Nawaktolik), - 65" 50' - 65' (68'P) 
Cape Searle, - - - 67'20' - 62' 30' 
Scott's Inlet, - - - 71" 10' - 71'0' 
Cape Adair, - - - 71" 20' - 72" 0' 

The Kickertine Islands, and the islands called Midliattwack, 
are in the middle of Cumberland Gulf. They are composed of 
metamorphic rocks, which rise in Midliattwack to the height of 
657 feet, and in the Kickertines to that of 450 feet. These 
measurements, as well as those given in the list, were all made by 
means of the aneroid. To give an idea of the temperature of an 
ordinary fine day in these latitudes, and show the conditions under 
which Arctic vegetation makes so rapid a growth, I subjoin the 
temperature of one of the Kickertine Islands at various altitudes, 
on the 20th August 1861, when there was a clear sky, a bright 
sun, and little wind :-At 50 feet, exposed thermometer 69" Fahr. ; 
in shade, 48O.5; sunk l$ foot in soil, 45'; water of a small lake, 
58'. At 100 feet in a valley, exposed thermometer, 70' ; in shade 
(a little more wind), 46" ; sunk 14 foot, in somewhat moist soil, 
44". At 200 feet, exposed thermometer, 58' j in shade, 51O.6; 
sunk 14 foot in sandy soil, 45'. At 450 feet, exposed thermo- 
meter, 62O; in shade, 41'; sunk 9 inches in sandy soil, 48O. 
Also, at One of these islands a thermometer was sunk 22 inches 
in a gavelly soil, and examined every two hours for twenty-four 
hours. 

The following is a list of the Flowering Plants and Ferns col- 
lected :- 

Ranunculacea. 
I Ranunculus a$inis, Br.-Flowers in August. Coast to 500 
feet. Soil granitic. W. side, at Kingnite, Cumberlaud Gulf. 
Grows to about the height of 18 inches. 
R. nivalis, L.-Fl. in June. Sea to snow-line. Perennial ; on 

any soil, but most luxuriant on volcanic. E. and W. 
R. hyperboreus, Rottb.-F1. June and August. Alt. 200 feet. 

E., Disco, Dark Head, and Wilcox Point. w., Cumberland Gulf, 
Cape Searle, Scott's Bay, Cape Adair. Grows in small pools of 
water, the depth of which modifies jts appearance. 

R . . p & 7 m ~ s ,  Wahl.-Fl. June to August. Range same on 
both sides. Alt., Sea to 1000 feet. Any soil, and grows in small 
tufts of from 6 to 12 plants. E., Disco and Hassen Islands, Dark 

Danish Head, and Wilcox Point. W., Cumberland Gulf, 
Searle, Scott's Bay, bo. 

; kU@hUreUS, DC.-F1. June to Sept. Range as in last species. 
h y  SO& Flower often white, and the 

whole plant is often under the snow, except the flower 
petals very deciduous, and the seeds are often not shed till next 

8 2  

The m a n  of all the obgervations was 42O.38. 

It., sea to 200 feet. 
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spring. E., Dark Head and Danish Head. W., ICinguite, 
Cumberland Gulf, Cape Senrle, Scott's Bay, Cape Adair. 

papaveracece. 
Papaver nudicazile, L.-FI. J u n e  to Sept. Alt., Sea to 1,500 

feet. Any soil, but chiefly on glacier-drift of a clayey nature; 
and amongst animal refute, where Esquimaux huts have been. 
Flolver sometimes of an 11ky blue coloi~r, with yellow flowers 
often on the same plant. Tlie natives appear to make no use of 
this species. Common on both sides. 

Cruczyerce. 
Alt., Sea to 500 feet. 

Range limited to the following localities; on trap in loose soil, 
and associated with few other plants. E., Disco, Darlr Head. 
W., Cape Searle. 

Range, 64' to 74'. 
Alt., Sea to 1,500 feet. Mossy soil, amongst Sphagnn, C'eracece, 
&c. E., Disco and Hassen Islands, Dark Head, I30rse Head, 
Wilcox Point. W., Cumberland Gulf, Cape Searle, Scott's Bay, 
&C. 

Alt., 200 feet. E., Disco, 
Alt., 500 to snow-line. 

On t1.a~ soil, growing singly, with long filiform roots rwining deep 
into the soil j appearance much modified by elevation and exposure, 
E., Dark Head. 

In 
common with some other Drabas, it sciids up two sets of flowering 
stems, in the earlier and later parts of the season respectively; 
the siliculz of the latter generally retnining their seed during the 
winter. E., Drirlr I-Icnd, Upornavik, Horse Head, Wilcox Point. 
W., Cumberland Gulf, Capes Searlo and Adair. 

Alt., Sea to 1,000 feet. 
On any i*ocliy and granitoid soil. E., Dark Head, Danish Head, 
Wilcox Point. W., Kingnite, Cumberland Gulf, Caps Scarle and 
Adair. 
D. mu&xlZa, Wahl.-F1. June and July. Alt., Sea to 500 

feet. Soil granitoid. Perennial. E., Wilcox Point. w., Q p e  
Searle, Scott% Bay. 

D. stcllutu, Jacq.-Fl. June and July. Soil granitic. E., 
Wilcox Point. 

D. lapponica, DC.-FI. June, July. Alt., 1,000 feet. Soil 
granitoid. Very variahle. E., Wilcox Point, Dark ILead. W., 
Cape Seaile, Scott's Bay. 

Vesicaria uvctica, Rich.-June. Ah., 500 feet. Soil granitic. 
Roots sinking deep. 

Cocl~lcaria oflcinalis, L.-F1. June to Aug. Alt., Sea to 200 
feet. Grows very profusely. The rarietics fcizestrato, arctica, 
and mzglica arc not so common. E., Hassen Island, Dark Head, 
Upernavik, Horse Head, Duck Islands, Wilcox Point. W., 
Cumberland Gulf, Cape Searle, Scott's Bay. 

Arabis alpiria, L.-FI. June to Sept. 

Cardamine be22i+'fo7iay L.-FI. June to Aug. 

C. pratensis, L.-Fl. June 2nd July. 
Drabs glaciulis, Adams.-F1. June. 

W., Cape Searle. 
D. hivta, L.-Fl. June to Aug. Alt., Sea to 2,000 feet. 

D. rupestris, Br.-F1. June to Aug. 

E., Wilcox Point. 
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Caryophy llacee. 
Silene acaulis, L.-May to July. Alt., Sea to snow-line. 

Common on both E. and W. side. 
Lychnis apetala, L., and varieties.-F1. June and J d y .  Alt., 

Sea to 1,000 feet. Some specimens are but an 
inch in height, and covered with long hairs ; others nine inches, 
branching freely, and glabrous ; flowers pink or white, the former 
colour most frequent on trap soils, where also the whole plant 
had a reddish appearauce ; the latter on granitic soils, the plant 
being of a dark green. IV., Cape Searle, 
Midliattwack, aud Kiatoling.” 

Alt., Sea to 50 feet. 
On the coaat, but was also collected about three miles up a river, 
at the Winter Harbour, Kingnite, on an old sea beach, now raised 
about twenty feet above spring tides ; while it also grew on the 
present beach! just below, in plentj*. W., Kingnite, Cuniberland 
Gulf, Kiclrertine Island, Cape Searlo. 

Alt., 
500 feet (T). Soil granitic. In crevices of rocks. W., Winter 
Harbour, Kingnite, Cumberland Gulf. 

A. Bossii, Br.-July, Aug. Alt., 200 to 1,900 feet. Most 
frequent in trap soil, moistened by inelting snow. E., Hasscn 
Island, Dark Head. W., Kiclrertine Island, Cumberland Gulf, 
and Cape Searle. 

A. avctica, 8tev.-July, Aug. Alt., Sea to 1,000 feet. On any 
soil. E., Dark Head, Upernavik, Horse Head, Wilcox Point. 
w., Cumberland Gulf, Cape Senrle, Scott’s Bay, &c. 

Stella& Edwardsii, Br.-July, Bug. Sea to 500 feet. Soil 
granitic, w., Winter Harbour, Kingnite, Kiclrertine Island, 
.Niatolik, Cumberland Gulf. 

S. stricta, &.-June to Aug. Found in 
great profuvion about the ruins of Esquimaux fiettlements. E., 
Women’s Island, D i d  Island, and Wilcox Point. W., Cape 
&a&, Scott’s Bay, and along the coast. 

S. loiagipes, Goldie.-July, Aug. W., Niatolik, Cumberland 
Gulf. 

S. huniifusa, Rotth-July, Aug. Plentiful in sandy beaches. 
E., Dark Head, Women’s Island. w., Capes Adair, Searle, 
Kickertine Island, Cumberland Gulf. 
S. lceta, Rich.--July, Aug. W., R’iatolik, Cumberland Gulf, 

Cape Searlo. 
~ a s t i e c m  azpinum, L.-May to Aug. See to snow-line. 

Varieties not unfrequently occur. 
C. trigynum, Fries.-July. Alt,, 1,000 feet. E., Disco. 

Dryas octopetala, L. (integvifolia, Veld).-June, July. Alt., 
E., Disco, &c. W., Cape Searle, Cumberland Gulf, 

Any moist soil. 

E., Wilcox Point. 

E., Disco. L. alpina, L.-June alld July. 
HonReneja pcploides, Ehr.-July, Aug. 

Avena& verna, L., var. rubella, Br.-FI. June to Aug. 

Sea to 500 feet. 

Very comnion on both sides. 

Rosacee. 

1,000 feet. 
& C. 

. * “Niatoling ” is the nnme applied to the district round the shtion of 
Niatolik, 
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Potentilla tridentata, L.--July, Bug. 300 feet. In 
crevices of granite rocks. W., Xiatolik, Midliattwack Islaads, 
Cumberland Gulf. 
P. emarginata, Psh.-July, Aug. Alt., 500 feet. w., 

Kickertine Island, and Kingnite, Cumberland Gulf. 
P. nivea, L.-June to Aug. Sea to snow-line. The spechens 

sent to Professor Balfour did not appear to him to be the true 
nivea. E., Dark Head, 
Women’s Island, Horse Head, Wilcox Point. W., Kickertine, 
Midliattwack, Niatolik Islands, Cumberland Gulf, Cape Searle, 
Scott’s Bay, Cape Adair. 

P. Vahliana, L.-July, Aug. Coast to snow-line. A very 
variable plant, giving rise to many of the varieties of authors. 
Thus, P.  sericea seems a two-flowered form, while P. hirusta, 
Vahl., and P. Jamesoniana, Grev., are also varieties of it. E,, 
lhssen Island, Dark Head, Home Head, Wilcox Point. W., 
Cumberland Gulf, Cape Searle, Scott’s Bay. 

Onagracece. - 

Are they nearer var. pulchella of Br. 3 

Epilohium alpinum, L.-July. E., Disco. 
E. latgolium, L.-June to Bug. Any soil ; 

spreads much, but in some places seldom flowers. I n  warm valleys, 
in a soutberu. .exposure, it grows luxuriantly ; in such. p h ~ f ? ~ ,  1 
#ave sevmhl times found the exposed thermometer to indicate 80° 
to goo. The highest temperature I ever observed in  these region& 
WM 106’ Fahr. E., Hassen Island, Dark Head, Women’s Island, 
Wilcox Point. W., Cumberland Gulf, Cape Searle, Scott’s Bay, 
&C. 

E. angustifolium, L.---Bug., Sept. Alt., 1,000 feet. Only 
found in the locality indicated, where i t  occupied a large spm of 
ground amongst Salix arctica. W., North side of Winter Hm-2 
bour, Kingnite, Cumberland Gulf. 

Alt., 1,000 feet. 

Haloragracece. 
Hkpuris vulgaris, L.-F1. Aug. Range limited. Alt,, 100 

W., Kicker- feet. In small pools, t o  a temperature of 56’ Falir. 
tine Islands, Cumberland Gulf. 

Saxi fragacece. 
Sax@aga oppositzfolia, L.-F1. Map to July. Alt., 1.60~ feet, w., E,, Disco, Hassen Islands, Dark Head, Wilcox Point. 

berland Gulf, Cape Searle, Scott’s Bay, &c. 
ti’. tricuspidata, Rete.-FI. June to Sept. Alt., Snow-line. 

Any so$, and may reach a foot in height. E., Disco, Hassen 
Islands, Dark Head, Women’s Islands, Horse Head, Wilcox 
Point. 

S. Aizoon, Jacq.-Aug., Bept. Alt., 300 feet. In clefts of 
granitic rocks. W., Kingnite, Middliattwack Islands, and Niato- 
ling in Cumberland Gulf. 
8. nivalis, L.-F1. July, A u ~ .  Best 

i n - h p - s o i l ,  mossy. E., Dark Head and Wilcox Point. W., 
Cumberland Gulf, Scott’s Bay, Cape Searle. 
S. cernua, L.-Aug. By the sides of 

W,, Cumberland Gulf, Capes Searle and Adair. 

Alt., Coast to 1,000 feet. 

Coast to 200 feet. 
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rivulets, amongst mosses, &c. W ,  Kickertine Islands, Kingnite, 
Cumberland Gulf, Scott’s Bay. 

but varies in height from 1 to 6 inches, and often flowers twice a 
year. E., Hassen Island, Dark Head, Women’s Island, Wilcox 
point. W., Cumberland Gulf, Cape Scarle, Scott’s &y, Cape 
Adair. 

S. rivularis, L.--July, Sept. Coast to 2,000 feet. A 

S. ccespitosa, L . T u n e  to 
The following varieties occ 
1. Leaves variable, the cauline ones entire. 
2. Leaves tripartite and cuneate. 
3. Leaves of both forms, and iu 2 or 3 flower 

stem. 
Common on both sides. 
S. Uirczlhs, L.-Aug. at., 100 feet; on clay 

singly. W.3 Scott’s Bay. 
S. stellaris, L.-Aug. Ut., 200 feet. On granite, and 

viviparous. 
8. foliolosa, Br.- July. E., Disco. 
8 hieraci$d’ia. W. & K.--Aug. 

granitoid soils. 
Chrysosplenium alternifolium, L.-Aug., on the beach 

mosses. 

.Coast to snow-line. 

W., Kickertine Tsland, Cumberland Gulf. 

Alt., 100 feet j on moist 
W., Banks of a river south of Scott’s Bay. 

W., Middliattwack Islands, Cumberland Gulf. 

Composite. 
m, L.-June to Aug. .Alt., 1,000 $eet. 

E., Dark Head, Women’s Islands, 
, ’Cumberland Gulf, Cape Searle, Scott’s Bay, 

to Aug. Alt., 1,000 feet. Ero- 
P this bo al2,ina. W., Kingnite, 

Arnica montana, L. (angustvolia, Vahl).-June to Bug. Alt., 
Varies muoh ; height, 1 inoh to 1 foot; is smuer in 

iable. 

i d  

Kiokertine, Middliattwack Islands, Cumberland Gulf, 

500 feet. 

Point. W., Cumberland Gulf, Cape Searle. 

crevices of rocks. 

much in size. -f argest specimens, 18 inches. E., 
Dark Head, Wilcox Poilit, W., Cumberland Gul 
and Adair, Scott’s Bay. 

Taraxacum palustre, DC.-July, Aug. Sea to 
Disco, Dark Head, Wilcox Point. 
Searle: 

trap than in granitic soils. E., Dark Had, B ora6 Head, 

Artemisia borealis, Pallas.-June to July. 

Erigeron una’ orus, L.-July to Aug. A h  700 feet. Varies 

Alt.3 500 
W., Kingnite, Cumbeyland Gulf. 

w., Cumberland Gulf, Cape 

Campanulacee. 
Canpanula l’inifolia, Rarnk.-Aug., Sept. Alt., 500 feet on 

granitic soils. W., Cumberland Gul-f, Cape Searle, Scott’s Bay. 
C. zcna@ora, L.-Juns to Aug. Alt., 600 feet: There seem 

to be two varieties of the plant. E., Disco, Hassen, Dark Head, 
Wiloox Boint. W., Cumberland Gulf, Capes Scarle and Ad&, 
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Vacciniacee. 
Vaccinium uliginoswn, L.-Fl., May, June. Sea to snow-line ; 

often covers large spaces, singly or associated with Cladonia 
rangifel.ina. The large and juicy fruit was abundant wherever I 
saw the plant. Common on both sides. 

V. ?%tis-ldrea, L.--A!lay, June. Alt., 500 feet, E., Wdc0.u 
Point. 

Ericacete. 
C'assiopn'a telvclgoita, Don.-July, Aag. Alt., Snow-line. 

,Occurs everywhere, like the Calluna of Scotland, and made a fire 
for us at  night when travelling, besides an excellent couch under 
the shelter of a boulder-no unnecessary luxuries in my longer 
journeys inland to the West of Cumberland Gulf, &c. Common 
on both sides. 

C. hypnoides, Don.-June, July. Ah., 50 feet. I n  sandy flats 
an the coast, in dense masses. W., Kingnite, Kickertine Islands, 
Niatoling, and Cape Searle, Scott's Bay. 

Azalea procum6ens, L.-June, July. Alt., 600 feet. E., 
Wilcox Point. 

Ledum palustre, L.-Aug. hIossy soil. 13as.a powerful odour, 
and is hence used by the natives in packing and preparing their 
Seal skins ; also used as tea. E., Dark Head, Women's Islands, 
Horae Head, Wilcox Point. W., Cumberland Gulf, Capes Searle 
and Adair, Scott's Bay. 

Andromeda polijolia, L.-July. Mossy soil. E., Disco, 
Wilcox Point. 

Menziesia (PAylZodocej crewlea, L.-July, Aug. Alt., 300 
feet. E., Dark IJead, 
Horse Head, Wilcox Point. W., Cumberlaud Gulf, Cape Searle. 

Alt., 1,000 feet. 
Often covers large spaces, flowering in great profusion ; more 
frequeut on the E. side. E., Disco, Hassen and Women's Ialands, 
Dark Hcad, Horse I-Tend, Wilcox Point. W., Cumberland Gulf, 
Cape Searle, Scott's Bay. 

Pyrola rotundifolia, L. (chlorantha, Sw.).-Aug. Very common 
on any soil ; specimens occur with only one flower. Common on 
both sides. 

Diapensia Lapponica, L.-J11ly, Aug. Sea to 500 feet. The 
withered leaves of former years remain 011 the stem, closely packed 
below the living ones. Often grows on exposed plains, and on 
d r y  soil. 

I n  granitic and mossy soils, with Ledum. 

Riiododendroia Lapponicicm, L.-June, July, 

Common on both sides. 

Bwaggi?aacece. 
Mertensia madima,  Don.-July, Aug. 

Scrophulrl.riacec. 

Beach, amongst sand. 
W., Cape Searle. 

Pedicularis arctica, Br.-July, ALI~.  Sea to 500 feet. E., 

P. Kanei, Durand.-July, Aug. Sea to 1,000 feet. Trap soil. 
Dark Head, Wilcox Point. W., Cape Searle. 

gen Island, Dark Head, Horse Head. W., cap0 Searle. 
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Y. hirsuta, L.-June, July. Alt., 800 feet. The most cornmion 
of thegenus. E., Disco and Hassen, Women's Islands, Dark Head, 
Wilcox Point. 
P. Langsdm$i, Fischer.-June, July. Alt., 500 feet. E., 

Dark Head, Wilcox Point. W., Icingriite, Cape Searle, Scott's 
Bay. 

P. Nelsoni, Br.-June, July. Alt., 300 feet. W., Kickertine 
Islands, Middliattwack, Cumberland Gulf. 

P.  Lapponica, L.-June, July. 
Euphrasia qficinalis, L.-July, Aug. Sea to 50 feet. The 

W., Cumberland Gulf, Cape Searle, Scott's Bay. 

E., Disco. 

W., Kingnite, Cumberland Gulf. 

Plumbaginacem. 

plants were very small. 

Arrnejvia vulgaris, Willd.-July, Aug. Sen to 500 feet. Only 
seen at  Cape Searle, on trap soil. W., Cape Searle. 

Polygonacea?. 
polygoizuni vivipurum, L.-June to Aug. Coast to 500 feet. 

Cummon on both sides. 
Oxyriu renijhnis, Hook.--June t3 Bug. Sea to snow. Very 

common, but +not used by the natives as a cure for scurvy, for 
mhich they use the stomach of a recently killed Deer. Common 
on both sides. 

Krenigia Islandicu, L.--July, Ang. 50 to 500 feet. On the 
ground moistened with water from melted snow, and in moist 
crevices of rocks. W., Cape Searle, Middliattwack Island, and 
Kingnite, Cumberland Gulf. Annual. 

Empetracem. 
. zmpeti.um nigvum, L.-May, June. Reaches snow-line. Very 

common in some places, and with filze fruit, which often survives 
the winter. I n  autumn its berries, with those of Traccinium 
uliginosum, &TO collected and eaten by the Natives. These are 
also eaten by CO?.VUS corax, Val*. Americnnus, and Plectrqhahes 
nivalis and P. lapponica ; while the Grouse are fond of the young 
twigs. common on both sides. 

Bctulacem. 
Betula nana, L.-June. Not seen north of Disco, nor on the 

west side. E., Disco. 
Salicacece. 

A'aZix avctica, Br.-May, June. Alt., 1,500 feet. The tallest 
plant seen was 4 feet in height ; it oftell grows to a considerable 
size, spreading over the southern face of sonic boulder. Common 
on both sides. 

S. reticulata, L.-Mny, June. Alt., 500 feet. E., Dark Head, 
Wilcox Point. W., Scott's Bay. 
8. herbacea, L.-May, June. Coast to snow-line. Covers 

extensive tracts, and that too where most other plants cease to 
ap,pcar, except J m c i  and L~lzuln. The Grouse feed on the laves  in 
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spdng. 
downy seeds wafted in clouds over land and sea. 
sides. 

Cumberland Gulf. 

nite and Scott’s Bay. 

Professor Balfour. 
Cumberland Gulf. Frequent, 

In &y fine weather in September, I have often seen its 
Common on both 

8. vestita, Pursh.-May, June. Alt., 200 feet. W., N 

S. desevtorum, Rich.-May, June. Alt., 100 feet. W. 

8. arbutifolia, Sm.-May, June. Ah., 200 feet. Detected by 
w., Kickertine and Middliattwack Islands, 

Melanthacece. 
Tojeldia palustris, L.-June. Alt., 500 feet. Moesy soil. E., 

W., Kingnite, Cumberland Gulf, Cape Searle, Wilvox Point. 
Scott’s Bay. 

Juncacece. 
Luzula spicata, Dew. -June, July. Alt., 100 feet. W., 

Niatolik, Kickertine Islands, Kingnite, all in Cumberland Gulf. 
L. spadicea, DC.-June, July. Alt., 100 feet. In marshes 

amosgst Sphagna. W., Kickertine, Kingnite. - Lt arcuatu, Hook.-July, Aug. Coast to snow-line. The seeds 
i f  this and other Luzulce often survive the winter, being suddenly 
covered with snow, and thus afford a supply of food in apring to 
mWyr-Bir&+in their northward migration, while they are equally 
serviceable in autumn on their return. 

L. iyperborea, Br.-July, Aug. Reaches snow-line. The 
leaves and stems of succeeding seasons often remain on the same 
plant, and from their size, &c. in a measure indicate the character 
of each season. Common on both sides. 

A, campestris, Br., v. congests.-July, Bug. Alt., 200 feet. 
If,, Cumberland Gulf, in variou8 places. 

h ~ u s  biglumis, L.-June, July. Coast to snow-line. Com- 
mon on both sides. 

J. castaneus, Sm.-June, July. Alt., 150 feet. Grows 
watg  has stood in the early part of tbe year. W., Cumberland 
Gulf, in various places. 
J. arcticus, Wi1ld.-Aug. Alt., 100 to 150 feet. Mossy soil 

W ,  Middliattwack Islands, Cumberland Gulf, Scott’s Bay. 

Frequent on both sides. 

Cypaacece. 
Eriopiwrum capitatum, Host.-June, July. W., Cumberland 

B, angustifoliuna, Roth.-June, July. Coast to 300 feet. Com- 

ez rigida, Good.-June, July. Coast to snow-line. E,, 

C. nardina, Fries.-July, Aug. I n  dry, stony places, like a 
W., Cumberland Gulf, var. loc., Cape Searle. 

C, +*sandra, BY.- July, Aug. W., Kingnite, Cumberland Gulf. 
saxatilis, L r J u l y ,  Aug. Alt., 500 feet. Grows in marshes. 

Gulf, Cape Searle, Scott’s Bay, Cape Adair. 

Wilcox Point. W., Cape Searle and Scott’s Bay. 

dead tuft of grass. 

x;I$iqt. W., ScotfB Bay. 
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. C. vulgaris, L.-June, July. 
berland Gulf. 

beach, in lnrge circular tufts. 
On the sandy 

shore ; this plant is so stunted as to seem very different from 
specimens at higher elevations and more favourable situations. 
E., Dark Head, Wilcox Point, W., Cumberland Gulf, Cape 
Searle, Scott's Bay. 

C. fuliginosa, Hoppe.-July, Aug. Comt to 500 feet. On ex- 
posed plains. E., Wilcox Point. W., Cumberland Gulf. c. compacta, Br.-June, July. 
mon, and grows amongst mosses in marshes. 
2 feet hi h seen. 
land Gulf Cape Searle, Scott% Bay. 

Coast to 300 feet. W., Cum- 

C. glareosa, Wah1.-June, July. At  the sea-level on th 

C. stuns, Drej.-June, July. Sea to 1,500 feet. 
W., Cumberland Gulf, 'var. loo. 

Coast to 200 feet. 
S 

E., Dark Head, Wilcox Point. 

C. aquatilis, Wah1.-July, Aug. I n  bogs. E., Disco. 
C. leporina, L.-June, July. Alt., 200 feet. I n  m 

mosses. W., Kickertine Islands, Cumberland Gul c. capillaris, L.-July, Aug. Alt., 1,000 fee 
cliffe. 

C. seTpoides, Mich.-June, July. On granite cliffs. E., 
Women's Islands, Wilcox Point. W., CumberlRnd Gulf, 
Searle, Scott's Bay. 

C. Yahlii, Schkh,-June, July. Coast, 500 feet. In  moss 
and about the ed es of bogs. 

marshes. W., Cumberland Gulf, various localities. 

W., Cumberland Gulf, var. loc. 

W., Cumberland Gulf, Val'. loo;,. 
C. rar$ora, 8 mith.-June, July. Coast to 500 feet. I n  

Gvaminecz. 
&opecurus abinus, Sm.-June to Aug. Most plenti U t  

om Esquimaux settlements ; greatest height, 2 feet. Common on 
both sides. 

Calamagrostis canadensis, Nut t.-Aug. W., Cape Searle. 
Agrostis vulgaris, L.-Aug. Alt., 200 feet. 0 

moist cliffs. W., Cumberland Gulf. 
A. mpestris, Wil1d.- June, July. Alt., 50 feet. 

soil. W., Middliattwack Islands, Cumberland Gul 
Hierochloe abina ,  Br.--.July, Aug. Reaches the snow-line. 

A very common Arctic grass ; greatest height, 2 feet. Common 
on both sides. ," 

,H. paucijZora, Br.-June, July. Sea to 100 feet. On sandy 
em, &c,, and on the coast, W., Cumberland.Gulf, Tar. 

Poa alpina, L.-Au Ah., 1,000 feet. W., Cumberland Gulf, 
vw. loc., Cape soarle, Rcott3fi Bay. 
P. arctica, L.-July, Bug. Comt to snow-line. Perhaps the 

commonest Arctic grass, and would often form fine paslure. Com- 
mon on both sides. 
-7. cenisia, All.-July. Ah., 600 feet. W., Kickertine and 
Middliattwack IslandR, Cumberland Gulf. 
P, BaEfourii, Pam-July. Alt., 600 feet. On cliffs of granite. 

W., Kingnite, Cumberland Gulf, Cape Searle. 
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P. angustata, Br.-July. Ah., 50 feet. Confined to the const, 

Feestuca ovina.-June, July. W., Kingnite, Cumberland Gulf. 
F. brevifolia, Br.-July. Coast to 1,500 feet. Very common 

F. RicJLardsoni, Huds.-July. Coast to 500 feet. On granitic 

Elymus arenarius, L.-July, Aug. 
E. rnollis, Br.-Aug., Sept. Sea-level, on sandy soil. W., 

Sorth side of Winter Harbour, Kingnite. 
Cobodium latifolium, Br.-July, Aug. Coast to 500 feet. I n  

mwshes and in sandy soil. 
Phippsia algida, Br.-June, July. Coast to 100 feet. In 

marshes. A very common grass. Common on both sides. 
1 risetunz subspicatunz, Beauv.-eTuly, Aug. Coast to snow- 

line ; very common, growing sometimes 24 feet high. Coininou 
on both sides. 

Dupontia Fischeri, Br.-July. Sea to 50 feet ; soil, sandy. 
W., Cumberland Gulf, var. loc. 

Pleuropogon- Salinei, Br.-July, +g: Coast to 200 feet. 
Grows in pools of water, on any kind of soil. I t  is, perhaps, the 
finest of Arctic %grasses ; its leaves float on the surface, the culm 
rising from I) inches to 1 foot above the wnter, bearing its beauti- 
ful purple florets. W., Cumberland Gulf, Cape Renrle, ~ Scotl’s 
Bay, Cape Adair. 

on sandy soil. W. Cumberland Gulf, var. loe. 

on any soil. 

soils. 

Common on both sides. 

W., Middliattwack Islands, in Cumber;land Gulf. 
E., Disco. 

Common on both sides. 

,. 

, 

Filices. 

Woodsia Ilvemis, Br.-July, Aug. Range limited. Alt., 100 
to 500 feet, on granitic rocks. I have not found tliis nor any other 
of the Ferns descend below 100 feet. W., Nintolik, Kingnite, 
Cumberland Gulf, Cape Searle. 

W. h y q b w c a ,  Br.-July, A~ig. E., Dark I-Icacl, Women’s 
Islands, ilcox Point. W., Xiatolik, Kingnite (very abundant), 
Cape Searle, Scott’s Bay, &e.* 

W. glabella, Br.-July, Aug. Ibnge more limited than the 
last, not abundant .in some localities. E., Horse Hend, Wilcox 
Point. w., Cumberland Gulf, Cape Senrle, Scott’s Bay. 

Cystopteria fragilis, Bernh.-July, Au A. Fern of great 

other species. The most charaCteristic specimenn of the Tar. 
dentala were found growing among the dead roots of Salix arcfica, 
on the N. side of Winter Harbour, IGngnite, in Cumberland Gulf. 
E., Disco, Women’s Islands, Wileox Point. w., Kickertine Is- 
lands, Kingnite, Cumberland Gulf, Scott’s Bay. 
C. alpina, Dew. (?)-I have generally brought home with me 

in a living state the roots of such plants as seemed most eligible 
for cultivatim ; and with a little care and experience in packing, 

beauty and of rapid growth; ’nscends 10 8 feet higher than the 

* None of the roots brought home have developed into w. hyperlorea. 
T h y  have all turned out to be either W. Ilvenais or W. glabella, though the 
fronds brought home corresponded with W. hyperborecr. 
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this practice affords very satisfactory results, as iu the Iian& of 
Mr. John Roy, sen., nurseryman, and the Rev. Mr. Beverly.+ 

Equisctacece. 
Alt., C oast to 500 

feet. E., Disco, Dark I-Ied, Wilcox Point. W., Cumberland 
Gulf, Scott’s .Bay. 

Alt., 100 feet. 
Soil, granitic. 

Equisetum arwense, L.-Only seen barreu. 

3. wai*iegutum, Sch1eich.-Only seen barren. 
W., Inland from Cape Searle. 

Lycopodiacea 
Lgcopodium annotinurn, L.-Aug. Only seen once, and at an 

W., North side of Winter Harbour, Kingnite, 

L. aZpilzum, L.-Coast to snow-line ; seen in all parts of these 

elevation of 200 ft. 
in Cumberland Gulf. 

regions visited by me. Common on both sides. 

xXXII.-Ma JOHN SADLER’S LIST of ARCTIC CRYPTOGAMIC- 
and other PLANTS, collected by ROBERT BROWN, EsQ., 
during the  Summer of 18G1, on the ISLANDS of 
GREENLAND, in BAFFIN’S BAY and DAVIS’ STRAIT, and 
presented to  tile HERBARIUM of the BOTANICAL Su- 

[Reprinted, by Permission, from tho Trans. Bot. SOC. Edin- 
burgh, vol. vii., 1862, pp. 374-5.1 

CIETY. 

No. 1. Collected on the Big Duck Island and Duck Islands, 
Baffin’s Bay, June  8-11, 1861. 

Lecniiom tartaren. 
Cladonia uncialis. L. veiitosa. 
C. papillaria. Gyrophora hirsutn. 
Cetraria Islnndicn. Cornicularia ochrolcuca. 
C. nivalis. C. bicolor. 
l’armelin parictina mi.. Pogonatum alpinurn. 
P. saxatilis. Bry um csespiticium. 
p, omphalodes. Hypnum aduncum. 
P. cunspcrsa. 
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No. 2. Collected on Browne Island, one of the Women’s IslanaE;, 
Baffin’s Bay, off North Greenland, lat. 74’ 7’, long. - ; primary 
rocks and boggy wet soil almost wholly composing the islands. 
June 5 ,  1861. 

and Cladonia. Hypnum uncinatum, rar. 
Several species o f  Stereocaulon Pogonatum alpinum. 

Dicranum Richardsoni 3 H. sp. 
Aulacomnion turgidurn. Urceolaria scruposa. 
No. 3. From Hare Island, west coast of Greenland ; lat. 70” 43 

N. ; long. 55’ 42’ W. ; greenstone, gneiss, and other rocks jutting 
out above the snow. 27th May 1861. 

Bryum nutans. Gyrophora proboscidea. 
Cornicularia bicolor. G. proboscidea, var. 
C. pubescens. Cetraria nivalis. 
Lecidea rupestris. Lecidea geographica. 
L, petriea. L. geo., var. apiculrt. 
Gyrophora arctica. Parmelia caperata. 
G. hyperborea. P. olivacea. 
No. 4. The following were the only Flowering Plants seen and 

brought home intermixed with the Mosses. 
Sdix Lapponum. On a11 the Papaver nudicaule. On all the 

islands. islands. 
Stellaria humifusa. Duck Is- Silene acaulis. Duck Islands. 

land. Empetrum nigrum. Duck Id. 
Saxifr‘qp rivularis. Duck Is- Poa alpina. Browne Island. 

lands. P. danica. Browne Island. 

Dr. Brown discovered in addition to several Mosses and Lichens 
rare to the Arctic Flora, Laminaria Eongicruris of De la Pylaie’s 
“Flora of Newfoundland ” occurring plentifully within the Arctic 
Circle ; and Melobesia calcarea, hitherto only recorded from 
Spitzbergen, for  the firet time in Davis’ Strait (Hasen Island, 
four fathoms). , 

XXX111.- PLANTS from SMITH’S SOUND. (prom the 
‘6 Enumeration of the Arctic Plants collected by 
(6 Dr. I. I. HAYES in his Exploration of Smith’s Sound, 
66 between parallels 78th and 8211d, during the months 

of July, August, and beginning of September 1861. 
1‘ By E. DURAND, THOS. P. JAMES, and SAML. ASH- 
(( MEAD.” Proceed. Acad. Nat. Sciences of Philadel- 
phia, March 1863 ; vol. for 1863-1864). 

~.-PHE.NOGAMOUS PLANTS (52 j the localities mentioned ape 
(&le Point, Netlik, Port Foulke, Cape Isabella, and Tes- 
suissak). By E. DURAND. 

see above, page 226.-E~r~oa.]  
Se are included in Dr. Ho 
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II.-CRYPTOGAMOUS PLANTS. 
1. Lycopodiacece. 

Lycopodium annotinum, L. Tessuissak. 
2. Musci (36). 

Andrzea petrophila, Ehrh. ? 
Rarbula ruralis, Hedw. 
Orthotricum affine, Schr. 
Grimmia spiralis, Hook. & 

Racomitrium lanuginosum, 

Polytrichum juniperinum, 

Aulacomium turgidum, Schw. 
Bryum Duvallii, Voit. 
B. purpurascens. 
€3. arcticum, Brid. & Sch. 
B. rutilans, Br. C% Sch. 
3. cyclophyllum, Br. & Sch. 
B. crudum, Sch. 
B. nutans, Schr. 
B. palustre, L. 
B. meum, Blytt. 
Mnium affine, var. 

3. Lichenes (16). 
Alectoria bicolor (Ehrh.), Ny- 

Tayl. 

Brid. 

. Hedw. 

lander. 
A. sulcata 'I' (Lev.), Nyl. 
A. ochroleuca (Ehrh.), Nyl. 
Lecanora veniosa. Ach. 
Neuropogon Taylori, Hook., 

Nvl. 
Plit;ima cucullata, HOE 
P. nivalis, Ach. 

Fucus vesiculosus, L. 
4. AJye (16). 

Rhodymenia interrupta, Grev. 

By T. P. JAMES. 
Mnium rugicum, BIand. 
M. rostratum, Schw. 
Meersia Alhrotinii. 
Bartramia (,E. calcareae). 
Conostomum boreale, Swartz. 
Splachnum Wormskioldii, Brid. 
S. vasculosum, L. 
Hypnum uncinatum, Hedw, 
H., aduncum, L. 
H. oligorhizon, Br. & Sch. 
H., n. sp. ? 
Cladonia pyxidata (L.), Fries. 
C. furcata, var. racemosa, Hoff. 
C. ignota ? 
Lecidea geographica ? Hoff. 
Umbilicaria hyperborea 1 HOE. 
U. ignota ? 
Verrucaria popularis, Floerk. 
V. maura, var. striatula, HoK 

By T. P. JAMES. 
Plocadium elegans (Ach.), Nyl. 
Parmelia saxatilia (L.), Ach. 
P. Borreri, Turner. 
P. Stygia (L 
P. conspersa (Ehrh.), Ach. 
Dactylina arctica (Rich), Nyl, 
Stereocaulon denudatum, 

S. condensatum, Hoff. 

3, Ach. 

Floer k. 

By S. ASEMEAD. 
Enteromorpha compressa, Grev. 
Solieria chordalis, Ag. 
Cladophora arcta, Dill. 
Bryopsis plumosa, Ag. 
Desmarestia acuIeata, J ~ I .  
Chzetomorpha littora, Haw. 
Ectocarpus ? 
Sp. ignota ? 

8 were determined; living roots brought home 
the spring at Philadelphia; and the seeds col- 
in the soil brought home, failed to germinate, 

though the Arctic soil waa appmmtly very rich, and though 
every care was taken. 



256 Re BROWN, FLORULA DISCOAXA. 

XXXIV.-FLOILULA DISCOANA : CONTRIBUTIONS to the 
PHY‘ro-GEoaRAPaY of GREENLAND, within the Paralleb 
of 68’ and 70’ North Latitude. By I)R. ROBERT 
BROWN, F.L.S., F.R.G.S., &c. 

[Reprinted, by Bermission, from the “Transactions of the Botanical 
Society of Edinburgh,” vel. is.. part 2, 1868, pp. 430465.1 
Read July 9, 1868. Slightly abridged; and revised by the 
Author, March 1875.* 

I. Review of GI-ecnland Botaiiical Literuturc.--’l‘he flora of 
Greenlaud has been at  sarious times partially examined by 
different botanists. The early missionaries, Egede, Fabricius, 
Saabye, and others, made collections of the plants of the districts 
over which their ministerial functions extended, and some of these 
are yet in the Herbarium at the Botanic Garden in Copenhagen. 
I n  1826 the Chevalier Charles Louis Giesecke (better known as 
Sir Charles Giesecke), Professor of Mineralogy to the Royal 
Dublin Society, who had passed several years in Greenland as a 
mineral collector, published a list of the plants of that c0untry.t 
His list comprehends a large number of species, but he is mani- 
festly wrong i n  regard to many of them. Some, which may 
possibly be members of the Greenland flora, have never been 
found since his day. The various explorers in aearch of Franklin, 
and the fiurgeons of Whalers, have at different tinies added to our 
knowlcdge of‘ the distribution of the plants, by collecting on 
various portions of the coast.$ But by fiir the most important 
collections which ever came from Greenland were those of Vahl, 
who botanised with the utmost assiduity over the whole extent of 
Danish Greenland, and has published various papers on the plants. 
The most valuable literary contribution, however, to the history 
of the Greenland flora, is the list in the Appendix to Rink’s 
‘‘ Gronlancl geographisk og statistisk,” by my friond Professor 

* Reprinted materially as in the original publication, without augmentation 
from the later researches of Berggren, Th. Fries, and others, this paper will 
serve as a specimen of a Botanist’s summer-work in Greenland. t Article ‘1 Greenland,” Brewster’s Edinburgh Encyclopa?&. 

Lyall’s collections, by Hooker, in Journ. Linn. SOC. Bot. vel. j. PP. 114- 
124; Notes on Arctic Plants, Dickie, Journ. Linn. SOC. Bot. ~01. 
(1859) pp. 109-1 12 (plants collected by Clarke, Clark, Maitland, Philips, 
Craig, and Sutherland) ; Uickie (Sutherlapd’s Plants) in Appendix to Ingle- 
Md’s “ Sunimer Search for Sir John Franklin,” (1853) ; nickie on Philpotc’s 
Plants from Lancaster Sound, Linn. SOC. Journ. Bot. vol. xi. p. 92; Sir W. J. 
Hooker and Dickie in Appeudix to  Sutherland’s Narrative, of Penny’s Ex- 
pedition ; Account of the Botany of M‘Clintock’s Expedition (Walker’s 
Plants), Hooker and others, Journ. Linn. SOC. Bot. vol. v. p. 85: Taylor 
on Davis’ Strait Plants, Trans. Bot. Soc.vo1. vii. p. 333, or Edin. Phil. Journ. 
1862; Sadler’sNotice of Cryptogamia collected .by lt. Brown on islands of 
Baffin’s Bay, Trans. not. SOC. vol. vii. p. 374 ; Sutherland on Cyetoptaris 
alpina, Trans. Bot. SOC. vol. vii. p. 393 j and generally Hooker, Linn. Soc. 

1861. 



R. BROWN, FLORTJLA DISCOANA. 257 

Johann Martin Lmge of Copenhagen, forming a sumniary of the 
labours of all former Danish botanists, and a determination of the 
collections of Egede, Vahl, Rink, Holboll, and others contained in 
tho Herbarium of the 1Jniversity of Copenhagen.” Drs. Kanet 
and Hayes$ have*added to our knowledge of the plants of the 
extreme northern shores of Greenland. Professor Lange’s list, 
dealing only with the Uanish possessions in that country, does 
not touch upon thcsc. It is to be hoped, howcver, that he will 
yet nndertake an extendcd flora of Greenland, a task for which he 
is so well qualified, both from his knowledge of the subject and 
the opportunity which he possesses of co’Ilsulting Hcrbaria. 

11. The present Collections.-During the summcr of 186’7, from 
June  until September, I passed the season in Danish Greenland, 
coIlecting specimens in all departments of natural history, and 
pursuing scientific investigations. The summcr WRS very favour- 
able for botanical research. Accordingly, though my time was 
very limited, and greatly occupied with “otlier pursuits, I made n 
large collection of the plants, of all orders, found in the country 
between Egcdesminde and ICudlesmt. AS the country was chiefly 
in tho viciuity of Disco Bay, I ham dcnoininatcd the nccount 
of these collcctions the FLoda Discoaim. Thesc plniits wo 
here enumerated by thc assistance of various botanical friends, 
whose reputation is a sufficient guarantee for the accuracy of tho 
lists under their names: Though containing fcm plants really 
ncw to science, the list is intcresting as bcing tho most completo 
one of the plants of that Rection of country, and as adding to our 
knowledge of the phyto-geography of the coast,-the ,earlier 
collections being to a great extcnt useless for that purpose, as tho 
labels merely afforded the information that they mere collected in 
“Greenland.” . . . . - 
111. Climate.-During the wintcr the country is covered with 

anow, and the plants protected undcr its warm covering. Dark- 
ness then covers the whole face of the country for about four 
mouths. About May nnrl the beginning of June, according to the 
stato of the season, the earth again begins to appear. By July 
the snow has generally cleared off all tho lower grounds, and only 
lies in hollows, on the hills, or in places shaded from the sun. 

* Oversigt over Gr8nlands Planter af Joh. Lange (Bibliothekar 06 Assistent 
ved den botaniske I-Iavc) Tillmg Nr. 6 til Rink in lib. Cit. ; Vahl om Stellaria 
Groenlandica og Dryas integrifolia (Nat. Selsk. Shiv .  4 Band. 2 H. Ss. 169- 
172) ; see also Rink, ‘‘ Om den gcographiske Beskaffeiihed af de danske 
“ Handels - diatrikter i Nordgriinland, &c.” (Dot l<ongl. danske Vidensk. 
Selskab. Sk. 5 Rrekke, 3 Bind, 1858, p. 71). Drejer’s Revisio critica Curicum 
boredium (KrGyer’s Tidsskr. iii. p. 423). IIornemann in Graah’s Journey 
to Enst Coast of Greenland (Transl.) Appendix ; Greville on Jameson’s 
West-Greenland Plants, Mom. Wern. Soc. vol. iii. p. 426 ; Hooker on Sabinc’s 
Plants, Trans. r h n .  SOC. vol. xiv., andon Scoresby Plants in App. to Scoreby’s 
“ Grcenland ” ; &‘bra Danica ; Retzius’ Plorm Scandinavim Prodromus, &a. 

t Durand, in Appendix to ICane’a “Arctic Explorations,” vol. ii. Above, 
p. 241. 

$. Hayes’ Opcn Polar Sea ; and Durand in Proc. Phil. Acad. Nut. Scicllccs, 
Mnrcli 1863 ; iind pnrtiully in “Uns nordlichsto Land der Erde,” petcr- 
niniin’8 Geograpliischc Mittheil. (1867), p. 176 et seq. Aboue, p, 254. 

It 3G 122. 
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From this period until the middle of September, very little snow 
ever falls, and the climate is mild, and even warm and sunny, as 
during the summer of 1867. A little rain also falls during most 
seasons. Vegetation springs up apace, and during the long 
summer day, of four months, soon comes to maturity. By the 
beginning of August the flowers are on the wane, and by the end 
of that month have wholly disappeared. The weather in Septem- 
ber is uncertain, showers of snow falling, and the nights being 
dark and cold. By October “bay ice ” begins to form in quiet 
harbours or inlets, and the ground gets its winter mantIe of snow. 
The soil freezes hard to the depth of several feet (where i t  is SO 
thick), and all nature slumbers. Meteorologicd observations have 
been taken at various royal t8rading posts throughout Greenland.” 
At Jakobshavn, one of these settlemcnts, Dr. Rudolph, now 
Governor of Upernavik, kept for upwards of three years a care- 
ful register of the thermometer. Jakobshavn was our head- 
quarters, and the locality for the chief portion of the species herc 
enumerated, and it may be taken as typical of the climate of 
Disco Bay. I therefore present the means of temperature there, 
as a mean of the climate over the region embraced in the title of 
this paper. 

THERMOMETRICAL MEANS OF THE CLIMATE OF JAKOBSHAYN. 
Lat. 69O 13’ 26/‘ N. 

January, - 2.4 Fnhr. July, 45.4 Fahr. 
February, 0’3 August, 42.4 
March, 8’2 September, 34% 
April, + 18‘8 October, 25.1 

32.5 November, 12.5 
41.5 December -“ 7.5 June 

May, 

Winter (Mean Temp.) - 3.4 khmmer, f 43.1 
spring, 1, 19.9 Autumn, 24.1 

IV. Character os the Country in which the Plants were 
collected.-The country in which the specimens were collected 
consists chiefly of bare rounded gneissose hills, planed by old 
ice-action, and covered with boulders and traveIled blocks of 
stone. I n  the hollows, where the melting of the snow collects, 
axe peaty bogs, and in other places dry heath-looking tracts, 
covered with Empetvum - aigmm, Cassiopeia (Andromeda) tetra- 
gona, Betula nana, and such like plants. The eastern side of 
these glens is richest in plants, aud the vicinity of streams 
and dripping spring8 yields a considerable variety. I n  the 
Waigat Strait, about Kudlesaet, Ounartok, and Atanakerdluk, the 
geology changes, and bold trap cliffs aud dykes burst through 
sedimentary rocks of Miocene age. Here is the limited district 
containing the now celebrated fossil beds of Greenland. 

I may shortly describe each individual district, taking the 

Whole year, 22.5. 

~~ 

* Colleetuneu Meteoroloyicu, Fasc. iv. Haunise, 1856. Rmk, Tillteg Nr. 8, 
“ Meteorologie ” til Grt’nland yeoyraphisk oy stutistisk beehevet, Andet Bind, 
1857. 
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Danish Trading Divisions as guides, and looking upon the chief 
post in each district as the centre and type of the division. It 
was also in the immediate vicinity of these posts that the greater 
number of the plants here enumerated were collected. 

(1.) Egedesminde.-Lat. 68’ 42/ 39” N., long, 52O 43) 4W W.” 
The island on which the settlement is built is low-lying, bare, 
and bleak. The vegetation is very stunted, and is affected by 
the cold wind,-no high mountains being in that vicinity to 
shield tho low-lying ground, and few cliEs which can radiate the 
Run on the soil. The climate here is more foggy than in other 
places further to the east and nearer the mainland. The Cran- 
berries and Whortleberries on the small hills in general bear no 
ripe fruit ; tho Arctic Willows and the Birch do not grow in my 
great luxuriance; and the greater part, of the country is covered 
with swampy Moss, only allowing a little green to appear now 
and then. Warm springs . . . . . are found ou the island of 
sakartloek, lying at the head of Tessiwsak Bay, about eight 
miles from Egedesminde, and near the mouth of a little river 
flowing over a level tract scattered with boulders. One of these 
springs issues in a large stream out of a very solid granite wall 
and over a smooth mossy ground, out of which other two or 
three springs run between the stones and moss with about the 
same force. The temperature, according to Dr. Rink, is 42O.1 
Fahr., or 20O.2 Fahr. higher than the mean teniperature of the 
island. A little basin, a few hundred feet in length, which the 
spring forms, is never frozen; and at the bottom of the bay, 
where the stream debouches, no ice lies in the winter. Large 
banks of Barti*amia $ontuna, &C., form round the springs, which 
keep these Moss banks always in a tremulous motion. On the 
island of Aito, ant1 the surrounding islands, the same charac- 
teristics prevail as in the vicinity of Egedcuminde. The vegeta- 
tion is exceedingly scanty, and but little can be seen but brown 
rust-coloured rocks and stunted vegetation. Here is found Sedum 
Rhodiola, De.-found nowhere farther north than South-East 
Bay.. I t  is said to be here very abundant on the top of the smdl 
sterile islands, tipped by turf and the excrement of birds. We 
arrived at Egedesminde on the 6th of June, and left on the 14th 
of the same month. During most of this time the weather was 
snowy, and little or nothing except a few Lichens and Mosses 
rewarded my search. I am, however, uuder obligations to 
Froken Julie Levesen for most kindly presciiting to us ti small 
collection of Egedesminde plants, hade by her in the preceding 

* I n  most cases, and in reference to the latitudes invariably, 1 follow my 
own observations made during the past summer. I n  reference to the longi- 
tudcs, my own observations not being all yet (owing to  the urriingements of 
the expedition) accessible, I have followed either Graah’s observations (in 
6‘ Tabel over adskillege. Punkters observerede Brede og Laengde pan Vest- 
‘‘ kysten af Grl)nland,” in “ BwkrivelSe til det vissende Situations Kaart o ~ e r  
(6 den vestilige Eyst af GrGnland,” &o., &o. I~ijbeuhavn, 1825), or otllers 
given to me through the politeness of Premier-Lieutenant 15. L. M. 
ofthe Rongl. ICaart-Archiv in Copcnhngcn. Tlic position is t h t  oftl,c cllief 
(6  colonic ” or trading-post. 

11 2 
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year, wliich has enabled US to add some localities to the Disco 
flora, and a few additions to the scanty list. The general clia- 
racter of the country at  this season of the year may be gathered 
from the following jotting in my journal: and as it  is equally 
characteristic of other portions of Disco Bay, I may be excused 
quoting it :- 

"June ti.-To-day we took an excursion over the island on 
which the settlement of Egedesminde (' the memory of Egede '1 
is built. The Eskimo name of it is Avsiat, and means the summer 
place; and they remark, not inaptly, that it  lies in its little 
archipelago of islands, like a spider in its web. Nothing was to 
be seen but bare granite rocks, worn by ice, or covered with poor 
Franklin's tripe de roclie-the tutllzcak of the natives-with 
snowy drifts in cvery shady place, and bogs in the hollows, or 
lakes with the surface ice yet unmelted. Few living things were 
out : a Bee, a Spider or two, and a Byticus in the pools, with a 
Snow-bunting (Emberiza nivalis) loolting,out for a nesting-place, 
were tlw only specimens of animal life we came across in our 
rambles. No flowers were 11s yet above the ground to any extent. 
The Willows were shooting up, and the Empetrum was green 
above the half-thawed soil. Eriophorums were coming into 
flower, but thc only plant in bloom mas Cassiopeia tetitagona. 
Masses of woolly-looking matter, apparently bleached Confer- 
vawoe, mantled some of the stagnant pools near the village, which 
Were half choked up with rotting fragments of Seals and other 
animals. Near the top of the island were found larvae and C O C O O ~ S  
of Lepidoptera, pieces of the shell of Jzcliinus drobacliiensis, 
Mull., and the shell of a Decapodous Crustacean, apparently 
carried up there by sea-birds, or perhaps by the mind. If we are 
to credit the Eskimo tales of Asaminak, the south-east wind, it 
has force enough to carry for some distance much heavier bodies 
than shells. I n  some of the little valleys we met Greenland 
women laden with the Dwarf Birch, Empetrum, and Willows 
-collectively the Brcendsel of the Danes-for fuel in their 
houses." 

(2.) Cliristiansliuub.-Lat. 68' 49' 19" N., long. 51' 8' 14'' 
(Nordenskiold) W.-I visited this locality in the first week of 
August, and added several plants to my collection. My notes 
deecribe it as possessing '' more varied scenery than any of the 
'' other settlements 1 have yet 'secn, lying iu a long ' hope ' with 
'6 green slopes to tho water's cclge, and fells of syenite 1,600 feet 
6 '  in  height in front of tlic 'colonie,' and beyond, --tho way 
'' leading through a green grassy valley,-a lnlre alive with wild 
'' Geese (Anas bventa, Pdl.). Behind and all around are sunny 
'' ' braes,' green with the moisture of rushing rivulets, and many 
" flowers as yet strangers to my collection." The coast between 
Christianshaab and Claushavn is low and easily landed on, wit11 
green slopes, and streams running down from tlie hills and bursting 
through the boulder-clay. On one of the islands (pnrticulafly 
Krikertasasuh, '' the long big island") about six miles from 
Christianshaab, I added several plants to my collection, particu- 
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larly Potentilla ansa.& L., which, though found further north, 
is yet only entered in Lange’s list on Vahl’s authority, and was 
not found by me elsewhere in the vicinity of Disco Bay. 

(3.) Ciausham-Lat. 69’ 7’ 31” N., long. 50’ 55’ 30” W.- 
This commercial establishment is built on a flat, backed by hills 
of considerable height. on this flat is a small lake, round the 
marshy borders of which plants grow luxuriantly. This flat is 
divided off into little glens by roches moutonn6es like knolls of 
rocks, each a glen ending in a terminal moraiiie at the lower 
edge, and exhibiting the same evidences of ancient glaciers. 
Many plants are found liere on this sunny flat which I did not 
observe at  Jakobshavn, only seven miles north of it across the 
Icefjord. For Greenland, Claushavn is a sunny spot, and not 
unpleasant. Here Epilobiunz Zata@olium, L., luxuriates, and 
Lychnis apetala, L., is found growing i n  considerable quantity 
aniong the rocks behind the Colonibcstyrers house. Amzeria 
vulgaris, Willd., Trisetum subspicatzcm, 1’. B., and Juncivs 
triglumis, L., were found by me only in this locality. From 
I1-Gl-i&-mrn-Zr-siiLk (“ the big mountain overlooking the Ice- 
fjord ”), rising to the height of 1,400 feet, can be seen the Icefjord, 
and little lakes lying in rugged valleys, with the commencement 
of the Tessiusak just peering out, and away beyond to the east- 
ward tho dreary stretch of the inland ice. Rhododendron lap- 
poniczcm, Stellarias, and Drabns were the plants most prominent. 
Papauev nudicaulc, lhe hardiest of all Arctic plants, was found here 
long after R. lapponicum had disappearcd. I visited Claushavn 
first on the 24th June, and subsrquently at various times in July, 
alld afterwards while travelling to Christianshaab in the beginning 
of August. 

(4.) Jaltohshavn-Lat. 69’ 13’ 26” E., long. 50’ 55’ W.- 
This was our head-quarters for the mholc of our residence 
in the country, and tlie greater number of‘ ihc plants ivere 
collected liere. The settlemcnt is built on roundcd knolls of 
rocks, with boggy liltle valleys between, where the vegetation 
springs ; further back arc various boulder-clay valleys, whcro 
considerable vegetation appcars, though very littlc exposed to the 
sun. The  flora is not nearly so profuse as nt Claushavn. Thc 
\vhole country in this region is composed of I.ouniled sycnitic 
hills of various heights up to 1,200 feet, or polished with 
ice-action, or covered with black, horny Llchns, and with scat- 
tered boulders and angular blocks of stone lying in all kinds of 
positions over their sumniits and faces mhererer i t  is possible for 
them to lie. Between these fells and rocks lie flat valleys, com- 
posed of boulder-clay beneath, but capped with a boggy covering 
of  turfy Peat, which the natives cut and dry in stacks for winter 
fuel. Early in the Summer these are mere bogs of marshes, into 
which you sink over the lrnccs. Here the meltings of the winter’s 
snows accumulate, forming niiniature lakes in the hollow pI:~ccs, 
pcrmanont all the year round, bordered by a thicket of Cyppracpm 
and bright with tho yellow Ranunculus and other Arctic mtlrsi1- 
plants, and tho overflow goes off by streams whicll pour ill 
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mimic cascades over the sea-cliffs. In  some of these lakes or 
boggy places I found Hippu~is vqlgaTis, which I did not observe 
anywhere else in the district. A fruitful habitat .fez. pIants 
was the dripping rocks, where a little stream flowed in through 
a valley at  the head of the harbour. Outside o f  the little 
harbour a few A l p  wese found, the continual grinding Of icc- 
bergs off thc shore hardly allowing of their growth. Howevcr, 
just below the “kii*ke” where we liwd, the rocks yielded not a 
few species, and the scum of pools furnished some interesting 
freshwater species. Nortli of Jakobshavn the coast is vcry 
similar-low-lying, with glens and valleys, the outlets of former 
glaciers, scattered with old moraines, but presenting nothing 
particuIarly worthy of notice in a botanical point of  view. On 
the site of Eskimo villages (such as Akatout, in Rode Bay) a very 
luxuriant growth of vegetation springs up ; and hero I gathered 
some plants, which will be found recordcd in their proper places. 

(5.)  IZZartZek InZct.--This inlct breaks the coast in lat. 69” 
2’7’ N. Like all of such fjords or inlets, it  is the site of an ancient 
glacier which here reached the coast. The entrance of it is in 
Pakitsok Bay, and is marked by an immense teilninal moraine, 
where many plants grow luxuriantly.” I have always noticed 
that plants grow most luxuriantly near large rocks or boulders, 
the rock attracting a greater amount of heat to the soil. This is 
very evident on the broad American prairies, where stones are 
rare; and was equally apparent here, though on a lesser scale. 
At the head of this inlet (or at least one of‘ the heads) a muddy 
glacier stream flows in, silting up the head of the inlet for several 
miles. On the left hand is a bold bluff of boulder (glacier ?)-clay 
and boulders, a remnant, as all such are, of the former upheaval of 
the coast, though at present, in the vicinity of Disco Bay at  least, 
the coast is perceptibly sinking. This clay was very sandy, and 
was kept together by a turf of‘ Empetrum, Betula, and Grasses ; 
but on the windward side, where it meets the blast from the 
glacier, i t  was bare of vegetation, and the fine powdery clay 
was blown into liillocke around a few Wil10w iufts. On the less 
exposed places a few stulltcd plants grew, particularly Ledum 
palustre, here at least belying ita trivial name, for it grows mostly 
on dry ground. Between the glacier and this place is a flat valley, 
after ascending the first slope, covered with a spongy turf and 
permeated by &mains, and ornamented with a little lake where the 
wild Geese breed. On the slope, just before crossing over n little 
ridge to the glxcicr, I found the rare Licheii Uactplina mctica, 
Nyl., in considerable profusion, but nowhere eke. This valley is 
plentifully tufted with the fragrant ITicvochZoe aZpina, which is 
used for stuffing thc native boots. Crossing the ridge mentioned, 
we descend a little dope and face the glacier, the overflow of that 
great mer de gZace which overspreads the whole interior of Green- 
land with an icy covering. The slope facing the glacier and the 

* In this catalogue “ Illartlek ” refers to this locality ; ‘‘ Illartlek glacier,’ 
to the immediate vicinity of the glacier and inland ice, &c. 
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cliffs around are bare of vegetation, and the whole vicinity is very 
chilly and dreary. The cold blasts have even nipped the usual 
profusion of Arctic vegetation, and we have to go fax afield to 
gather the Dwarf Birch for our cooking fire, “On the slope, 
‘( however, survive nearly all the species of Saxifraga, and on 
‘6 the sunny spots Vaccinium uliginosuna is bearing its pleasnnt- 
‘‘ tasted berries, all of which tell us that autumn (after which 
6‘ cometh the winter, when no man can work) is travelling on 
(‘ apace. Stellarias and Oxyria show themselves frequently, as 
L‘ do also Epilo2iium latqolium, and the Eriophorum with its 
6‘ tasselled head of cottony down, in the boggy places here 
‘‘ and there, while Stellaria Edwaydsii is occasionally seen quite 

abundant at the head of the inlet. Papaver itudicaule is 
‘‘ coining into seed, as well as the species of Pedicularis, which, 
6‘ with Lycopodium annotinum, &c., maintain their ground in 
(6 appropriate situations.” The glacier face was in lat. 69’ 24’ 
12” N. We entered the inlet on the 20th of July, and left on 
the 29th of the same month. 

(6.) .&tenbcnh-Lat. 69” 45‘ 34” N., long 51’ 7’ W.-The 
island on which this settlement is situated is called Akpaet, and 
presents nothing phytographically remarkable. There is a con- 
siderable amount of Dwarf Willow and turf on it, By the time 
we arrived liere (August 20) the Arctic flora was nearly gone, 
so that Ritenbenk does not figure much in this catalogue. The 
shore afforded, however, a few Soa-weeds. 

(7.)  Sakhah-Lat. 70’ 0’ 28” N., long. 52’ W. (approx.)-At 
this little outpost there is a broad sunny flat, with the “inland 
ice ” appearing as miniature glaciers down between the cliffs 
behind. Here I found Festuca ovina, L., in great luxuriance, 
but except 8 few Algm from the shallow muddy ice-choked harbour 
1 did not add greatly to my collection. 

(8.) AtanaRerdluh-Lat. 70” 02’ 30” N., long. 52’ W. (approx.) 
-By the time we arrived here l’hanerogamic vegetation was 
nearly over ; and except a few Cryptogamic plants I have little 
to add from this locality. Here, as I have remarked, the geology 
entirely changes from the primitive to sedimentary formations ; 
and the few days we spent here (22nd to 24th August) were 
occupied by me almost entirely in collecting the Miocene plants, 
a i d  describing and making sections of the strata, the arid slope 
presenting no recent plants to collect. Though, of course, the 
limited materials possessed will scarcely ndinit of deciding what 
influence the change of tioil, consequent on the altered geological 
conditions, uiay have in giving an altered character to the flora; 
yet, SO far as 1 was able to judge from the decayed plants which 
remained above ground, it seems that they were, to a great extent, 
different from those gathered on the granitic soil. 
(9.) Ounartoh-Lat. 70” 2’ N., long. 5 2 O  24’ W. (both approx.) 

-The locality known under this name seems to  have been at 
one time a native “house-place,” and traces can yet be seen of 
foi-mer habitations a t  the mouth of u gurgling creek which flows 
from the mountains, and it is yet a favourite camping place for 
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the rare visitors and wayfaring-men along this dreary coast. 
Much debris has been brought down by this creek as it  dashes 
from the mountain and the inland ice of Disco Island (for i t  is 
situated on the opposite shore of the Waigatz Strait, as are also 
the two next localities mentioned), and bursts though the scdi- 
mentary strata which lie in its way. 

(10.) Kudlesat-Tat. 70” 5’ 35” N., long. 52” 32’ W. (app1*ox.) 
--‘rhis was the most [northern locality reached by us in 1867. 
Here are green mossy slopes, but as the sun does not rcach this 
epot for several hours in the day, the vegetation, cvcn on the 27th 
of August, was backward. Here several streams flow down and 
form a marshy flat at one place before reaching the sea. On this 
met ground, and on the sandy 6‘ links ” which skirt the coast for 
a few yards in breadth at this place, I found one 01’ two plants, 
such as Juncus triglumis, L., Equisetum variegatum, L., &c., 
which, though not peculiar i o  the locality, are yet rather un- 
common in this region. 

(11.) Godliavn or Lievely-Lat. 69” 14’ 58” N.,“ long. 
53” 24‘ 40” W.-This little post, situated at  the south-wester11 
point of Disco Island, is perhaps the best known botanical locality 
in all Greenland, having been a regular halting place for whalera 
and the numerous Arctic Expeditions. Hence we firid plants 
from this locelity figuring in all the lists hitherto published, aiid 
containing some not in this catalogue, as by the time we arrived 
(4th Sept.) vegetation had almost entirely disappeared. The 
settlement itself is built on an off-lying islet of syenite; but 0 1 ~  
the other side of the harbour on Disco Island, where the syenite 
meets with that great trnp dyke which, either in its main body 
or in its offshoots, traverses the whole breadth of the islalid of 
Disco and the Nonrfioak peninsula, there is a “ warm ” stream of tho 
same character as that on the island new Egedesmindc, already 
describcd. This stream falls into the harbour, flowing through 
n little green valley called Lyngemarken (or the “ lieatli field ”), 
backed by huge fells of trnp. This Lyngemarken is the best 
botanical locality wliich I liave yet seen in Greenland. Tho~gli  
most of the plants had faded down in this valley, yet, from w11:~t 
I WRS able to identify, or from other small collections, i t  a]JIJe[lrS 
to be very rich in  species. 
saiiz gluuca, Betula nana (seldom over one foot high), ~ i / ~ , ~ d ~ -  
dendron lupponicum, Cassiopeia tet?*ugo?tu, .&npetrunz. nigrun,, 
Saxijiruya tricuspidata, S. A ~ z o o ~ ,  S. cmpitosa, S .  p’ivzslayis, 
Azalea procumbcns, Gnuphalium rzoweglicunr, l/’ero?hica + i l ~ c ~ ,  
Arnica alpina, .&rtsia abiina, Cu?npnnulu u~i$oru, 13pilobium 
angustifolium. E. Zatijolium, Ilryas octopetwZu vas. intcgrifoliu, 
Papavev nudicaule, Pedicula~isJEammea, ,Silene acaulis, Arnicria 
maritima, Alclwnilla vulgaris, bc. ; and aniong Cryptogamia, 

The most characteristic plants 

~~ - 

*’Graah gives the lat. a6 69’ 14’ 22,” while the late Lieut. Uldch (in 
general u very good observer), according to a meridian altitude given me by 
the Royal Chart-Office of Denmark, statca it as 69’ 13’ 30” N. ; but :IS Capt. 
Graah’s position and mine agree so closely, I believe that we are qearer thc 
truth. 
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Cetraria islandica, C. nivalis, Cladoniu gracilis, Peltidea 
aphthosa, Polytrichum juniperinurn, Racomitrium canescens, 
Sphmophoyum coralloides, &c. (vide Dr. Rink, &c.) The valley 
graduates by a gentle slope l o  n dark beetIing precipice. At 
between one or two thousand feet :from the shore the vegetation 
seems to be lost, and there is only seen mountain clifs or d h i s  
of rocks rolled from above, through which the stream runs  
gnrgling along. The inost remnrknble of all t l~c  plants, how- 
ever, which I saw i n  this valley mere remains of the “ Qvall” 
(Angelica o$icinalis, Hoffn.), well known by its native and Norso 
names (apparently one of the words of the old Norsemen wliich 
hnve got incorporated in the Eskiino language), which grew in 
patches by the side of the stream, and occasionally in the moist 
ground. It is one of the most interesting plants of GrecnIand, 
and is oiily found on the island of Disco, i n  North Greenland. 
I t  is, however, nbundant in the vicinity of South Greenland fjords, 
and particularly in  the district of‘ Jiilinnshmb, SO much so, that 
the iiat,ives say that Disco was once a poition of Julianshaab 
district, and that a great angeltok or wizard towed it north. H e  
worlld have towed it still further had not a rival cut the rope ! 
That is what may be called a “myth of observation.” The Danes 
and Greenlanders iiso the leaves much as nn antiscorbutic. On 
the leavcs is occasionally found Vityina angelicme. By the borders 
of the stream, and at the northern head of the mIley, I found 
AcAeiiiilla vulgaris, L., growing. I heard much of a placc, 
about twelve miles from Godhavn, called Qvannersoit, ‘‘ the place 
“ of tlie &van,” which, if all stories are true, scems to be the 
inost agreeabIe spot in the district. I t  is situated between high 
fds  and ~Ljol~ulls,” with numerous waterfalls from them, and 
green slopes covered with tho most luxuriant vegetation in all 
North Gi8ecnIand. Angelica has becn found at  various plttces on 
tho island of Disco, but nowhere so almdailtly as here, as tllc 
name indicates. The Willow is hcre eight feet high* when ruiscd 
up from the ground. Nuincrous flowers grow here. Bhodo- 
dcndron Zapponicum, P~dicuZuris~u??~~~zca,  Ledunz grccnlandicum 
(palustre), &c., are soen i n  profusion. Godhavn was the last 
locality we visited in  Greenland, and 011 the 12th of September 
we left in the royal trader “ Hvalfisk,” Capt. Hans Seiftrup, for 
Denmark, just as the snow \vas beginning to cover the hills, and 
the nights were getting cold, dark, and dreary. My time wns 
much occupied in zoological, geological, and astronomical work, 
besides having a f u l l  sliare of the varied duties of the party, so 
that iny leisure for botany was limited ; atid when we take into 
account the time occupied in going from place to place, the 
period over which the collecting extended did not much exceed 
two  months, the whole extent of our residence in the couutry being 
only three mont1is.t 

* I have seen a stem of Betidu m n u  from Upcrnavik (72’ 48‘ N.) 
inches in diameter, and anotlier from South-East Buy equally thick. t It  has been nocessary to give theso datw, ill order to show the times of 
flowering, and to avoid repetitions, though the object of this Paper is not to 
furnish m y  narrative of the journey 
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V. Economic Botany of Disco Bay.-( 1.) Gardens.-Around 
most of the little trading posts the Danish officers have at- 
tempted to cultivate a few garden vegetables, and by bringing 
soil from old Eskimo houses, and taking tlic greatrst care, a few 
of the hardier vegetables are raised in srnall quantities. Potatoes 
never get bigger than marbles ; but spinach, radishes, lettuces, &c. 
prosper, and are ready for use about the middle or beginning of 
August. Of Dr. Pfaff’s and Hi-. Andersen’s gardelis at Jakobs- 
havn and ltitenbenk we have most pleasant remembrances. The 
garden at  the latter place deserves honourable mention, and as it 
was, perhaps, one of tho most favoured nnd favourable specimens 
of such, the description mill suffice for all. I t  is situated on a 
sunny slope, with a southern exposure, and composed of earth 
brought from old Greenland houses (and therefore richly manured), 
heaped up to the depth of two feet. The vegetables were most 
luxuriant-lettuce, cabbage, turnips (white), carrots, parsley, and 
onions. This garden parallelogram of 18 by 12 yards, with its 
luxuriant vegetation, the gravel walk, the miniature summer-house 
in the centre, the grecn watering-pot, and the bird nets over the 
lettuce, had quite a home aspect amid the barren grey syenite 
and granite, with hundreds of‘ icebergs in sight at any hour. The 
Danish ladies cultivate in their houses most of our garden flowers, 
-geraniums, fuchsias, roses, nasturtiums (a great favouritc), ivy, 
&c. ; but they are apt to be destroyed if placed out of doors. 

(2.) Fuel.-It is a great mistake to suppose that the Eskimo 
burn nothing but blubber for fuel. Their principal fuel is turf, 
the Birch, Empetrum, Willow, Andromeda, Ledum, Vaccinium, 
kc., which they collect and store for winter USC, or use immediately 
in the summer. We used this in all our travels, though, indeed, 
;%n armful soon blazes up like a bunch of straw. The collection, 
storing, and cutting of the various descriptions of fuel is interesting ; 
but I must pass it; over with this noticc. 

(3.) Food Plants.-Equally erroneous is the notion that they use 
no vegetable food. Berries form their principal article. of vege- 
t,able diet, and comprehend Blaeberries ( Vaccinium uziginosuns), 
Cranberries, Xnzpetrtcm, Vacciniicm JZtis-idea, &c. Though the 
latter is used by the Danish rcsidents as a preserve, yet it is not 
eaten generally by the natives ; and even the Blaeberries are eaten 
cautiously by them, on account of Borne supposed lloxious quality. 
(4.) Plhnts used Hygienically.-There are some plants, of 

which the flowers, leaves, or roots are eaten raw or boiled, such as 
,bdunr Rhodiolrx, the florncrfi of Zpilobium, Pedicularis Airsutu, 
of which the flower tops are boiled and eaten as a sort of cabbage ; 
the Sorrel (Oxyria), and the well-known Scurvy-grass (Coch- 
learia), which is used i t 1  scurvy by the natives, who are often 
affected by that disease, though ncver touching salt. I have 
alitady spoken of the use of the Angelica by the Danes and 
Greenlanders. Icolaud-moss ( Cetraria islandica) is found in 
various places; but is rarely, if ever, used by the natives. 
Various species of Alga: are used us food, but only resorted to 
when hard pressed by Iiunger. The species chiefly used is called 
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Aukpadlurtok (Chorda Filum, Ag.). Fucus vesiculosus, L., Alaria 
PyZaii, Grev. (Sutluitsok), (the ally of which, Alaria esculenta, 
is eaten on our own shores), Rhodymenia palmata, Grev., are also 
used. Lycoperdon Bovista is said to be applied to bleeding 
wounds. 

VI. Introduced Pla?zts.-In i i n O t h C r  memoir I propose discussiiig 
the origin and nature of the Greenland flora, its geographical 
range in Greenland, and the hypsometrical distribution of the 
species; but 1 believe it will not be out of place to  conclude these 
introductory remarks on the Disco flora, by calling the attention of 
future collectors to the subject of introduced or colonist species. 
Species at  a11 tender, if accidentally introduced into Greenland, 
though they may survive the summer, yet can scarcely be expected 
to live over the winter. There are, however, some plants found in 
Greenland, the indigenous character of which is doubtful. On 
the sides of the fjords, up to 61°, is found, in the form of small 
shrubs, the well-known Smbus Amuparia, L., and from its 
position tliere seems to be same good reason for supposing it was 
brought to Greenland by the old Norse and Icelandic colonists. 
Again, Xanthiunz strumarium, L., was found by Giesecke in the 
garden of the Moravian Brethren at Lichtenau in the Frith of 
Agluitsok, near Cape Farewell, in 60" N. lat. ; but was probably 
sent from Europe in seed. These subjects, as well as the means by 
which plants may be transported from place to place, the hybri- 
dising of some of the more variable species, especially the Drabas, 
are all eminently worthy of being attended to;  and us several 
Arctic expeditions will be in the field next summer, we may hope 
to obtain some more enlightenment on these matters. 

VII. In addition to the gentleman who hare so minutely 
examined the collections, and regarding whose 'work 1 will not s:iy 
a single-word, as it speaks for itself, I liave specially to thank 
Dr. Hooker, Professor Oliver, and Mr. J. G. Baker, of the 
Herbarium at Iiew, for milch assistance, and a carte blanche in 
the way of wliatcvcr aid the magnificent collections under their 
charge could afford to me while studying and assorting my 
collections. These collections comprehend all the species actually 
brought home ns far as flowering plants and ferns are concerned. 
Several other snecies. however, mere identified, 1,ut too far gone to 
be preserved. I t  is possible that a further esamlnation of some of 
the marine, A l p  and Lichens may show some of them to be 
distinct, and during the examination of the zoological collections, a 
few,minute species of A l p  muy be found. The Uiatomaceous and 
Desmidious collections are so extensive that it was found impossiblc 
to present the result of their examination in  this placo, and a large 
portion of them is not yet accessible to science.* Though a large 
number of the species recorded in this FZoi*ula were identified by 
me at the time of COlleCtiOn, yet for the nomenclature as it now 

* por species causing the discoloration of the BCU, Bee Z ' h m .  
8 0 ~ .  E&. for Dec., Quart. Journ. Science, and Seeman's Jozirj1. Bot., 1868, 
pud TranIlglatiouB in Dua Busland, Pcb. 27 ; 1868, Geogr. Mitt., 1868, kc, 
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stands, the botanists whose names are placed after each division 
are responsible. For remarks regarding locality, I sm solely 
answerable. 

~~ 

(I.) Pliu~ieroyaniia j und Vasculur Cryptogamia. By D. OLIVER, 
F.R.S., F.L.S., Professor of Botany, University College, 
London, Bc. 

1. Thalictrzrm ulpinum, L. (In leaf only.) Lyngcmarken, 
Disco I. 

2. liaiiunculus hyperboreus, Rottb. 
3. I?. pygmceus, Wahl. Akatout Jakobshavn, Christianshaab, 

4. R. lapponicus, L. Jacobshavn. 
5 .  Papavw nudicaule, L. Green]." ATasoot. Claushavn, Jakobs- 

6. Cochlearia oscinalk,  L., var. fenestrata. (R. Rr.) Jakobs- 

7. C. o@cinalis, L. 
8. As*alis alpina, 1,. Claushavn, Ounartok. 
9. Cardamine hellidifolia, L. Jakobshavn. 

Jakobshavn, Akatout. 

Illartlek, Claushavn. 

ham, &c. 

haw,  Egedesminde. 
Illartlek Inlet. 

IO. Dru6a incana, L. Jakobshavn. 
11. D. incana, var. 
12. D. hirta, L. Claushavn, Jnkobshavn, Ounnrtok, Egedes- 

13. D. hirta, var. ( 1 )  SiliqLla ovato-elliptica v. ovato-oblongs 
demum pnrce pubcrula valvis reticulatis, pcdicello aqui- 
longa v. eod. longiore. Godhavn. 

Claushavn, Jakobshavn. 

minde. 
D. hirta, var. Ounartok, Illartlek. 

14. D. muricella, Wnhl. (D. nivalis, Lilj.) 
15. D. rupestris, E. Br. 
16. 0, u , .  U. rupcstri, differt : glabrillima, pediccllis infierioribus 

longioribus, siliquis late ovato-ellipticis v. fere rotundatis. 
Jdiobshavn. 

17. Silene acaulis, L. 
18. Lychnis apetaln, L. Claushavn. 

19. I;. a~'jvina, L. 
20. Cerastium a&inusn, L. Jnkobshavn, Claushavn, Egedes- 

minde. 
21. C. aZpi?zunt, var. 
22. Stcllaria hzsni~'usa, Rottb. Jnkobshavn, Akatont, Godhavn, 

23. Is. longipes, Goldie. Christinnshanb. 
24. S. loizyipes, var. (S. Edwurdsii, R. Br.) 

25. S. media, L. (Nmr houses only.) Christianshaab. 
26. 8. cerastioides, 1,. ( Cerastium trigynum.) 

Jakobshavii. 
Jnkobshavn, Egedcsminde, Illartlek. 

Egedesminde, Clausliavn. 

L. upctala, var. tr$ora. (R. Ur.) Chshavn.  
Claushavn, Jakobshavn. 

Prom tlic same localities. 

Island north of Christinnshnab (I(rilertasasu1r). 

lek, Akatout, J:tlcobsliavn, Cliristianshmb. 
Claushavn, Illurt- 

Claushnvn, God- 
hnvn, Ounartok, Lyngemarlren. 

* Gree~l."-Greenlanders. The name succeeding is the uutive one in the 
North-Greenland dialect. 
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31. 

32. 

33. 
34. 
35. 

36. 
37. 

38. 
39. 

40. 
41. 

42. 

43. 

44. 

27. Arenaria arctica, Stev. (A. bijora, Wahl.) Lyngemarken, 
Claushavn. 

28. A. verna, L. Jnkobshavn, &c. 
29. Montia fontana, L. 
30. Alchernilla vulgaris, L. Lyngemarken. 

Akatout, Chushnvn. 

Dryas octopetala, var. intcgriflia (V.) (D .  integrifolia, 
V.)-foliis specinlinibus nonnullis basin versus crenato- 
dentatis. Egedesminde (Miss Levesen, 1866), Illartlek, 
ChristianshGb, Claushavn, Jakobshavn. 

havn. 
Potentilla nivea, L. p. (P.  gmnlandica, R. Br.) 

P.  nivea, L. 
P. tTidentata, L. Christianshaab, Lyngemarlren. 
P .  ansp&za, L. 

Christianshaab. 
Xibbaldia procumbens, L. Jakobshnvn. 
Saxijiraga oppositifolia, L. Greenl. Kakethlanglct. Jakobs- 

havn, Illartlck, Christianshaab, Egedesminde. 
S. (Aizoon, Jacq.) cotyledon, L. 
s. cmspitosa, L. Illartlek, Christiaushaab, Jakobshavn, 

Egedesminde, Claushavn. 
S. stellaris, L. Jakobshavn. 
S. rivularis, D. Jalrobshavn, Illar tlek, Egedcsminde (Miss 

Levesen). 
8. cemua, L. Grcenl. Akudleloot. Illartlck, Christianshaab, 

Egedesminde (Miss Levesen), Ulaushavn, Jakobslmvn. 
S. iricuspidata, Retz. Greenl. NcionCc'Et. Proven, lat. 72" 

(Miss Levesen), Egedesminde (Miss Levesen), Claushnvnr 
Jakobshavn. 

S. nivalis, L. Jnkobshnvn, Sakkak, Egedesminde (Miss 
Levesen). 

Claus- 

Illartlek, Claushavn, Jakobshnvn. 

Icrikertasusuk Island, six i d e s  north of 

Christianshaab. 

45. r2ippuris kulgaris, L. Jakobshavn. 
46. Epilobiuna lati$ofoliuna, L. Christianshaab, Claushavn, Jakobs- 

havn, Egedesminde (Miss Levesen). 
47. E, angustifolium, L. Varietas foliis oblongo-lanceolatis 

bnsi obtusis sessilibus v. subsessilibus interdum ternatim 
approximatis, racemis brevibus foliosis, stylo staminibus 
breviore. Lyngemarken. 

48. Campanula ~otundifolia, L., var. linfolia (Haenlr). Claus- 
havn, Jakobshavn, Illartlek Inlet. 

49. C. unpora, L. Jukobshavn. 
50. Vacnnium uliginosum, L. Greenl. Pe'dlciot. Egedesminde, 

Illnrtlek, Christianshaab, Jakobshavn. 
51. P?/rola ~*otundifolia, L., var. grandi oi'a, DC., Creenl. 

LFpascrt. Jakobsliarn, Illartlek, g o w n ,  and Egcdes- 
ininde, 1866 (Miss Levesen). 

52. p .  rotundifolia, var. 
53. Diapensia lapponica, L. JalroLshavn, Cleushavn, EgQdeS- 

niirlde (M\liss Levesen). 
54. Cassiopc hypnoidcs, D.M. 1l:gedesmindc (Miss Lzvcscn). 
55. C. tetragona, D.1\1. Greed. Isutsect. IIgcdesmintlo ( iss 

Levesen), Jalrobshavn, Claushavn. 

Christianshmb, Claushnvn. 
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56. Phyllodoce taxkfolia, Salisb. Egedesminde and Proven (Miss 
Levesen), Cbushavn, Christianshaab. 

57. Ledum palustre, L. Greenl. Karasatch. Claushavn, Jakobs- 
havn, Godhavn, Egedesminde (Miss Levesen). 

58. Loiselcuria procumbens, Desf. Egedesminde (Miss Leve- 
sen), Jakobshavn, Claushavn. 

59. Rhododendron lapponicum, Wahl. Egedesminde, Jakobs- 
ham, Godhavn, Claushavn, Christianehaab. 

60. Erigeron alpin74 L. 
61. E. compositus, Pursh. Atanaberdluk. 
62, Artemisia borealis, Pall. Christianshaab. 
63. Gnaphalium n vvegicum, Gum. 
64. Artemisia abina, L. 

65. Arnica montancz, L., var. angustiflia. 

66. Taraxacum Dens-lconis, Desf., var. palustris. 
67. Pedicularis lapponica, L. Greenl. Udenarooset.* C l a w  

68. P. JEammea, 1;. Jakobshavn, Claushavn, Egedesminde 

69. P. hirsuta, L. Jakobshavn, Illartlek, Egedesminde (Miss 

Jakobshavn, Claushavn. 

Lyngemarken. 
Atanakerdlulr, Lyagcmarken, Jakobs- 

Claushavn, Illartlek, 
havn, Claushevn. 

Jakobshavn. 
Claushavn. 

havn, Christianshaab. Jalrobshavn. 

(Miss Levesen). 

Levosen). 
70. Veronica aZpina, L. Lyngemarken. 
71. Bartsia alvina, L. Christianshaab. 
72. Pinguicuh ; silze$ol.e, verisim. P. vulgari. Christianshaab, 
73. Armeria vulgaris, Willd. Claushavn. 
74. Plantago maritima, L. 
75. P. borealis, Lange. Flora Danica, t. 2707, Suppl. Jakobs- 

havn. 
76. Polygonum aviculare, L. Christianshaab (Colonist 3)) 

Jakobshavn, Claushavn, Christianshaab, Proven, and Ege- 
desminde (Miss Levesen). . 

77. Oxyria renijormis, Hk. Greenl. Somnit. Jakobshavn, 
Illartlek. , 

78. Betula nana, L. Greenl. Modikoote. Jakobshavn, Egedes- 
minde (Miss Levesen), Godhavn. 

79. Empetrum nigrum, L. Greenl. Panukojet. Egedesminde, 
&c. (universally distributed). 

80. Salix glauca, L. 
81. 8. arctica, R. Br. ? Greenl. Sect. Egedesminde, Jakobs- 

82. S. Aerbacea, L. Jakobshavn. 
83. S., sp. ( 9 fl.)Egedesminde. 
84. S., an var. S. arcticcz? 
85. S. glauca, L., var. foliis latioribus apice rotundatis late 

86. Tojeldia palustris, L. Claushavn, Jalrobshavn, Chrjstians- 

87. Juncus biglumis, L. Kudleset. 

Claushavn, Illartlek. 

(Rocks near Dr. Pfaffs house, very sparingly.) 

Jakobshavn, Claushavn, Egedesminde. 

ham, 

Egedesminde (Miss Levesen). 

acutatisve (poll. latis). Jakobshavn. 

haab. 

* Probably nll the genus ha8 the sit1110 name. 



OLIVER, GREENLAND PLANTS. 271 

88. Juncus triglumis, L. Claushavn. 
89. J. castaneus, Sm. 
90. Luzula spadicea, DC. Lyngemarken. 
91. L. hyperbovea, R. Br. 
92. L. campest&, Sm., vur. congests. Claushavn, Jakobshavn, 

93. Scirpus ccespitosus, L. Claushavn. 
94. Eriophoiwn rapitatum, Hist. Grecnl. Okiiliousiik." Illart- 

95. E. vaginatum ? L. 
96. 3. angustifolium, Hoppe. Jakobshavn. 
97. Carex rzcpestyis, All. 
98. C. Zagopina, Wahl. Godhavn. 
99. C. yigida, Good. (et varr.). Jakobshavn, Lyngemarken, 

Egedesniinde (Miss Levesen). 

Claushavn, Jakobshavn. 

Jakobshavn, Lyngemurken. 

Illartlek. 

lek, Egedesminde. 
Jakobshavn. 

Claushavn, Jakobshavn. 

100. C. aquatilis, Walil. Jakobshavn. 
101. C. rargora, Sm. 
102. C. alpioina, Sm. (c. Vahlii, Scll.) Single specimen, Jalrol~s- 

103. C., a f .  C. stenophyllce. 
104. AZopecui*iis aZpinus, L. 
105. Hierochloc a lpha,  L. Grcenl. Eeweek. Claushavn, Jaliobs- 

106. Phippsia algida, R. 13r. Jakobshavn. 
107. Calaningrostis lanceolata, Robb.(var. C.phragniitoides, Hart.) 

Lyngemarken, Jakobshavn. 
108. Tiisetum subspicaturn, P. B. 
109. EZymus ai*enaiilcs, L. 
110. Agrostis rubra, L. (A .  aZpina, Wahl.) 

111. Poa annua, L. Julrobslmvn. 
112. P. cdpzku, L. 
113. P. alpiizn, ,fo~ina clatior. 
114. p. cmia, Sni. 
115. P. ncnzoralis, L. 
116. P. pratcxsis, L. Proven (Miss Levesen), Claushnvn, 

117. P.$exuosa, Wuhl. lllnrtlelr, JakobshTU. 
118. P .  izcmoralis, L., var. 
119. P.JEexuosa, Wahl., var. (P. cciiisiu, All.) Illurtlek. 
120. GZycekt mni-itinia, M. & I<. Illiwtlek. 
121. G. (I'oa) aiiyustnta (Br.) 
122. Festuca ovina, L. Sakktik, Clnushavn, l l lart lel~ Jakobs- 

123, Lycopodiurlb AS'ehgo, L. Grecnl. Y'otei*urese. Jnkobshavn, 

124. L. an7zOtilZUn2, L. 
125. Equisetum arvense, L. IJakobshavn, Kudlesat, Lynge- 

Akatout, Illartlek, Jakobshavn. 

havn. 
Jakobshavn. 
Jakobshavn, Egedesmindc. 

haw,  Illartlek, &c. 

Claushavn. 
Illartlek, Akatout, Claushavn. 

Jakobshnvn, Chris- 
tianshitab. 

CliLushva, Lyngeu:wlieii, Jalrobshava. 

C)lausharn, Christianshaab, Jakobahavn. 
Akntout. 

Claushavn, Jukobshavn. 

Jaltobsh:wn, Christianshaab. 

Jakobshavn, Akatout, Illartlek. 

Akatout, Christianshwb. 

havn . 
Egedesminde, &c. 

marken, Claushavn. 

Jakobshavn, Illartlek. 

_ _  __- 
~ 

* A generic nibme. 
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126. Equisetum variegatunt, L. Lyngemarken, IIudlesst. 
127. Cystopteris fiagilis, Bernh. Claushavn, Jakobshavn, Illart- 

lek Inlet. 
128. Woodsia Ilvensis, R. Br. Claushavn, JakobshalJn, Chris- 

tianshaab. 
129. W. Ilvensis, var. ? Too young to determine, buL possibly 

this may be W. glabella, R. Br. Jakobshavn. 

(11.) Mosses. By M. A. LAWSON, M.A., Professor of Botany, in 
the University of Oxford. 

1. Andreea rupestris, Hedw. Jakobshavn. 
2. Sphagnum squarrosum, Persoon. Egedesmiudo. 
3. SplacJinum sphericuni, Iledw., vnr. luridun~. 
4. Sp. W'ornzshjoldii, Asch. Jakobshavn. 
5. Aulacomnium palustre, Schm. Jakobsliavn. 
6. Polytrichunr juniperinum, Linn., var. aZpestre. Jalcobshavn 

. 7. P.  sexangulare, Hoppe. 
8. Uryum pallens, Stv. Jakobslinvn. 
9. 13. lVah?cn6cr& Sr. 

10. B. crzcdum, Schreb. Jakobslmvn. 
11. 23. incZinati~m, Diclcs. Jnkobdinvn. 
12. R. caspiticium, Schw. Jalcobshrivn. 
13. 1). Zierii (? no fruit), Dicks. 
14. 13. carneum (?) I3. 
15. 13, capillarc, 13. & W. tJrdrobsl~nvn. 
16. Lcptobryuna pyrz fornic, Wils. 
17. Psilopilunz awticu 111, Ur id. 
18. Dicrunzrm virens, Hedw. Jakobslmvn. 
19. D. ccruiculatzom, EIedw. Jakobshavn. 
20. D. squarrosum, Starke. 
21. D. palustrc, Brid. Jakobshavn. 
22. D. polycarpum, IT. & T. 
23. Grimmia pulvinata, Hook. et Tayl. 
24. Orfhotr*ichum vupestrc, Schlech. Jalcobshav~~. 
25. Couostomum horcalc, Sw. 
26. Bartrarnia itl~yphylla, Bred. Jakobshnvn. 
27. B. fontann, Scliw. Jakobshavn. 
28. Tortula fallax, Hdw. Jakobshavn. 
29. Ceratodon purpureus, Bred. Jakobshavn. 
30. Didynodo7i rubellus, Br. Jakobshnvn. 
31. Wcissia cirrhata, I3dw. Godl~avn. 
32. Distichiunt capillaceuin, Ilr. et Scll. 
33. fZypnum Schrebcri, Willd. tJ:~ltobslinvi~. 
34. I$, unckatuni, Htlw. Jakobshnvn. 
35. IL riparium, L. Jakobshavn. 
36. ILJEuitaris, L. Jnkobshslvn. 
37. lr. p u l c h c ~ ~ u ~ n ,  Diclis. Jnlcobsliavn. 
38. I [ .  molde, Dicks. Jalroldiavn. 
39. 11. rutabulum, Linn. Jikobsliavn. 
40. II. stramincum, Diclcs. Jnkobslinvn, 

Jakobshavn. 

Jnkobshavn. 

Lyngcmarken, Disco. 1. 

Jakobslixvn. 
Jnkobshavn. 

Jnkohshnvn. 
Jalcobshnvn. 

Lyngemarlcen and Egedesininde. 

Jalcobshnvn. 
Godbavn. 

J akobshavn. 

Jnliobsllavn. 
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I n  addition to the above, Mr. Alex. Croall detected among 
A l p  gathered on the shore, or washed up from the harbour of 
Godhavn, several species of Mosses, which had been swept down 
by the mountain-torrents from Lyngemarken Fell, and other of 
the bold mountains surrounding the ‘rgood harbour.” They may 
have possibly some geological interest in reference to the imbed- 
ding of land species in marine formations in company with marine 
plants. They are as follows :- 

Dicranum scoparium. Polytrichum urnigerum, sexmgulare, et 
piliferum. Bryum albictlns, nutans, et Walilenbergii. Hypnum 
fluitans et stramineum. 

Some are additions to the muscological flora of Greenland. Mr. 
J. SADLER, R. Bot. Gardens, Edinburgh, has made some correc- 
tions in this list. 

(111.) Hepatica. By BENJAMIN CARRINGTON, M.D., F.L.S., 
Eccles. 

[The Hepati= here enumerated were almost solely collected 
at  Jakobshavn along with the Mosses already described. As 
none of them are of any great rarity, il has not  been thought 
necessary to a5x  in this summary the exact localities in every 
case.-R. B,] 

1. Jungermannia barbata, var. attenuata, Mart. 
2. J. barlata, var. $‘loedii, N. ab E.  
3. J harbata, var. lycopodiodes. 
4. J. catenulata, Hiibner. 
5. J. diuaricata, E. B. 
G. J; acuzu, Lindbg. 
7. J. minuta, Swz. 
8. J. alpestris, Sclileich. 
9. J. setifo??zis, Elirh. 

Dr. Carrington (in letter, Bug. 7, 1868) remarks.--“I have also 
(from Greenland) J. grrenlandica, N. ab E. ; J .  co~*d$oZiu, Hook. ; 
J. albescens, Hook. ; J. saxicola, Schradr. ; J. bicuspidata, L. ; 
Jjulacea, Lightf. ; J. laxifolia, Hoolr.” The following species 
have also been recorded from Greenland :-SarcoscypJaus sphace- 
latus, N. ab E. ; Gymnomitrunt concinnatunt, Corda ; Alhulariu 
compressa, Hook. ; Scapnia compacta, Lindbg. ; S. uliginosa, 
N. ab E.; Maipanthus Boboviunus, N. ab E.; and 23imbr.iaria 
pilosa, Tayl. 

A few stems among J. aiiautn. 

10. Ptilidium ciliare, N. ab E. 
11. MarcAantia polymorpha, Linn. 

(IT.) Lichens.* By W. LAIJDER LINDSAY, M.D., F.R.S.E., 
F.L.S., Yerth. 

1, Alectoria jubata, L., var. chalybevorntis, L. Jakobshavn, &c. 
2. A. ochroleuca, Ehrh. 

* See also Dr. W, L, Lindsay’s ‘( Lichen-flora of Greenland,” further on,  
p. 284, comprising the later determinations of these species and varietiw.- 
EDITOR. 

Jakobshavn and Godhavn. 

56122. Y 
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3. Alec. oci.. vw. nimicans, 4ch. Illartlek glacier. 
4. 

5. 

6. 

7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 

15. 
16. 

Cetraria 'IslandiEa, L.; var. Lyngemarken, Godhavn, 

C. Islandica, var,-lcucomeloides, 
Delis&, Bory. Egedesrninde, Jakobs- 
Linds. 

C. cucullata, Bell. Jakobshavn, Egedesmindc, and Illartlek 
glacier. 

C. nivalis, L. Jakobshavn, &c. 
C. aouleata, Ehrh. Jakobshavn, &e. 
Dactylina arctica, Nyl." 
Nkphroma arcticuna, L. Godhavn. 
peltigera aphthosa, Ach. Egedesminde. 
P.  venosa. L. ? Jakobshavn, &c. 
P. canina, Hot&. 

Xolorina crocea, L. Lg$g;emarken, Illartlek glacier. 
Parmelia saxatilk, L. 

Near Illartlek glacier. 

var. rufesccns, Auctt. pr. p. Egedesminde, Lyngemarken, 
&C. 

Jakobshnvn, Illartlek glacier. 
1'7. P. saxatilis, var. panniformis, Ach, nlastlek, &e. 
18. P.  saxatilis, var. sphmo horoidea, Linds. Egedesminde, LEC. 

20. P.  olivacea, L. Egcdesminde. The collection contains 

21. P.  Faidunensis, L. 
22. P. lunata, L. 
23. I? cnc~usta,  Sm. Jakobshavn, &e. 
24. P. stygia, L. (Several varieties.) Jnkobshavn, Illarllek 

25. Phgscia pulvei*uZenta, Pers. Jakobshnvn. 
26. P. cczsz'a, Hffri. Kudlesmt, 
27. P .  stellaris, I;. Jakobshavn. 
28. Placodium elegans, Link. 
29. P. chrysoleucum, Sm. Kudlesset. 
30. P. chs.ysoleucum, v&r, opacum, Ach. 

i} nlartlek glacier. 
31. Pannuria brunnea, Sw. 
32. P. bunnea, var. coronata, Hffi. 
83. Spamaria suxicola, Poll. 
34. Lecanora ventosa, L. Jakobshavn. 

} Illartlek glacier. 

35. L. tartarea, L. 
36. L. tartarea, vas. frigida, sw. 
37. L. tartarea, var. goimtodes, Ach. 
38. L. parella, L. Kudlcsmt. 
3Y. var. Upsalienis, L. Jakobshavn, &c. 
40. I;. oculata, Dicks. (Various varieties.) Jakobshavn and 

19. P. saa?atilis, var. ompha P odes, L. Jakobshnvn, Egedesminda, 
Illartlek glacier, &c. 

several varieties of this. 
Jakobshavn, &c. 

Jrtkobshavn, Illastlck glacier. 

glacier. 

Jakobshavn, &c. 

Ounartok, Godhavn, 
Lyngemasken, and 

Ja,kobshavn, Godhavn. 

Jakobshavn, Lpge -  
masken, Godhavn, 

Illartlok glacier. 
~ ~. 

* This rare fungoid-looking Lichen was found by me in considcrable 
abundance on n dry mossy slope before reaching thc Illartlek glacier. It was 
detected by Mr. W. G. Smith, having been accidentally pncked in the F q i  
parcels.-E. €3. 
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41. bcanora  polytropa, Ehrh. Jakobshavn, Ounartok, Ege- 
desminde, &c. 

42. L. polytropa, var. intricata, Schrad. Ounartok. 
43. L. badia, Ehrh. Jakobshavn, Ounartok. 
44. L. subfwscq, L. Jakobshavn, &e. 
45. L. subfusca, var. epibrya, Ach. 
46. L. bryontha, Ach. Jakobshavn, &c. 
47, L. turfacea, Whlb. 
48. L. sopJtodes, Ach. (Many varieties.) J~kobshavl~, &c. 
49. L. calcarea, L. 
50. L. cinwea, L. 
51. L. snzaragdula, Whlb. Jakobshavn. . 
52. Stereocaulon paschale, L. 
53. S. tomentosum, var, alpinurn, Law. 
54. var. deundatum, Auctt. Egedesminde, &c. 
65. Cladonia pyxidata, L. (Various vars.) Jakobshavii and 

Illartlek glacier. 
56. C. vevticillata, Hffm., var. cervicornis, Ach. Jakobshavn, 

&C. 
67. C. gracilis, L. (Various vars.) Jakobshavn, Illartlek 

glaciey, &e. 
58. C. amaurocma, Flk. Egedesminde and Godhavn. 
59. C. furcata, Schreb. 
GO. C. cornucopioides, L. (Various vars.) Jtlkobshavn, &e. 
61. C.$mbi*iata, L. Jakobshavn, &c. 
62. C. deformis, L. 
63. C. rangiferina, L. Egedesminde. 
64. C. degenerans, Flk. 
65. C. uncialis, L. Godhavn. 
66. TJ8amnolia vermicularis, sw. Jakobshavn. 
67. Umdilicaria hypedorea, Ach. (Various vars.) Jakobs- 

havn, &c. 
68. U. ayctica, Ach. 
69. Z% cylindrica. L. (Various vam.) Jakohsliavn and 

Egedesminde. 
70. U. vellea, L. Jakobshavn. 
71. Lecidea Gradandica, Linds.* ?Jalrobshavn. (Hudlesst.) 
72. L. vernalis, L. Jakobshavn, &c. 
73. L. parasema, Ach. (Va~s.) Godhavn, Atanakkerdluk. 
74. 1;. lapicida, Ach. 
75. L. fusco-ati*a, L. Jakobshavn. 
76. L. castanea, Hepp. ? Illartlek glacier. 
71. L. sabuletorum, Schreb. 
78. L, obscurata, Smrf. ? Jakobshavn, Btc. 
79. L. disciformis, Fr. (Various Pam.) Illartlek glacier, &e. 
$0. L. atyo-alba, Ach. (Various vars.) Jabobshavn, &c. 
81. L. p e t ~ w a ,  Wulf. (Var.) Atanakerdluk, Jakobshavn, &c. 

Jakobshavn, &e. 

Jakobshavn, &c. 

Kudlesset and Jakobshavn. 
Kudlesaet (various forms). 

Godhavn (various forms). 

Jakobshavn, Egedesminde, &o. 

Jakobshavn, &e. 

Illartlek glacier. 

Jakobshavn. &c. 

Jakobshavn, &c. 

* This species, with iiczu forms (Lipccies and varieties) not here enumerated, 
[Trans. Liiin. SOC. will be described h a separate Memoir in preparation. 

xxvii. pp. 305-368, with five 4to. coloured plates.] 
a 2  
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82. Lecidea geographicu, L. (Various vars.) Jakobshavn, 
Egedesminde, &c: 

83. L. alpicola, Schr. Jakobshihdvn, Egedesminde, &c. 
84. L. sulphurella, Th. Fr. 2 Atanakerdluk. 
85. L. myriocaipa, DC. 
86. Spihmophora coralloides, Ach. (Various vars.) Egedes- 

87. Coniocybefurfuracea, 1;. Illartlek glacier, Clauslmvn. 
88. Collema melamum, Ach. Jakobshavn. 
89. Leptogiunt lacerum, Sw. Jakobehavn. 
90. Ephebe pubescens, L. Egedesminde. 
91. Normandina viridis, Ach. Lyngemarken. 

Jakobshavn, Egedesminde, kc. 

minde, Illartlek glacier, &c. 

(V.) Marine A l g a  By ALEX. CROALL, Associate B.S., Stirling, 
and Joint Author of ‘ 6  The Nature-Printed British Sea- 
weeds.” 

[I did not make the collection of Algae a -special object, and 
the comparatively large number of species here recorded is due 
more to the skill and patient industry of Mr. Croall, than to any 
special acumen or diligence on the part of the collector. Hitherto, 
exclusive of freshwater forms, there have been found beyond 
60° north latitude over the whole Arctic region 63 speaies of 
Marine Algae.* The well-known algologists who have examined 
this collection have been able to detect, by critically examining 
every scmp, 41 species of marine and 11 freshwater forms in or 
around Disco Bay alone.-R. B.] 

MELANOSPERME&. 

1. Fucus uesiculosus, L. Ritenbenk shore, with Ectocavpus crinitus, 

Host of the specimens are rather dwarfish, some of them even 
less than an inch in. length, yet even some of these pear fi.uit, and 
among them are specimens both with and without alr-ves1cles. 

2. Fucus nodosus, L. 
Rather more slender than usual,,and the receptacles more glo- 

bose 6 but similar forms may be seeu on our Own shores. Floating 
in sea out of sight of land, in Davis’s Strait, off Lichtenau. June. 

3. Desnzarestia acubata, L. 
Scarcely differing from ordinary specimens, and barren as usual. 

Jakobshavn harbour, in 4 to 5 fathoms, muddy bottom; very 
plentiful. 

4. Alaria Pylaii, Grev. 

by the natives, 

&c. 30th August, V.C. Egedesminde, off Rifkol, &c. 

Common just within low-water mark at  Jakobshavn, &C. Eaten 

* Dickie, Journ. Linn. SOC. Botany, vol. ix. p p  255-245. 
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5. Laminaria saccha&a, Laa. 

natives. 

6. ChortEa$lum, Ag. 

fathoms ; abundantly. Sakkak, Wdgatz Strait. August. 

7. Aguivnz Tmneri, I?. & R. 
Very abundant in Egedesminde harbour, in from 5 to 6 fatloms ; 

substance of frond very brittle when fresh. 

[In both 1861 and 186’7 I identified as common along the Arctic 
shores, Laminayia longicruvis, De la Pyl., and L. .fascia, Ag. 
Among a small collection made at Godhavn by Frue Smith, 
wife of the Royal Inspector of North Greenland, I detected L. 
digitata, L., in addition.-R. B.] 

DICTYOTACE~. 

Everywhere in the Lamlnarjan zone ; called kzk-wck by the 

RockpooIs, and similar to such on our own shores, also in 2 

8. Dictyosiphon foeniculaceus, Grev. 
Tho specimens exhibits both the solid and fistulose state of the 

plant, but no spores were observed. Most of the specimens had 
been found floating. Jakobshavn, 3 fathoms, July 5, with many 
Diatomacee j Egedesminde, June loth, highwater-mark ; pools 
011 shore, with Schiezomma obtusunz ; Claushavn, 30th June, 
floating near shore ; Disco Ray generally ; Ritenbenk, on shore, 
August ; Sakkak, in 2 fathoms, Augusb ; everywhere common.. 

CHORDARIAUEAC. 
9. C~oi.dai,ia~ageZZ~orm~s, Lam. 

rock-pools at highwater-mark, Egedesminde, 10 th June. 

10. Elachista fucicoli, Fries. 
Parasitic on Fucus vesiculosus, in company with E. c&itus ; in 

rock-pools within highwater-mark, where streams of fresh water 
flow over i t  during a portion of the day. 

parasitic on L. Zongicrtwis, Boating in Davis’s Strait, May 29th ; 

Julrobshavn. June. 

ECTOCARPACEB. 
11. Sphacellaria pluntosa, Ag, 
12. S. cirrhata, Ag. 

The first species appears to be the most common, as small frag- 
ments of it were continually occwring entangled with almost 
every specimen . . . . No separate specimens wero obsorved; 
but very satisfactory fragments were found among a mass of 
rubbjs11 washed up at highwater-mark, a t  Godhavn harbour, with 
other Algs and freshwater plants. 

13. Xctocarpus siliculosw, Lyngb. 

i n  the selt off Holsteensborg, &c. May, 
Very dwarfish, scarcely an inch in height, aud barron ; floating 
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14. Ectocarpus crinitus, Carm. 
In rock-pools, Jakobshavn, common ; also found at Ritenbenk 

and Godhavn. The specimens referred to this species are sufi- 
ciently numerous, but without fruit; if not identical with this 
species, they are certainly very closely allied, at  least in structure. . . . . It cannot be a very uncommon species, as fragments of it 
were occurring with almost every specimen, often much decom- 
posed, and covered with Diatomacea!. 

RHODO SPERMEB. 

RHODOMELACEB. 
15. Polysiplkonia urceolata, Grev. 

Most of the sections exhibit five siphons, occasionally four, 
while P. arctica is said to have seven. The specimens were para- 
sitical on the stems of Laminaria!, from a depth of 3 fathoms 
(Jakobshavn) ; also in rocky pools at  Egedesminde, &c. 
16. Melobesia polymorpha, L. 

A very characteristic specimen of this species, smooth, rounded ; 
the upper surface covered with the dot-like punctures of the 
Ceramidia ; the margin free, and somewhat curved upwards. A 
frmtiire shows that only the upper surface, forming a narrow 
zone of about +th of an inch in depth is alive, being still filled 
with the colouring matter of the cells, the rest being pure white. 
17, Dclcsseria angustissima, Griff. 

A small fragment only of this was detected entangled among 
the filaments of Confcrva Mclagonium, without fsuit, but suffi- 
ciently characteristic of the species. Jakobshavn, 5 fathoms ; 
plentiful. July. 
18. Hypnea pu9ymrascens, Harv. 

with others, also without fruit. Egedesminde. June. 
19. E u t h r a  cristata, J. Ag. 

on a fragment of Tubularia indivisa, L. 
20. Rhdophyllis veprecub, J. Ag. 

A single small specimen of this was dredged from 12 fathoms. . . . . . Egedesminde. June, with Flustra avicularis and 
Callithamnion amcricanum. 
21. Dumontia filifoormis, Grov. 

June, plentiful ; Ritenbenk shore, August. 
22. Kallymenia renifoi-mis, Turn. 

We have some hesitation in referring the specimens to this 
species, not from any doubts entertained as to their Identity, but 
from the circumstance of the specimens of previou8 collections 
having been referred to a different species, or at least designated 
by a different name (Kallymenia Pennyi, Har.) . I . - 

Small fragments only of this species were observed, mixed up  

A small but very distinct specimen of this was found growing 

Just  below high-water mark at  the ‘ I  Kirke ?’ of Jakobsh&vn. 
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23, Holosaccbn ramentace~m, J. Ag. 
Them are numerous sx~amples of this, many of them quite 

simple, and others’ dmXlantly branched, and from 3 to ’r inohes 
in length. Jskobshavn, Sakkak (2 fathoms), &c., V.C. 

24, Rhodynteniu pulmata, L. JJobshava, in 3 fathoms, July, 

CERAMEAGEB. 
25. Ceramizma p.u6mm, J. Ag. 

A rather slender form, the main stems opRque, the branches 
sub-dia$anous. It may prove a distinct species when this 
puzzling genus is batter understood. Washed up on the beach ut 
Godhavn. September. 
26. Ptilota sewata, Icutz. 

only u few 
frngrnentary specimens were observed, inixcd wit11 otlior species ; 
the smallest of these, however, exhibit the doubtful churucter of 
the species. Jakobshavn, 3 fathoms ; just below highwater, 
mask at Claushavn, covered with CeZZuZaria wptans. 
27. CalZitiLamnion antericasum, Harv. 

Only u few fragments of what seems referable to this species; 
Jvere detected among Rhodophyllis vepreculu. Tt is remurkable 
for the length of the joints, and tho patent and attenuated 
branches. 
28. C. Rot?&, Lyngb. 

on our ovn shores, 

Another intermediate form, and cqudy puzzling. 

Scarcely differing even in luxurianoe from well-grown spegimBps 

CHLOROSPERMEJE. 
SIP~ONACEB. 

29. B~yopsis plumosu, Ag. 
Specimens small, but characteristic of tho species. Tho size 

may depend p~rtly upon the Bemon (June), and partly on the 
locality (in rock-pools). 

CONFERVACE&. 
30. Cladophora arcta, ICutz. 

I n  the collection thoro are numerous specimons exhibiting the 
plant both in the spring and summer form, aome of them in. a . 
beautifully sporiferous condition. Pools on shoro, 1 Jakobshavn, 
June ; Egedesminde, sandy shore close to high-water mark, June 
10; Sakkak, 2 fathoms, August. Godhavn, washed on beach, 
September. 
32, co)Lpm urenosu, Carm. 

in structure, but the filuiiieiits finer than usual in this 
species. AP J&obsliavn, rocks 011 shore. July. 
32. C. melagonium, web. et Mohr- 

The specimens agree well in Structure, but their. luxuriance is 
remarkable ; from 18 to 24 i d e a  being the W e W e  Size. They 
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are thus much less rigid than if they were mow dwarfish and 
stunted in their growth. Jakobshava harbour, 5 fathoms, July, 
plentiful ; and outside of the harbour, in 3 fathoms, not 80 common. 

33. Conferva Youwgeana, Dillw. 
To this species we refer a few filaments apparently attached t? a 

slice from the stem of Laminaria lo i zg icr~r i~ ,  being unablo satls- 
factorily to refer them to any other. Found floating in Davis’ 
Strait, off Rifkol, mixed with Schizonewa o3tusum. June. 

ULVACEB, 
34. Xnte~otnorpha conapressa, Grev. 

shores. 
present species. 
35. UZva latissima, L. 

August, &e. 
36, Porphyra vulgaris, Ag. 

37. Bangia fusco-purpurea, Lyngb. 

As plentiful and as polymorphous appareni*ly as on our own 
All the fornw, however, seem easily referable to the 

Jakobshavn, 3 fathorns, July ; Sakkak, August. 

Equally abundant with the last. Jakobshavn, 3 fathoms. 

Sakkak, 2 fathoms. August. 

, . . . . Floating in the sea, Davis’ Strait. May. 

OSCILLATORIACIAL 
38. Ly7zgbya Carmichaelii, Harv. 

Filaments of this species are frequently entangled among other 
specimens, so that the species does not appear to be uncommon, 
but they are very variable in thickness, nnd several species may 
be included. Floating in the sea, parasitic on the stem of Lami- 
nasia Zongicruvis, in Davis’ Strait, off Holsteensborg. 

39. L.$acca, Harv. 

and others. 

40. L. specwsa, Carm. 

.in Davis’ Jtrait, north of Holsteensborg. May. 

May. 

Only a, few filaments of this wore observed mixed with the last 

A fine s ecimen of this beautiful species was picked up floatiug 

(VI.) FreslLwater A l g ~ .  By G. DICIEIE, M.A., M.D., F.L,S., 
Professor of Botany in the University of Aberdeen. 

ULVACEB. 
1. ~ras io la f~7 lv ia l i~ i s ,  Somn~erfeidt. 

This was first described as a native of Noivay by Sommerfeldt 
in 1828. Meneghini hm more recently published it as P.  Sautevi, 
and Grunow has constituted var. 8, Hausnianni; it  is, however, 
right to retain the name first given it. Both forms are in this 
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collection, gathered !; close to highwater-mark in freshwater 
pools, visited by the spray, at  Christianshaab, August; and ‘( dried-up pools near the sea, Jakobshavn, June. The large 

“ form, var. ,B, in freshwater pools, Egedesminde, &c.* The 
plant varies considerably in size. I n  places only partially moist, 
it is small ; and when superficially examined in the dry state, it  
might be mistaken for the large forms of P. crispa. This error 
I committed in a list of species collected by Dr. P. e. Sutherland 
in the summer of 1852.t It is reported, on the authority of Vahl, 
as a nntive of Spitzbergen. Mr. Brown’s specimens comprehend 
various stages. At first it  i8 linear with narrow stripes, sllbse- 
quently oblong-ovate with undulate and crenate margin, and finally 
very broad and irregular in outline. 

2. Enteromorpha compressa, Linn. 
The specimens might be referred to the smaller and simpler 

forms of this variable species. “Jakobshavn (June), in n rock 
‘6 pool within highwater-mark ; but the same pools during slack 
6‘ water fill by influx of freshwater streams, so that tho plants grow 
(6 half the time in fresh, and the other half among salt water.”-R.B. 

3. E. percursa, J. Ag. 
‘6 Lyngemarken, Disco Island (September) ; and a few specimens 

mixed with PrasioZaJEuviatiZis, at Jakobshavn, in slightly brackish 
pools, out of reach of the tide, but visited by sea spray, June“ 

CONFERVACEB. 
4. Conferva bombycina, Ag. 

‘6 Stagnant pools of fresh water, among ‘the rocks near the sea, 
Jakobshavn, Egedesminde, and Lyngemarken (July, June, and 
September).”--R. 13. 

5. C.JEoccosa, Ag. (Mici*osporajoccosa, kutz.) 
The spccimens are not in very good condition, but cannot be 

referred to in any other genus or species. cL Pools of fresh water 
‘( near the sea, Jalrobshavn (July), and Egedesminde (June)."- 
R. B. 

ULOTZRICACE~% 

1867.”-R. B. 

6. Ulotkrix mucosa, Thunb. 

referred to this species. 
6‘ Egedesminde (June), and in streams, Jalrobsliavn (June).” 

7. [J. minutd‘la, Kutz. ? 

There are only two small specimens, Which, however, may be 
“ Moist Places near running water, 

Certainly distinct from the former, judging from the diameter 

* Many of the marine A l p  were encrusted with various Foraminifera, 
polyz,-,a, and other Zoopb’tes. Among the latter were observed cel1epom 
pilnlicosa, c. ramulosa, Celhlaria rcptans, Crisia eburnea, Fhistra avicu- 
Iaris, 1’ubqJipora patina, Tubelaria indivisa, &c. 

t Appendix to Inglefield’s ‘I Summer Searoh for Sir Johu Fruuklin,” 1853. 

< -  
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of the filaments; but in a genus where the length of the joints 
and the diameter vary so much, it is not easy to name from dried 
specimens. Very much entangled and mixed w t h  Conferua 
bombycina, (‘ as a floating scum on freshwater pools close to the 
(( sea and within reach of the spray. 

PALMELLACEB. 
8. i?fydTuTus penicillatW, Ag., var., paruulus. 

(6 In filaments (attached to small stones) in the current flowing 
‘( from the spring at Lyngemarken ; Sept. This spring maintains D 

‘( uniform temperature d l  the year round, and remains unfrozen 
‘: during the winter.”-R. B. The spccimens, in the dry state, were 
not in a condition to show general outline ; but there can be no 
doubt about the genus, a comparison with an authentic specimeri 
having been made. The cells (‘( gonidia,” Kutz.) ape in lineal Eeries, 
ovate or oblong-ovate, and with one end, usually the narrower, 
colourless. I have little doubt that it is a small variety of the 
above species, which is widely diffused, and varies much in size 
and branching. I n  ‘6 Nereis Americana,” by the late Professor 
Harvey, it is reported as attaining a length of one or two feet at  
Sunh FO, New Mexico ; in Northern Europe its size is very much 
less, and in every respect Liable to great variation, I n  Fries’ 
‘( Summa Vegehbilium Scandinavia?,” it is reported as found in 
Norway and Lapland. Mr. Brown’s discovery of it in Greetiland, 
in nearly lat. 70” N., is of some interest, when the circumstances 
are so peculiar. 

OSCILLARIACEX. 
9. Lyngbya cincinnata, Kutz. 

Abunhnt  in “ Lyngemarken Spring. Sept.”-R. B. After 
careful examination, I am constrained to refer this to the above 
species, which appears to be widely diffused in North Europe. 

10. Oscillaria. 

last, but they are too imperfect for specific recognition. 

June 1867.”-8. B. 

There are two species (mere fhgments), and mixed up with the 

CHROOESCCACEAC:, 
11. Microcystis, SP. 

Mr. Brown found this on the petrous bone of a Seal lying on 
damp ground at Egedesminde, in the form of a faint green crust. 
It may be referred to the above genua, but further I cannot venture 
to decide. 

During examination of portions of the specie8 already enumerated, 
the following Desmidies and Diatomacee were incidentally 
noted :- 

DESMIDIE~E:. 
Cosmarium undulatum, Corda. 
C. connatum, Sreb. ? 
Staurastrum pggnmmm, Breb. ? 

Penium truncatunt, Breb. 
Closterium Cornu, Ehr. 
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DTATOMACE~. 
Epiti~entia ocellata, Xutz. 
Eu9aotia momdon, Ehr. 
Syncdra ulna, Ebr. 
Navicula dicephala, Ku ta . 
Xtauroncis anceps, Ehr. 
8. gracilis, Ehr. 

In  conclusion, it may be remarked, that while greater special 
attention to the freshwater forms would probably have produced 
a few more speoies, nevertheless that department of the flora of 
Danish Greenland cannot be otherwise than limited, on account 
of the peculiar conditions of the region-the interior being at all 
8ehqons a frozen waste, and merely a narrow line along the shores 
presenting streams and pools of fresh water, with here and thore 
a few springs. 

Coeconema lanceolatunt, Ehr. 
Meridion circulare, Ag. 
OclooatidizmL n~csodon, KUCZ. 
Tabellaria$occutosa, I h  tz. 
Ifintantidium majw, w. Sm. 

(VII.) Fungi. BY WORTEUNGTON GEORQE SMITH, F.L.S., 
London. 

[The species of ‘Fungi found in an Arctic country like Green- 
land can bo but few, and it being almost impossible to preserve 
them in a condition iit for after study and determination mused 
me to be less anxious than otherwise I might have been to pay 
much attention to their colIection. The extraordinary hoat and 
dryness of the summer of 1867 wore not favourable for tho 
growth of this order of plants. Mr. Smith has, however, beon 
able to identify with some certainty nearly al l  of the species 
which I brought home.-& B.] 

1. Agariczu (AQKM.~~cx)  T X Z ~ ~ ~ C X ~ U S ,  13~11. MOSSY b8nk o~~l~osi(,e 
the Seltlement of Godhavn. Not uncommon, Sept. 

2. A. (Clitocyle) injiundibuliifos.mis, Schaeff. Go&vn, &e. 
Sept, 

3. A. (Clitocybe) brumalis, Fr. Jakobshavn, &c, 
4. Hyg~opl~olorus virginius, Fr. This common csculont specioe 

I found at Jakabshavn, &c. 
5. Boletus scaber, F’r. Jakobshavn. July. 
6. U?wmyres intmsa, Lev. 

vulgaris, L., at  Lypgemarken, Disco Island. Sept. 
Parasitic on leaves of Alchendln 
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XXXV.- .THE LICBEN-FLORA of G~EENUND, with Re- 
marks on the Lichens of other Arctic Regions. By 
IT. LAUDER LINDSAY, M.D., F,R.S.E., F.L.S. 

[Reprinted, by Permission, from the Transactions of the Botanical 
Society of Edinburgh, vol. x., pp. 32-65. &ad January 14, 
1869.3 

I. Introduction. 
My attention was drawn to the Lichen-flora of Greenland by 

being requested, in tbe winter of 1867-8, by my friend Robert 
Brown, Ph.D., F.R.G.S., to examine and determine the Lichens 
collected by him in West Greenland in the courLe of the “ West 
‘‘ Greenland Exploring Expedition ” of 1867. On studying, in 
connexion with the determination of the species submitted to me, 
the literature of Gseenland Lichenology, I was surprised to find 
that there is not on record any separate and modern list of tho 
Lichens of that country. I t  h+s occurred to me to endeavour to 
supply this want in lichenological literature by drawing up tho 
Enumeration, hereto appended, of d l  Lichcns up to this date, 
found, or recorded as having been found, in Greenland, compiled 
from all the sources of information accessible to me. 

The basis of the said list is a catalogue of the Lichens collected 
by Dr. Brown. But it includes also all those mentioned as OC- 
curring in Greenland by Th. M. Fries in his “Lichenes Arctoi 
‘6 Europae Grcenlandizque.” * This work includes a record of 
all the Greenland Liclien-collections of Danish botanists, by whom 
chiefly contributions to its Lichen-flora have been made. The 
largest and most important of these collections appears to have 
been that of J. Vahl, which was made exclusively on the west 
coast, as was also Dr. Brown’s. Minor collections were made by 
Rink and Wormskiold. 

The localities of Dr. Brown’s collections were chiefly on, or in 
the vicinity of, Disco Island. They have been elsewhere particu- 
early specifiet3.t The additional locdities mentioned by Fsies 
include the following, which, having no .means of ascertaining 
their exact geographical position, I arrange in alphabetical order :- 

Alluk, Amaralik, Amitsuarsuk. Okivisekan. 
Godhaab. Pakitsok (Jakobshavn dis- 
Holsteinborg and d i s t r i c t  trict). 

including Ilrkatok. Sarmalik, Serkunsuk, Syd- 
Isortok. ostbugten (district). 
Julianehaab. Tiltsulik, Tunnudliarbik, 
Kukiarsuk. Tcssarmiut. 
Neunese, Njarasurksoit, Ne- Umanak, Upernavik. 

nortalik. Wajgattet [ Waigat]. 
I have also included in my Enumeration all Greenland localitios, 

or Lichens, recorded in the following works or papers :- 
1. Crantz : ‘( History of Greenland ” (1820). His list of 

Lichens (p. 318) is unimportant and very meagre, not amounting 
* Trans. Royal Society of Sciences, Upsnla, series iii. voi iii. 1860. t “ Observations on Greenland Lichens.”-Trans. Lin. SOC. xrvii. (1869). 
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to thirty species, named according to the nomenclature and classi- 
fication of Dillenius and Hudson. Several names it is impossible 
now to identify with modern species. 

2. Th. M. Fries : “ Liehenes Spitsbergenses,” 1867 ;.published 
in the ‘6 Kongl. Sveiiske Vetenskaps-Akademiens Handlingar.” 

8. Nylander : ‘‘ Lichenes Scandinavia+’’ 1861. 
4. Walker and Mitten : Lichens collected by Dr. Walker of the 

‘‘ Fox ” Expedition, under Sir Leopold N‘Clintock, on the coast at  
Frederikshaab, Godhaab, Fiskernaes, U ppernavik, and on Disco 
(Godhavn). Determinations by Mitten. Journal of Linnean 
Society, Botany, vol. v., p. 87. This list contains some that are 
not mentioned by Fries. Extra-Greenland localities wel-e-rort 
Kennedy, 72” N. late, on the Boothian peninsula, which occupies 
a central position among the Arctic-American islands ; Pond’s Bay 
and Lancaster Sound, on the west side of Baffin’s Bay ; and Cape 
Osborne, with whose geographical position I am unacquainted. 

5. Hayes and James : Lichens collected by Dr. Hayes ; deter- 
minations by Professor Thomas I?. James ; Proceedings of the 
Academy of Natural Sciences of Philadelphia, 1863, p. 96. These 
collections were made much more to the north than any of the 
others, viz., in Smith’s Sound, between parallels 78” and 82”. It 
is not, however, always or clearly stated on which shore they 
were collected,” though it would appear to  have been the eastern 
or Greenland side. 

Professor James remarks, “Not a single fwi ted  specimen was 
to be found in the entire collection,” a circumstance of interest 

in connexion with a fact I have pointed out elsewlierc t-the 
frequency of barrenness (in apothecia) of the Lichens of Arctic 
countries. I t  would almost appear that this sterility, or its fiv- 
quency, bears a proportion to the northernness of the latitude. 

James enumerates the following, which were not found, or are 
not recorded, by other collectors or lichenologists :- 

Alectoria sulcata, L6v.S Stereocaulon condensaturn, 

Parmelia Borreri, Turn.[[ Cladonia i%rcata, H?j$rto., vay. 
Neuropogon Taylori, Hook.$ Hfm.T 

racemosa, l%?k.*+ 

* Such an omission becomes of more importance where the Strait is much 
broader. Thus, in the Hew and other Herbaria, I have found specimens 
labelled ‘rBaffi’s By” or “Davis Straits.” Now, Greenland occupies so 
decidedly an intcnncdiate position between Europe and America in rcgard to 
its general flora, that it is always desirablc to know on what side of the bay 
and straits Sn question given plant-collections have been made. In  the 
KQW Herb., however, I have frequently met with labels of a much vaguer kind, 
e.p., ‘ I  North Pole,” “ Arctic regions,” “ Franklin’s first journey,” or Parry’s 
‘ 6  first voyage,)’ without specifying any precise looality 1 vide also p, 900. t u Observations on Greenland Lichens.” 

3 Nylander (Syn., p. 281) eves it only as an Indian species. 
$ Nylander (Syn., p. 2.73). gves 1: Only as an Antarcfic species. 

it has been confounded with its Arctic represcntative N. nieluxunthus. 
I] Nylander (Syn., p. 389) gives its northern limit as Central Norway. 
T Nylander, (Syn., p. 250) gives its northern limit 

Probably 

Central Sweden and 
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Verrucaria popularis, FZk.* 
maura, WILlnb. 

vaT. striatula, Hfrn.? 
But these determinations appear to me so little trustworthy, for 

the reasons assigned in the root-notes, that I have not illcluded 
the Lichens in question in my Enumeration. 

6, Ross and Brown: Lichens o f  the East Side of Baffiu’s 
Bay, I&. 70”. to 7 6 O ,  and West Side of Poseession Bay, Iat. 73” ; 
determined by the lata Robert Brown, F.R.S., of the British 
Museum ; published in the “ Yoyagc of Discovery ” by Sir John 
Ross (London, 1819, 2nd. ea., vol. ii, p. 195). The Pame Lichens 
are probably what are enumerated as Baffin’s Ray Lichens in the 
collected works of the snid Robert Brown (voi. i ,  1866, p.. 178). 
This list contains, however, no Lichens not enumerated 1n my 
Catalogue on other authority. 

There are, probably, oiher minor papers on Greenland Lichens 
which I have not seen,$ e.g., one by Nylander, “Ad Licheno- 
graphiam Grcenlandiae quoedam Addenda ” (Regensburg, ‘( Flora,” 
1827), describing certain collections of J. Vnhl, including, nccord- 
ing to Krempelhuber ( ‘ 6  Geschichte,” p. 361), a record of three 
new species. 

In general terms, Lichen-collections in Greenland may he said 
to have been made between lat. 60°, the extreme south, and about 
75”, the latitude of Upernavik. Certain exceptional collections 
have been made gs high RE 1st. 824 while the majority have come ’ 
from about the latitude of Disco, 70“. 

Geologically Greenland appears to consist, for the most part 
of-(l), granites ; (2), metamorphic schists, especially gneiss and 
micamslate ; (3), various traps-porphyritic or amygdaloidal ; and 
(4): various superficid Tertiary strata, exhibiting at some points 
a rich fossil 0ora. 

There is in Greenland a great scarcity of arhoreal vegetation- 
a circumstance that, more than any other perhaps, determines the 

British form. I collected it both in Norway and Baroe (“Northern Cla- 
do&+’’ pp. 420-1, Journal of Cmnean Society, vol. ix. Botany). It would 
appear to be a much more northern Lichen than Nylander supposes. I have 
given its northern distribution in a paper on the “ Arctic Cladonife” (p. 172, 
Transactions of Botanical Society of Edinburgh, vol. ix. 1867).  

* This is probabl a synonym, but I do not find it in any of the lieheno. 
logical works in my gbrary, 

f If this be V. striatula, Whlnb., it is recorded by B’ries (Arct,> p. 267) 
occurring in Finmark. 

It thus appears, that, while in the case of certain of these Lichens (c.g., the 
Alecton’a and Neuropogon) it is most unlikely they can occIu’ in Greenlund, in 
no caee is the determination such that it can be relied upon 1 

$ Thus Brcmpolhubor refers (“ Geschichte,” p. 361) to- 
1. Collections by Breutol. 5. A list of Lichens, determined by Mr. John 

Sadler, collected by Robert Brown, F.R.G.S., in North Greenland (Browne 
and Women’s Islands), and on its west coast (Haro Islnnd).-Trans. Bot. SOC. 
of Edin., vol. vii, 1862, p. 374. In R letter to me, Dr. Brown describes tho 
said Lichens &B “ only a few ” collected, in 1860, on the Duck Islands, off 
‘6 the north (7) coast of Greenland. . . . There was only a short list. . . . 
I‘ When I landed that summer, which was rarely, the ground was covered 
“ with snow, and the only things which peeped out were R few Lichens on the 
*‘ rock-summits, all of whiah I . . . . collected.” (See above, p .  863.- 
EDITO~.) 
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peculiarities of its Lichen-flora. There is a total absence of forests, 
and, consequently, of the shade and moisture which they provide 
and conserve. Hence there is a comparative absence of the Graphi- 
dere,* Stictce, collemata, Calicia, Usnee, Ranialina, Pertusa&z, 
Endocarpa, and generally of the cwticolous Lichens so common in 
Central Europe and America. The.vant of forests can scarcely, 
however, account for the paucity of Vwrzicarire, many at least of 
which Itre saxicolous. Though, as a general rule, trees are absent, 
they occur, as they do in Iceland, Faroe, Shetland, Orkney, and the 
Hebrides-exceptionally, of stunted growth ; while there seems to 
be no scarcity, at least at  certain points on the western coast, of 
woody bushes or shrubs. Thus the following trees or shrubs are 
reported7 as occurring in Greenland :-Service-tree, Birch, Alder, 
Willow, Juniper, Crowberry, Whortlcberry, and BIack Crake- 
berry. 

While there is absence or scarcity of corlicolous, fruticulose, 
and foliaceous Lichens, there is an abundance of saxicolous forms, 
referable mostly to the genera Lecidea, Lecanora, Spamaria,  
Pai*melia, and Unibilicaria ; of terricolous species, referable to the 
genera Cladoniu, Alectoria, Cetraria ; and of muscicolous species 
and varietie9 belonging to the genera Lecidea md Lecanora. 
But the only prominent feature of the Lichen-flora of Greenland 
recorded by travellers is the abundance of the Untbilicarire, 
which in many localities give a character to the colouring of the 
landscape. Thus the author of the ‘‘ Edinburgh Cabinet Library ” 
volume on Greenland writes of tho interior :-“ The mountains 
“ are either entirely bare, or covered with a mourning veil of 
“ black Lichens )’ (p. 226). . . . (‘ The dark rocks are clothed 
‘( with numerow sombre-coloured Lichens, which grow with great ‘‘ rapidity beneath the snow ”$ (p. 380). Near Cape Lister, on 
the east coast, he describes a ‘‘ pavement of loose quartz or harn- 
(6 blende stones, either naked or covered with black Lichons. 
‘‘ These, with a few tufts of hardy plants, were all the vegetation 
‘‘ visible” (p. 247,) 

Some parts of the country are described ag absolutely banvn. 
“Even the Greenlander, accustomed as he is f; the horrors of 

r6 nature, calls these spots places of desolation (p. 226). Of 
certain parts of the coast, Graah says (1887), “A7, kiln of Vege- 
‘‘ tation was observable on these walls of rock . . . at many 
IC places not euen a bit of moss ” (pp. 47,48)--“ moss ” being a com- 
prehensive and vague term generauy used by trnvellers to include 
Lichens, especially of tho fruticulose kinds (c.g., Cladonda, Rama- 
lina, Alectoria, Usnea, Cetraria I n  works of travel I not unfrc- 
quently find rocky or desert districts of country described as 
bwwen of vegetntion. For instance, Lord I-Iaddo, speaking of the 

- -l_l_. I - __ - - 

* Artkoniu trubitiella is the sole represcntativc of this largo family. 
3 Edinburgh Cabinet Library vohmo on ‘6 Iceland, Greenland, and the 

“ Baroe Islands,” 1840, pa 377, chapteI* on Botaiiy. 
3 This assertion, if it is founded on fact, is of much iritCreSt in connexion 

with the question of Lichcn-growth at! a test of age, a subject of which I have 
treated shortly in the Report of t h  British Association for 1867, p. 88, and 
more fully in qc The Farmer” of October 88, 1867. 
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rocky banks of the Nile in Egypt and Nubia, says they were 
‘‘ without a particle of vegetation”* (p. 17’3). This does not 
expressly exclude Lichens, as the term ‘‘ vegetation ” is in such 
cases used in reference to phrenogamic vegetation only. But 
elsewhere, in the same narrative, he specially excludes even 
Lichens, e.g., where he describes ‘‘ precipices and cliffs without 
“ the least particle of vegetation, or even a Lichen on the surface )’ 
(p. 129) . . . they have not even a single Lichen” (p. 134) 
-aa if Lichens were an inferior growth to vegetation ! 

All I such pictures are imaginative or poetical ; they ape not 
scientific-not the assertion of naturalists with specially trained, 
all-observant eyes. They contradict the observations both of 
geologists and botanists, e.g., Sir Charles Lyell’s observations on 
the vegetation of the young lavas of Vesuvius and Etna, and my 
own on that of the older lavas of Ice1and.t All observation and 
inquiry lead me to conclude that in no part of the world are rocks 
of any age-that is, of more than a few months old-absolutely 
devoid of lichenose vegetation. I have made careful observations 
on the rapidity of Lichen-growth and development, and have 
shown elsewhere 3 that a very few months or years, in different 
localities, suffice for the appearance on fresh surfac , whether of 
rock or wood, of a luxuriant lichenose vegetation.? Beaumont 
therefore sings, with more truth than the travellers quoted- 

“ The bleakest rock upon the loneliest heath 
Feels in its barrenness some touch of spring‘; 
And, in the April dew or beam of May 
Its moss and lichen freshen and reyive?; 

l-%cy ’9 the.de,gr;rt-of ~OO~QWA&,  ur equally loose volcanic dust, 
where there is not sufficient cohesion of particles to permit of 
higher vegetable gi*owth, Lichens are developed both on the said 
sand or dust itself, and on all foreign substances of sufficient density 
t o  permit of the adhesion of their thallus, or their apothccia ; for 
they are much more frequently athallinc than is generally sup- 
posed. Thus th‘ey coat the bleached bones of the men and animnls 

1 

* “Memoir of Lord Haddo,” by Elliott. + (6 Northern Lichen-Flora,” p. 403, Journal of finnenn Society, vol. ix., 
Botany. 

$ ‘‘ To what Extent is Lichcn-Growth a Test of Age P ”-Report of Brit. 
AssOCi&iOn, 1867, p. 88 ; “Farmer,” October 23, 1867, p. 628. 

fj An extract from l r  M‘clintock’s Reminiscences of Arctic Ice-travcl,” in 
the 6 1  Journal of the Royal Dublin society,” vol. ii., p. 235, bears on the 
subject. 

Sir F. L. M‘Clintock, searching for Parry’s encampment at Point Bias, 
recogniscd it by the stones arranged for keeping down the sides of his tent,” 
and others used as scats or pillows, and he found also that “the narrow- 
(( rimmed wheels of Sir. E. Parry’s cart had left tracks, still wondcrfully dis- 
‘6 tinct, in the soft, wet earth, thinly coated with moss I In  one place thae  
(6 cart-tracks were continuous for 30 yards. . . . No Lichens hadgrown 
(6 upon the upturncd stones, and even their deep beds in the 6oil;whcnce 
(1 Paw’s men removed them, were generally distinct. . . . This astonishing 
*I freshuess of traces, after a lapse of 33 yoars, compels us to assign a very con- 
(‘ siderable antiquity to the circles of stones and other Esquimaux traep, which ‘‘ we find sparihgly strewed dong the southern shorc of the Parry Group, 
GC since they are always moss-covered, and often indiStinCt.”-”DITOn. 

London, 1867. 
. 
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that have fallon victims to the inhospitality of-nature ; and all 
.manner of articles of metal, leather, or wood left by passing 
travellers. Tennyson sings, with perfect truthfulness of dcscrip- 
tion- 

‘6 And there they lay till d l  their bones were bleached 
And lichened into colour with the crags.” 

Some deserts on the Pacific coast of South America appear to 
be as barren as any in Africa or Asia, if not so extensive. One 
of them irc described by Darwin, mho was all day riding across it, 
as cca  complete and utter desert.” But he goes on to say that 
‘6 the loose sand was strewed over with a Lichen, which lies on 
‘6 the surface quite unattached.” This plant belongs to the 
6‘ genus CZadonia, and somewhat resembles the Reindeer Lic1ien.t 
6; In  sonle parts it ’was in sufficient quantity to tinge the sand, ns 
6‘ seen from a distance, of a pale yellowish colour. Further. inland, 
6‘ during the whole ride of fourtecn leagues, I saw only one otlier 
‘( vegetable production, and that was n most minute yellow Lichen $ 
c6 growing on the bones of the dead Mules.” 0 

The “ Old Bushman,” writing of East Finmark, describes ‘‘ long 
4‘ stretches of shingle and gravel without the least signs of veqe- 
‘6 tation-not even Lichens ” (p. 373).11 Von Bner 9[ says that 
absence of vegetation is characteristic of the deserts of Now 
Zembla. Nevertheless, he goes on to remark, that while foliaceous 
Lichens are scarce, every block of augitic porphyry is clothed with 
crustaceous syccies, which occur also, though lcss frequently 01’ 
copiously, on rocks or pitones of other mineralogical character. 
He specialises Lecidea geographica and StereocauZon paschale 
as prominent forms. 

My Catalogue enumerates 268 specicv and vaiieties (that is, 
those separately named by systematists) of Lichens in Grocnland. 
I n  1840 the Greenland Lichens on record amounted only to 59, 
and the difference between these figures shows the extent of the 
contributions that have been made in the interval to its Lichen- 
flora. I have elsewhere estimated the Lichens of Iceland at  aboiit 
150.** But it must be borne in mind that Icelund is a very mucli 
smaller country than Greenland-occupying only about 3 or 33 
degrees of latitude (fiom 63v to GGp)--while its Lichens have 
certainly not been collected and studied to the same extent. I 
believe that the Licheps both of Greenland m d  Iceland are at  
present under-estimated. I hnva 110 doubt that considerable 
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additions remain to be made to the Lichen-flora 
That of Greenland cannot be set down at less th 
probably considerably exceed this. There are few special col- 
lections of Lichens nlade in Greenland that do not contain new 
forms. Thus, Th. Fries, Nylander, and myself have detected 
novelties in the collections respectively submitted to our examina- 
tion-a circumstance that shows what might be achieved by the 
visit of an experienced Lichen-collector even to Greenland. As 
regards the geographical distribution of Greenland Lichens, it is 
sufficient here to refer to those- 

1. That arc confined to Greenland. 
2. 7, ,, the Arctic regions. 
3. ,, common to Britain. 
4. 97 77 the European Alps. 

Those that are confined to Greenland, or that may inemwhile be 
held as so restricted in their distribution, are the new species or 
varieties described by Fries, Nylander, or myself.” I have little 
doubt, however, that the majority at  least of these Lichens will 
sooner or later be found in other countries-Arctic or more 
southern. 

The purely or generally Arctic species are very few, viz. :--. 
Dactylina arctica. Lecidea spilota, var. polaris. 
Usnea melaxuntha. L. nuriczclata. 
Pyrenopsis hemutopis. L. nrmeniaca, var. nielabuca. 
Alectoi*in jubata, var. nitidula. L. pallida. 
Pelticleu scabrosa. L. insipis ,  var. geopiiila. 
UmMica9ia Pennsylvanica. L. scakosa, var. cinerasceias. 

. Pcmnaria lepidiota, var. tristis. L. urceoluta, and var. demi- 
P.  Hookeri, var. macrior. nuta. 
Squanzaria chrysoleuca, var. L. coronata. 

feracissima. L. cumulata. 
S. gelanaspis, var. alphoplaca. L. Castanea. 
S. geop7da. L. Tornmeensis. 
Lecanora tartarea, vars. gran- 5. SubfuScuZa. 

L. varia, mr. leucococca. Vtwucariu mauru, vas. a?m- 
L. atro-suZphurea. tina. 
I;. ferruginea, vars. cinnanao- V. ceuthocarpa. 

mea and hypnophib. I 

But some of these Lichens occur in countries or districts south 
of the Arctic Circle. Thus U. melaxantha occurs in Iceland 
(according to Th. Fries, Arct., p. 25, and Carroll in Seemann’s 
u Journal of Botany,” vol. v, p. 109). It occurs also very fre- 
quently in the southern hemisphere ; in Patagonia and its islands, 
on the Andes, in New Zealand and Tasmania, and on the Antarctic 
islands. I n  tho Arctic regions it is invariably sterile, while in tho 
Antarctic it is often fertile. P. hematopis I have found in 

* The mu, species or varieties found by myself in Dr. Brown’s ~ol lect io~s 

dinosu and thelep7ioroides. Arthonia trahinelka. 

are described in my ‘(Observations on Greenland Lichens.” 
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Iceland” nearly as far EM south as lat. 640. U; Pennsylvanica 
occurs in the United States as far south, at ‘least, as lat. 409 L. 
Tommensis descends below the Arctic Circle, but apparently not 
many miles. L. suzlfuscula appears to  be That Njlander named 
in my Herbarium L. bacillijera, var. subfuscula. It occurs in 
Iceland.? L. coronata (Rhezophiale of Th. Fries, Arct., p. 705) 
appears to be the Lecidea rhexoblephara, Nyl. (Scand., 240, 
and Carroll, 290). If so, it occurs in Scotland, on Ben Lawers, 
according to Jones. 

Deducting the speoies that are mainly or entirely confined in 
their distribution either to Greenland or to Arctic countries, the 
majority at least of the remainder occur on tho Scandinavian Alps, 
and many of them on the Alps of Scotland and Switzerland, or 
generally on those of continental Europe ; while a considerable 
number are common Byitis/& forms. Some Lichens, which are 
only dpine in Britain (Scotland), occur, as might be expected, at  
low elevations, and even on or near the sea-level, in Green- 
land (e.g., Thamnolia vermicularis, which is abundant in the 
Jakobshavn district, on or about the coast). 

The non-British species are the following :- 
Alectoria divergens. 
Cladonia carneola. 

cyanipes. 
Cetraria odontella. 
Nephroma arcticum, 

papyraceum. 
Parmelia centrifuga. 
Umbilicaria anthracina. 

hirsuta. 
spodochroa. 

Squnmaria chrysolouca. 
straminea. 

Lecanora chlorophona. 
epanora. 
oreina. 
peliscypha. 
molybdina. 

Lecanora Jungermnnnia. 
turfacea. 
nimbosa. 
mniaraea. 

Locidea dpestris. 

data. 
gem i lla ta . 
obscurata. 
fuscescens. 
cuprea. 
cinnabarinn. 
leucorm. 
squalid& 

Endocarpon dredaleum. 
Vemuwia mucosa. 

clopima. 

rt,ETlZEa. 

A comparison of the Greenland Lichen-flora with that of Arctic 
America (assuming Leighton’s Catalogue of Sir John Richard- 
son’s collections in 1826 $ to be representative of the Arctic- 
American Lichen-flora), shows that them exists a coiisiderablo 
difference in tho elements of which they are respectively made 
up. There certain genera and species in Arctic America 
that do not occyr in Greenland, while there are in Greenland 
at  least many species that do not occur in Arctic America. The 

T 2  
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first category includes Lichens that are more peculiarly Anaevican ; 
the second those which are characteristically Scandinavian.” 

In Arctic America there are four genera that are unrepresented 
in Greenland, vis., Odontotrenza, Ggi*ostomzlm, Xylographa, and 
Graphis; and the following species :- 

Nostoc commune.7 
Cladonia cornuta ; cariosa j 

Usnea barbata ; lacunosa. 
Ramalina calicaris. 
Evernia Prunastri. 
Nephromium tomentosuni. 
Platysma Richardsoni ; lacu- 

Sticta herbacea. 
Physcia ciliaris ; candelaria. 
Umbilicaria pustulata ; Muh- 

pityrea. 

nosum. 

lenbergii. 

Squamaria ambigua. 
Lecanora fulvo-lutea. 
Pertusaria leioplaca. 
Lecidea coarctata ; vesicularis; 

tessellata ; chalybeia ; pro- 
trusa ; parasitica. 

Verrucaria Frankliniana ; ni- 
grescens ; glabrata. 

Odontotrema Richardsoni. 
Gyrostomum urceolatum. 
Xylographa flexella. 
Graphis serpentina. 
Arthonia intumescens. 

There is, however, a much larger number of Lichens belonging 
to the Greenland flora, and for the most part to that of Scandi- 
navin, that do not occur in Arctic America. These include, 
besides the new forms found in Brown’s Collection, the* follow- 
ing species enumerated in the present Catalogue of Greenland 
Lichens :- 

Lccidea-a11 except geogra- 
phica ; sanguineo-atra j dis- 
ciformis ; atro-brunnea ; tur-  
gidula ; sabuletorum. 

1m.xmora-all save vitellina ; 
cerina ; cinerea ; parella ; 
subfusca ; glaucoma ; oreina; 
turfacea ; varia ; brjontha ; 
smaragdub ; verrucosa. 

€’ai*melia-all save physodes ; 
saxatilis ; olivacua ; lanata ; 
stygia. 

Urnbilicaria-all except vellea; 
cylindrica ; erosa. 

Squamaria-all save elegans ; 
chrysoleuca; saxicols. 

Stereocaulon--all save tomen- 
tosum. 

Verrucnria-all except cpider- 
midis. 

Ephebe-all. 
Endocarpoil-all. 
Sticta-all. 
Urceolarieall.  
Sphaerophoron-all. 
Pyrenopsis-all. 
Arthonia trabinella. 
Pannaria lepidiota ; Hookeri. 
Cetraria aculcata ; odontella. 
Clndonia bollidiflora ; digitata ; 

carneola ; cyanipes ; verti- 
cillata ; cervicornis. 

Collema flaccidum ; melamum ; 
lacerum. 

Usnea melamntha. 
Alectoria Thulensis. 
Solorinn, crocea. 
Peltidea sc-abrosa. 
PvTephroma arcticum. 

~~ ~ 

* So far as  we may venture to judge from the present imperfect data, it 
would appear that the sanities of the Greenlaud Lichen-flora are greater 
towards that of Scandinavia, cind generally of Europc, than to that of 
Anicrica. 

‘f This may be iticluded in lists of Greenland Alga Derkde (in 
“Treasury of Rotany ”) places Nostoc, and “Balling ~ ~ I L T S , ”  among A$@. 
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The difference between the Greenland and Arctic-American 
Lichen-floras is obvious from a comparison of the summary 
appended to my Catalogue of tho former with Leighton’s similar 
summary of the latter (p. 185). But compslrisons based on such 
tables alone arc3 most fallacious, inasmuch as they are drawn up 
on very different principles. Leighton, for instance, gives 35 
genera, while I give only 28 ; the number of species and varieties 
in Greenland being 268, and in Arct idmerica 203. My genera 
are fewer, however, mainly because I do not split up such genera 
as Collema, Cladonia, Usnea, Alecto?ia, Cctray*iu, Nepliromu, 
Parnwlia, Physcia, Sguamariu, Lecanora, Lecidca, Endocarpon, 
and Vemwcavia into the host of sub-genera into which they have 
beell divided of late years by Continental Lichenologists. Another 
class of discrepancies necessarily arises from the different position 
given to certain anomalous species, such as Lecano~w or Pcrttc- 
saria bryoiztlia, Thamnolia or Cladosiia verniicularis, EsdocaTpogt 
viridc or  Normaizdina viridis. Richardson’s Lichens, according 
to Leighton, amount to 163 (p. 184)-a number which does not 
correspond with the total given in his table or summary (p. 185). 
But he names or numbers a series of trivial or inconstant forms 
or conditions, which in the hands of some other lichcnologists--. 
certainly in mine-would not receive separate nomenclature or 
enumeration.“ Treated in a similar way, tliu number of species 
and varieties given in the following Catalogue of Greenland 
Lichens would be largely increased, for I have neither named nor 
numbered the ‘( various forms ” or ‘‘ several forms )’ of many 
variable species (e.9.) of the genera Cladosaia, Parmelia, PJqscia, 
Lecanma, and Lecideu. 

Leighton’s enumeration, however, is very far from giving an 
adequate idea of the Lichen-flora of the vast area known as Arctic 
America. Its deficiencies may be judged of by the number of 
species mentioned in other works or herbaria as Arctic-American 
Lichens that are not enumerated by Leighton. Thus TucBerniaii 
in his “ Synopsis,” publislied in 1848, recorda the following, 
which do not occur in Leighton’s list :- 

Trnchylia tigillaris. 
Calicium lenticulare, Ach.; sub- 

tile, Pew.  ; phaocephalum, 
T. 4 B. 

Cladonia alcicornis ; cariieola ; 
turgida, HHm. 

Sphmrophoron fragile ; globi- 
ferum, L. j compressum, 
Ach. 

Alectoria ochroleuca and war. 
rigida ; jubata, VUT.  bicolor ; 
implexa, FT. 

Ramalinn polymorpha. 
Dufourea ramulosa, Ifooh. 
Cetraria odontella ; aculeata. 
Solorina crocea. 
Nephromium arcticum ; resu- 

pinatum, Ack. 
Parmelia tristis ; Fnhlunensis ; 

caperatn ; conspersa ; diver- 
sicolor, Ach. , 

Physcia pariotinn, vars. poly- 
carpa, FV., and laciniosa, 
DZGf. 
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Pannaria hypnorum ; tripto- 
phylla, Fr. 

Squamaria straminea ; musco- 
rum. 

Lecanom atra; tartarea ; pd- 
lescens, FT.; oculata ; badia ; 
ventosa; exigua; aurantiaca; 
fusco-lutea, Hook. & Dichs. 

Urceolaria scruposa. 
Thelotrema lepadinum. 
Lecidea parasema ; fusco-atra ; 

confluens ; lapicida; varic- 
gata, Fr. ; rivulosa, Fr. ; 
galbula ; candida, Ach. ; ver- 

nalis ; decolorans, A.. ; lu- 
cida, Fr. 

Umbilicaria psoboscidea ; hy- 
perborea ; hirsuta ; anthra- 
cina, var. reticulata, Sch. 

Pertusaria faginea. 
Endocarpon miniatum ; lste- 

virens. 
Verrucaria punctiformis, Pers. 

(= war. of epidermidis). 
Pyrenothea leucocephala, wu9‘. 

lecidina, Fv. (= Lecidea 
Bbietina, Ach.) 

Nylander, in his ‘‘ Enurnhation g6n6raIe des Lichens,”’ pub- 

Siphula ceratites. Lecanora frustulosa, va?.. sub- 
Platysma septentriouale, NyZ. ventosa, NyZ. ; subsophodes, 
Physcia aquila, Fr., war. com- Nyl. 

Umbilicasia nrctica. Lecidea cinnabarina. 
In the Menziesian Herbarium (Edinburgh) I found the follow- 

ing-labelled as collected by Richardson, but not included in 
Leighton’s list :- 

lished in 1858, mentions in addition,- 

pacta, Xyl. Pertusaria concreta, Nyl. 

Aectoria ochroleuca (type). Umbilicaria hyporborca. 
Parmelia conspersa. Lecidea fusco-lutea, Dicks. 
Peltidea scutata. 

While that of Kew contains the following-dso collected by Sir 
John-but in 1848-9, and not mentioned by Leighton :- 

Parmelia saxatilis,wuv. furf’uracea. Umbilicafia proboscides. , 
Peltidea scutata. Placodium murorum. 
Phyecia aquila,‘ w w .  compacta ; 

parietina (type). Lecidea anomala. 

These omiesione amount to 84 species and varieties, which, 
added to Leighton’s tot&-163 or 203-give an aggregate of 247 
01: 287 ; the mean of the two estimates being 267--a number that 
may be said to equal the aggregate Greenland Lichen-flora-268. 
Both Nylander and Leighton found nom species in the Arctic- 
American Lichen-collections which they examined, What is 
known as Arctic America comprises a very large area of country, 
much of it wooded; and there can be no doubt, I think, that if 
its Lichens had been collected and studied with the same care 
thoso of Greenland or Spitzbcrgen, its Lichen-flora would have 

Lecanora polytropa. 

* L‘Mkmoire6 de la Soci6t6 Imphiale des Sciences Naturclles de Cber- 
bourg,” vol. v, 1857, p. 85. 
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attained a much higher numerical position than that of either of 
these countries.” 

No proper comparison, however, can be made between Green- 
land and Arctic America as regards their lichenose vegetation. 
The area of Richardson’s collections-catalogued by Leighton- 
lies between 4’7’ and 67” N. ht., while that of the various Green- 
land collections reaches from GO’, the southmost point of Greenland, 
6s high as 82” N. lat. Though called 6LArctic,” no pari of the 
so-called Arctic America t of Leighton’s catalogue lies within 
the Arctic Circle ; $ while of equal importance, with mere latitu. 
dinal difference, is the abundance’ of forests in America, and their 
absence in Greenland,-& circumstance that has a similar influ- 
ence in determining the diffcrcnce between the Lichen-floras of 
Iceland and Scandinavia.§ I n  other words, America and Scan- 
dinavia possess a large and varied Lichen-flora of CoTticolom )) 
species, which cannot be looked for in Greenlmnd or Iceland. 
This marked difference in the arboreal vegetation of the two 
countries renders it unnecessary to contrast the Lichen-flora of 
Greenland with that of Scandinavia. 

It is, however, both legitimate and interesting to institute a 
comparison between the Lichen-floras of Greenland a d  Spitz- 
bergen. The latter island is equally devoid of wood ; it extends 
nearly as far to thc north as Greenland ( 7 6 O  to 80’ N. lot.) ; and 
its Lichens have been examined and catalogued by the same 
distinguishcd Swedish botanist, Fries the younger, so that uni- 
formity of nolnenclnturo nnd classification is secured. The 
Lichens of Spitzbergen and its islets amount, according to Fries’ 
“ Lichenes Spitsbergensw,” to  266,-that is, about tho same as 
those of Greenland. Considering the very much smaller area of 
Spitzbergen, this is a large total; but, on the othcr hand, that 
Arctic island is so easily accessible from Norwny that it has boon 
repeatedly visited by Scandinavim botanists specially with a 
view to plant-collection. Its Lichen-flora has thus been much 
more fully &died than that of Greenland., 

Prior to the publication of the “ Lichenes Spitsbergenses,” our 
knowledge of the Lichen-Bora of Spitzbergell consisted mainly of 
the determinations by Sir William HookerT and Robert Brown w 
(of the British Musenm) of the few Lichens co1lected by Sir 

* Tho additions that yet rernain‘t? bo made Til1 OccUr, pl’obably, in the 
group of microscopic saxicolous LecZdm and zeCanor@, which require for 
their collection, a8 well a8 cxdnat io?  and (jcscr1ption, the cyea and the 
special knowledge of a skilled Lichenologist. t See definition of tho term arctic, in the author’s ( 6  k c t i c  Cladonia.” 

5 &.rctic America includes d S 0  what Was, till lately, known as Russian 
America ; and itR Lichen-flora ought to  embrace tho species collected by Dr. 
Seemann during BeccI1eY’S T’oYago in 1848 betwccn Norton and Rotzbue 

- 

corticolous forms. 

in nobert Brown’s collected works, edited by Bennett, 1866, vol. i, p. 181. 

T In thg Appendix to “Parry’s Fourth Voyagc,” 1827, 
** In the Appendix to ScoresbY’s “ Arctic Regions,” vol. i, p. 75 ; andalso 
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Edward Parry and Dr. Scoresby. 
apparently, chiefly on tho Spitzbergen islets, vie. :- 

Parry’s collection was made, 

N. Lat. N. Lat. 
Low Island - - 80” 20’ Little Table I s l a d  - 80’ 48’ 
Walden Island - 80” 38’ Ross’ Islet - - 80” 49’ 

as well as in Hecla Cove, which is, I presume, on the main 
island. En ~ o u t e  he also made collections * at Hammcrf‘cst, near 
the North Cape of Norway, about 71ON. lat. Scoresby’s col- 
lection, again, appears to have been made on the main island, in 
King’s Bay or about Mitre Cape. The determinations of Boolrcr 
and Brown were, doubtless, made without microscopical exami- 
nation ; hence their lists of Spitzbergen Lichens are no exception 
to the rule, that d l  determinations founded exclusively on ex- 
ternal non-microscopical characters include many forms that 
cannot be identified with modern species. The following illus- 
trations will show the difficulty connected with synonymy in thc 
catalogues of :Hooker aid Br0-ivn.t 

Gyrophoya‘ deusta, A&., may be either Umbilicaria flocculosn, 
JIflm.; or U. arctica ; os U. proboscides,-to which both 
Leighton and Th. Fries refer it, and which is a Greenlunil 
xpecies. 

G. tessellata, Ach., is U. anthracina, Sch., var. reticulata, Sch., 
according to Fries. 

G. hirsuta does not occur in Spitzbergen, according to Th. 
Frics (p. 53), and is therefore an error in determi~iat~io~~. 
IIc suggests that the plant may be a form of U. vellea. 

Cladonia alcicornis is a similar error for s i rnih reasons (Th. 
Fries, p. 53). Fries suggests that the plant was perhaps CI. 
macrophyllai 

Stereocauloiz paschale, Fries suggests, that was perhaps really 
form of S. tomentosum (pp. 27 and 53)4 

Spliarophoron fmgi le .  IIe expresses a similar doubt Iicre, 
suggesting that it mzy belong to co?-aZlolaides. I hold such 
doubts and distinctions, however, to be unnecessarily nicc, 
inasmuch as I see no good ground for separating tlic dif- 
ferent forms of Spharophoron or Ste’tereocwulon under scpariitc 
species. 

Parnielia stygia, lie suggests (p. 12), may belong rather to his 
alpico‘la. I have seen no authentic specimen of his alpicola ; 
but from the circumstmce o$ his recording its occurrence ill 
Scotland, it appears to me that Nylander is probably correct 
in considering alpicolri a nicre form of stygia. 

Nephroma polaris, Ad.  ; without, fruit : I-lnnimerfest ; is pro- 
bably N. arcticum, L. 

Alectoria ochroleucs occurs only ks var. vigidu, and A. jubnl a 
only as gay. chalybeiformis (The &es).$ 

* Mentioned in hi8 First, Second, and Third, &s well as Fourth Voyages. t Cornpitre also ‘IL. Spituberg.,” p. 53, ‘( Species nb ttuctol*ibu,s allatre, 
vensimiliter omiiino excludendre.” 
$ S. denudatuni, FIR., occurs in Kew Herb., IabeIIed ‘ I  Ross’ Id& (Parry).” h Usnea melaxantha, labelled “ Spitzbergen, Sabine ana khoresby,” occurs 

in cw Herb. 



DR, LINDSAY ON THE LIUHEh’-FLORA OF GREENLAWD. 29’7 

Isidium oculaturn * is doubtless Lecanom oculata. 
ParmcSa recurva, Ach.=P. incurvn, Pers. 
Endocarpon sinopicun], WhlnB. =Lecanors smamagdula, var. 
Lecidea atro-virens, AcA. =L. geographica. 
Corniculaiia spadicea, Ach. = Cetmria nculeata. 

There is less or no difficulty as t o  the identification of the 
remainder of the Licliens eiiuinciated by EIoolrer or B~OWII, which 

. 

are the followingt : - 
CCadoda rangiferina ; p~xt .  

data ; gracilis; cornucopioi- 
doa ; furcata ; bellidiflore. 

Cet.r*a?*ia iiivalis ; Islaiidica ; 
cucullata. $ 

Spha?rophoron coralloides. 
Peltidea canilia ; aphtltosa. 
Thamnolia vermicularis. 

Tho whole number of si~ecies 

Parmelia saxatilis, Gar. otn- 

Umbi l i ca i ia  proboscidea ; 1) 
Placodizon clegans ; muroruin. 
Lecaizom tartartla.** 
Soloolblsitza crocea. 
Alec tor ia  divergens. 
and varieties enumerated by 

phalodes ; lanatn.$ 

er0sn.T 

Hooker and Brown is o n l i  37, while the Spitzbergen Licheis 
catalogued by Fries amount to 266,-tho very p e a t  diEerence 
being a measure of the progress that has been made i n  tlle collectio~i 
and study of the Lichens of that island since the voyages of Parry 
and Scoresby. All English lists of Spitzbergen Lichens are 
included in the ‘‘ Lich. Spitsbergenses” of Fries, which is-and is 
likely long to remain--a standard work Qon the Lichens of that 
island. 

Contrasting his list with the Catalogue which follows of 
Greenland Lichens, it is at once obvious that-as in  the case of 

* Thc Rpecimcn in tlm I h w  Herb., lnbclled “Wnldcn Islalid (pnrv);J 

f I have had the opportunity of emmining sevc~il of them for myself in 

S C. junipcrina occurs in the Kew Herb., labelled “ Arctic Islets (Parry):” 
$ I). cnperata, in abundant fruit, Iabcllcd ‘I Spitzbergon, Itos~,” occurs i n  

the ICew Herb. But I am not aware of Ross having visited Spitzbergeo. 
Physcia parietina (sub nom., candelaria), Inbelled “ ROSS’ Islet (Parry)? 
occum in Hew Bcrb. 

( 1  U. hyperborcu occurs in Keiv Herb., labepd “ Waldeu Island (Pk~1.y) ;” 
and U. veZZca, labelled u Ross’ Islet (parry). What is labelled in the sttnie 
Herb. U. proboscidca, ‘‘ Parry’s Voyage to the North l’olc,” nppc-arrs to me 
to belong to cylindrica, I n  the same Rerb. tYPer6orca occurs, lab.?Iled 
1‘ Spitzbergcn, Parry, Voyage to the North Pole (Partly sub nom., Gyro- 
plrora tesselhta, partly G‘. vellea). T It does not appear which species of “ Very large Tripe de Roche” it is 
that is or are described by Parry as very abundant ou rocks 011 the EOUth side 
of Walden Island, on the slaea of Little ‘I‘ahle Island. In  his *‘ Narra- 
tive” (1829, pp. 65967,and 175) he refers to the.abundancc on Walden Is- 
land of Umbilicaria pl.oboscidf% C l a h i a  rangijierina, and Alectoria divergens, 
while the ‘‘ Tripe dC 1tOChe WpS morc luxuriant than he had ever wen it 
elsewhere. Scoresby, too, describes tho rocks of Spitzbergen a s  ‘I covered 
‘6 with a mourning vcil of black Lichens ” (consisting apparently of three 
species of Unrbilicaria ; Parmeha slygia ; and Alcctoriu chalybeiforntis). 

+* Var. frigida (cub nom. UPsaliensis) occurs in thc I h v  Herb., labelled 
Spitzbergcn, 1778, C. J* l’hihipPS.” 

appears to me, however, to bc referble to Lecanorn tartaren. 

the Kern IIerb. 
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Arctic America-there is a large proportion of species in the one 
county that does not occur in the other." It must suffice, as an 
illuatration, to enumerate those which-occusring in Spitzbergen- 
have not hitheflo been found in Greenland. This categoryin- 
cludes, in the first place, no less than 25 n.um species os varieties 
found for the first time in Spitzbergen, and described by Fries, 
viz. :- 

Bucllia vilis ; urceolata ; con- Toninia conjungens. 
Bilimbia microcarpa. vesa. 
Biatovina globnla, Plh., vai'. ' Arthonia excentrica. 

polytyichina; tuberculosa ; Polyblastia Gothica. 
S tereocaulorum . Vcrrucaria rejecta ; extrema. 

Lecidea polycarpa, Xb'vb., var. Avthopyrcnia conspurcans. 
clavigera ; ramulosa ; pullu- Sticticta linita, Ach., V ~ T .  corn- 
lans; sulphurella ; impavida ; 
associata. Lecanora coriacca ; crysibe, 

Spitsbergensis ; cinerea, 
Sch?., var. haplocarpa. 

plicata. 

Sporastatia tenuirimata ; Ach., vdr .  personata. 

Deducting these new species and varieties, there still remains 
the large number of 67 species and varieties not as yet found in 
Greenland, viz. :- 

Dufourea muricata, L a w .  
Sticta linita, Ach. 
Physcia parictina, vnr. aureola, Ach. 
Peltidew malacea, Ach, ; polydactyla, H$in. 
Pannaria microphylla, Sw. ; arctophila, TJL FT. 
Lecot hecium as perellurn, Whlnb . 
Arctomia dolicatula, Tho Fr. 
Placodium albescens, E f m .  
Lecanora glaucocarpa, Whlnb. ; subsirnilis (su6 Gyalolechift), 

Th. I"/.. ; aipospila, Wdnb. ; gibbosa, Ach., and var. squamata, 
Ach. ; mastrucata, Whlnb. ; cinereo-rufescens, Ach., uav. 
alpina, Snwf. J shodopis, Srnif., war. melanopis, sm?$ ; 
flavida, FIcpp; Dicksoni, Ach. ; pyracea, Ach. ; oligospora, 
Behm. 

Uymcnelin Prevoatii, Fr, 
Lecidea (sub Ton%&) fusispora, Repp; (sub Bacidia) vi& 

descens, Mass. ; venusta, Hepp ; (sub Bilimbia) synwmisb, 
FZk. ; (si.6 Biatorina) fraudans, IXellh. ; (su6 Biatora) mis- 
cella, #nu$ ; collodea, Th. Fv. ; Lulensis, IielZb. ; curvescens, 
Mudd. ; rupcstris, Scop. ; terricola, Anzi. ; (sub Lecidca) 
rhaetica, Hepp ; confluens, We6. ; tenebrosa, Fw. ; (sud 
Sporastatia) Morio, Bum., v. coraciiia, Smrp ; cinerea, Sch. ; 
privigna, Acli. ; (sub Buellia) punctata, F k  ; caeruleo-alba, 

* Some of the deficiencies of the Spitzbergen Bora are remarkahlo, c.Y., 
Fatmelia saxatilis, piiysodes, olivacea, Fahlunensls ; Cladonia furcata ; 
Lecanorn qluuconm, cinereu ; Urceolaria scruposa ; Lccidea fusco-utra, icma- 
dophila i kndocarpan miniatunr. 



DR. LINDSG’P ON XHB-IiW~*Z%ORA OF GIRBENLAND. 299 

, He116. ; coracina, H f m .  ; ooniops, 

Endocaqpon (sub Dermatocarpon) cinereum,‘ Pers. ; pulvinatum, 
Th. Fr. 

Termcuria (sub Microglaena) sphinctrinoidcs, A%l. ; (sub 
Polyblastia) theleodes, Smrf., and v. Schmeriana, MUSS. ; 
I-Ielvetica, TIL, Fr. ; hyperborea, TIL. FT. ; bryophila, Liinnr.: , 
gelatinosa, Ach. ; sepulta, Mass. ; (sub Thelidium) pyreno- 
phorum, Ach. ; (sub Verrucaria) margacea, Whlnb. ; striatula 
Whlnb. ; rupestris, Schrad., v. integra, Nyl. ; (sub Endo 
coccus) gemmifera, Tayl. 

Collenaa pulposum, Bewh. ; ceranoides, Bow. ; scotinum, Ach. 
Leciophyma Finmarkim, Th. F?*. 
Pyvenopsis granatina, Smrf. 

Several, moreover, of the gene9.a in the foregoingj list are not 
represented in Greenland, e.g., Arctomia, Lecotkcium, Hymenetia, 
Sporostatia, Polyblastia, Bacidia, Microglena, Thelidiunt, 
Leciophysma. 

Did the necessary data exist, it would be interesting to comparc 
the Lichen-flora of Greenland with that of the Arctic-Amwican 
Islands-those large islands north of the American Continent, 
intervening between Greenland and what has hitherto been known 
as Russian America. But, as regards these islands, the necessayy 
data do not exist. Almost all we know of their Lichen-flora 
consists of the determination by Robert Brown (of the British 
Museum) of the collections of Parry during his First Voyage * on 
Malville Island,t most of which Lichens we now in the Kew 
Herbarium, where I have examined them. In  that herbarium 
I found, labelled ‘‘ Melville Island (Parry) ”- 

Abctoria bicolor ; ochroleuca ; 

Cetraria aculeata. Pertusaria glomerata. 
Thcre are a few other Lichens, foliaceous or fruticulose, which 

may have been collected on that or other of the Arctic-American 
Islands ; but the labels are so vague in their reference to localities, 
that the species to which they relate cannot be safely quoted in 
tho present category. Thus one specimen ( Unibilicaria ?hyper- 
lorea) is labelled, “ North-West Passage ” (Parry) ; another, 
‘‘ Arctic Islets ” ; a third, “ Parry’s Voyage to tho North Pole ” ; 
others, ‘ 6  North Pole,” or ‘‘ North-Polar Expedition.” Such 
descriptions too frequently constitute all Che information con- 
voyed by the labels attached to Emy’s Arctic Lichcii-collections 

Usnea melaxantha. 
divergens. BactyEna arctica. 

* I n  the Appendix to the First VOYagc, 1819-20, and reprinted in Brown’s 
Botanical works, VOl. i (1866)’ P. 250. 

t T1.1erc are probably other citations, “.9., in the List of Dr. Sutherland’s 
collections in the ‘I Lady J?ranldin” (Captain Penny), givcn by Churchill 
Babington in “Rooker’s Journal of Botany,” iv. 276, to which I have 
not at preseint access. The only quotation in my note-book is Lecanora 
IJitelha, on bono used a8 an implement by the Esquimo on Cornwallis Island. 
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contained i n  the Kew‘Herbarium. 1 have little doubt that they 
refer mainly, if not exclusively, to the SpitdWgm group of islets 
mentioned on page 285. 

Tuckerman, in his ‘‘ Synopsis,” enumerates as Melville Island 
Lichens, following Brown’s determination of Parry’s colkctions- 

Usma melnxantha (sub nom. 
sphacelata.) Parmelia stygia. 

CZadonia pyxidatn. Placodium elegans. 
Cct~cz7ia ocion to1 1 a. 

Even to this very meagre list difficulties relating to synonymy- 
eiiuilar to those already pointed out under the head of the Spitz- 
eergen collections of the same distinguished navigator, and tho 
determinations of the same celebrated ‘‘ Botanicorum Princeps ”- 
attach themselves. Thus ,S’tereocaulon paschule may be redly, RS 
in  the Spitzbergen plnnt, tomentosum. I have elsewhere seen it 
recorded that S. cwaZZinuni, Fr., occurs both jn Melville Island 
and Ross’s Islet, as well ’as in the “barren lands” of Arctic 
America. This Lichen may be 8. coralloidcs, Fr.; but in the 
‘( L. Arctoi ” (p. 142), it  is given as not distributed more to the 
north than Lapland and Xordland. Equally probably it is 
tomentosum; or, according to my own view, it and all the Arctic 
forms of ~’3tc~eocaulon are referable, as mere conditions, to the 
type S. yaschale. 

The whole list of Melville Island Lichens contains the in- 
significant number of twelve species, while there is no reason to 
doubt the Lichen-flora of the Arctic-American blands must be as 
rich, at  least, as that of Spitzbergeii. 

Though by no means to equal extent, the Lichen-flora of Ice- 
lnnd is, as I have elsewhere * shown, very defective, amounting 
only to 147 species and varieties. It does not, therefore, any 
more than the Lichen-flora of Arctic America or the Arctic- 
American Islands, afford data for comparative generalisations in 
regard to the Lichens of Grecnl:mcl, and the countries or islands 
in similar latitudes cast and west of it in Europe or America. 

Nost singularly, there is no record of any Econoinical Applica- 
tions o f  Lichens in Gicenland,? while there is no scarcity of 
evidence itegarding the uses to which they are applied in Arctic 
America, Iceland, and Scandinavia :-(I.) As food for mild 01’ 
domesticated animals ; (2.) As food for man ; (3.) As medicilles ; 
or (4.) As dye-staffs. Dr. Brown assures me, in more than one of 
his letters, that Lidlens arc absoh tely miapplied l o  ally useful 
purpose by the Greenlanders or by the native animals of Green- 
Jsnd. (‘ I really belicve,” he says, ‘‘ there are no economic uses 
‘6 for Lichens in Greenland. . . . I made inquiries of all the 
“ Danish officials, and . . . I Iinve re-examined Rink‘s ‘ Gron- 
‘‘ ‘ lnnd gcographisk OB statistik’ for any reference, .and can 

* (‘ Northern Lichen-Floru,” pp. 393-4; vide also p. 289 of present Memoir. 
f I’arallcl instances o f  non-usc of Lichens in countries in which useful 

Stercocaulon paschale. 

species abound are given in my (‘Northern Lichen-Flora,” p. 416. 
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(c find none; now, Rink is Governor of South Greenlmd, and. 
“ has passed some 15 years in the country. Lichens may be usod 
(( in Iceland and yet not in Greenland, where the Eskimo element 
‘1 is predominant. The Icelanders learned their use from their 
‘( Norse ancestors.”-Lettei. of JuEy 1868. 

The author of the ‘( Edinburgh Cabinet Library ” volume on 
Greenland writes (p. 228)) ‘‘ The curious fact of finding Reindeer 

in this desolate region would seem to imply that it was not all 
‘( so b m e n  or devoid of vegetation as the portion just described.” 
But though Crantz, in his -( I-Iistory of Greenland,” published in 
1820 (p. 61), apparently describes the Reindeer-food as consisting, 
in winter at least, of CZadoizia rangiferina,’ the so-called abun- 
dant ‘( Reindeer-moss ” of all arctic ,and sub-arctic countries, 
Brown says that it does not now at all constitute their food.? 
On the other $and, in other pmts of the North Polar regions,$ .if 
not in Greenland, Captain I3all describes CZ. rangiferina as the 
most important terrestrial vegetation, .“ for on it feed the herds 
(‘ of Reindeer, which are the prey of the Wolves, Bears, and 
‘6 Esquiinaux.”§ It is only possible to reconcile such discrepan- 
cies in evidence by supposing that in certain parts of Greenland, 
or the Asctic regions generally, (‘ Reindeer-moss ” is abundant, and 
constitutes the winter or other food of the Reindeer ; while in 
others the (‘xnoss ” in question is abscnt or scarce, or it does not 
form the food, or part of‘ t,he food, of that animal. 

The abundance in Grcenland of at least somc of the bicheps 
that in other Arctic countries are, or have been, serviceable in 
supplying the wants of man or animals, and the possibility of de- 
veloping the economical applications of Lichens in a country 
whoso resources are otherwise so limited, render it desirable here 
t0 make some reference to certain of the uses elsewhere of the 
more abuiidant Arctic species. 

I n  Arctic America the various Umbilicarice, as ((Tripe de 
roche,” have played a very prominent part in the history of geo- 
graphical exploration, more especially so in the rocord of the nom 
well-known land-journcy of Franklin, Richardson, Hood, and 
Back, When, in October 1821, Franklin and his companions 
Were pushiug on for the Coppermine River in a condition ap- 
proaching starvtition, under tho joint influence of cold and hunger, 
that intrepid explorer writes :-‘( Our suffering from cold in a 
‘6 comfortless canvas tent, in such weather, with the temperature 

at 20 degrees, and without fire, will easily bo imagined : it 
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'6 was, however, less than that which we felt fiom huliger, ! . . . 
(6 Weak from fasting, and their garments stiffened with the frost, 

after packing their frozen tents and bed-clothes, the poor tra- 
vellers again set out on the 7th. . . , . After feeding almost 
exclusively on several species of Gyrophora (= Umbilicaria), a 
Lichen known as ' Tripe de roche,' which scarcely allayed the 
pangs of hunger, on the 20th they got a good meal by killing a 
Musk-ox. . . . . , On the 17th they managed to allay the pangs 
of hunger by eating pieces of singed hide and a little ' Tripe 
cle roche.' This and some Mosses, with an occasional solitary 
Partridge, formed their invariable food ; on very many day% 
even this scanty supply could not be obtained, and their appe- 
tites became ravenous. . . . . Mr. Hood was also reduced to a 
perfect shadow from the severe bowel-complaint which tlie 

Tripe de roche' never failed to give him. . . . . Not being 
able to find any ' Tripe de roche,' they drank an infusion of the 

Labrador tea-plant ' (Ledum palustre, v. decumbens), and ate 
a few morsels of burnt leather for supper. This continued to 
be a frequent occurrence!' * 
Horace Marryat, in his ('One Pear  in Sweden,"? mites, 

'' We now tread under foot what has served as food for men, 
'( baked into bread, an4 that right often in Sweden," referring, 
probably, to CZadonia rungaferina, for he mentions Ceh*aria Is- 
L'andica separately. C c  The peasants arg ready prepared for famine. 
'' . , . . In  an old book are printea as many as 13 receipts for 
'6 what is termed ' Weed-bread,' commencing with Bark" Iceland- 
moss-bread, or Lichen-bread, is only one kind. Among others there 
are bone, grass, straw, sorrel, bran, and furze breads ! The sub- 
stance$ which give the bread its name are, in these cases, probably 
only the chief ingredients as to bulk. Consul Campbell, in his 
report to the British Government on the trade of Finland for the 
year 1867, alluding to the famine of that year in that country, 
says, "The bread 'given to support life is composed of pease- 
'' straw, combined with Iceland-moss and a small proportion of 

flour." 
The '(Old Bushtnan," in his "Spring and Summer in Lap- 

land," $ writes, " That the Reindeer thrive [on CZ. rangiferina], 
'6 is proved by the fact that no park- eer in England can look 
'6 fatter and sleeker than the Rei gn they come down 
'( from the fells at the end of summer ; in fact, ' fat as a Rein- 
'' deer,' is a common saying here." It would even appear to be 
occasionally too ricii a fodder. The hair of the animal becomes 
frequently very brittle; it snaps across as if rotten, and falls 
readily from the skin. This condition is ascribed to its feeding 
too much on " dry moss ') (p. 220). That CZ. Tangiferina contains - a considerable percentage of starchy matter is shown by the fact 

6' that quite recently a Swedish chemist has obtained alcohol from 

Extracts from the narrative of Franklin's First Land Expedition (1819- 

' 6  ' 

* ('1, in Simmonds' " Sir John Franklin and tho Arctic Regions.)' 
j London, 1862, vol. i, 11. 231, describing the Falls of Trollhiittan. 

.* London, @64, p. 173. specic 
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it in large quantity (as well as from other amylqeet.ous Lichens), 
by converting the 5tadi into sugar by heat and acids, and the 
sugar into alcohol by fermentation.? 

Parry points out the scarcity of Cl. pangiferina in certain parts 
‘“of the North-Polar regions, in relation to the requirements of 

tame Eeindeer. “It would be next to impossible to procure there 
“ a supply of provender sufficient even to keep them alive, much 
“ less in tolerable condition, a whole winter” (p. 206). He 
shipped Reindeer, for sledge-drawing during his expedition, at  
Hammerfest, taking with him a supply of C2. Yangijbina as their 
only provender (p. 7).$ 

Franklin states that h i s  party ‘6 used the Reindeer-moss for 
‘6 fuel,  which afforded US more watmth than WQ expected” 
(P* 128>*§ 

11. Enumeration of the Lichens oj‘ Greenland. 
The prefixed asterisks indicate the species or varieties collected 

by p. Brown. They have been already separately enumerated 
in hls “Florula Discoana,” Trans. Bot. SOC. Edin., vol. ix, p. 454. 
See afiove, p. 

The generic names given in parentheses are those of Th. Fries’ 
classificstion of Arctic Lichens (in his “L. Arctoi,” 1860, and 
“ L. Spitsbergenses,” 1867). 

Gen. 1. EpAcbe. 
Sp. 1.  “pubescens, L. Th. Fries mentions it only on 

Gen. 2. Py*enopsis. 
Sp. 2. hsmatopis, SmrJ 

Gen. 3. Collema. 

, where the localities 11 of almost all are given. 

authority of Nylander (Syn., p. 90). 

Sp. 3. * melaenum, AcA. 
)Ic4, * flaccidum, Ach. (Synochoblastus.) 

5. saturninum, Dicks. (Leptogium.) 
6. *lacerum, Sw. 

VUT. pulvinata, Ack. 
Gen. 4. Caliciunz. 

Gen. 5.  Sphceropho~*o~z. 
Sp. 7. “furfuraceurn, L. (Coniocybe.) 

Sp. &a, Linds.) ; rarely fertile. 
fragile, L. ; frequently fertile. 

8. “coralloides, Ach. ; various forms (e.g., war. if 

9. 
Gen. 6. Cladonia. 

Sp. 10. “pyxidata, L. ; several forms. 

dic . 

t ‘ I  Illustrated London N~wG,” November 7 ,  1868. 
$ “Narrative of Attempt to reach tho North Pole” (in 1827), by 

Capbin Parry. London, 1829. 
5 Narrative of his First Laud Expedition, 1819-22, vol. ii, 2d. od., London, 

1824. 
I( On the south and east coasts of Disco Bay, the sides of the eastern end of 

t b  Waignt Strait, nnd nt Godhnvn on the south point of Disco Island,- 
XDXTo% 
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Sp. 11. carneola, I+.; not mentioned by TIL Fries, but 
cited by Tuckerman (Syn. Lich. New EngJ., 
p. 52), on authority of Fries pd7.e. 

12. verticillata, Hflm., and 
"var. cervicornis, Aeh. ; both rare. 

13.' "gracilis, L. (ecmocyna, Ach.) ; various forms. 
14. "furcata, Schreh., and 

15. 

16. 
17. 
18 
19. 
20. 
21. 
22. 

' 23. 
24. 
25. 
26. 

*var: crispata; Aeli. - subulata, L. - pungens, Ach., and otlier forms. 
"rungiferina,? L., and 

var. sylvatica Hfm. . 
:*uncialis, L. ; various forms. 
"nmaurocrcea, Plk.; fruit coininon. 
"cornucopioides, L. 
"bellidiflora, Ach. 
"deformis, L. ; various forms. 

"degenerans, Flk., and 
"var. coraIloidea, Ach. 

*alcicornis, 3Zk. 
"squamosa, l i i f n ~ .  ; various i'orms 
"fimbriata, l€fna. 
"cyanipes, Smrf. 

digitata, L. 

Gen. 7. Stsreocuulou. 
Sp. 27. *paschale, L. 

28. ttonientoauin, I+., and vars. o r  forms. 

- coralloidea, Linds. 
%ar. alpinn, L a w .  

Sp. 29. Wenudatum, Flk., and 

Gen. 8. Thumaolia (Clndonia). 
Sp, 30. "rermicularis, Sw. 

Gen. 9. Usnea. 
Sp. 31. inelaxantha, Ach. ; always sterile. 

Geii. 10. Alccloi.ia. 
Sp. 32. jubata, L. (Brpopogon), and 

*vur. bicolor, Z h 4 .  
* -- chnlybeiformis, L. 

var. pulvinata, Sch. 

- nitidula, TIL. Fr. ; all sterile. 
33. 'RThulensis, T h .  Fr.S 
33. *:divergeiis, Ach. (Cornicularin.) 
35. ~ ~ o c ~ ~ r o l e ~ c a ,  EIirh., and 

vur. cincinnata, Fr. - sarmcntosa, Ach. ; very rare, on brnnchcs of' 
suzix gzuucu. " - rigida, f i l l .  

:M - nigricnns, Ad.§ 

t Th. Pries spcils this Rhangifrina ; but the otlicr, though probnbly ctyrno- 

$ Assigned to A. nicjricans in Fries' " I;. Spitsberg." 
$ Promoted to the i m l r  of n 8cpurate species in Fries' (' 2;. Spitsberg." 

logically iiicorrect, is the spclling gcnernlly adopted. 
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Gen. 11. Dactylina. 
Sp. 36. "arctics, Br. (Cladonia ; Dufourea.) Always sterile, 

Sp. 37. "aculeata, Ehrh. (Cornicularia), aud 

- muricata, Ach. 

sap Th. Fries (Arct., p. 160). 
Gen. 12. Cetraria. 

*war. alpina, Hepp, 360. 

* - acanthella, Ach. ; with other forms. 

Islandica, I;. ; and vars. or forms 
"vas.. leucomeloides, Linds. - platyna, Ach. * - crispa, A&.? 
* - Delisei, Bory. 

38. "odontella, AcA. 
39. 

40. *nivdis, L. 
41. *cucullata, Bell. 
42. juniperina, L. 

43. 
. var. pinastri, Scop. 

sq~incola, Bhrh. (on bark of Betula). 
Geii. .13. A'ephromu. 

Sp. 44. *arcticum, L. ; always sterile. 
45. papyraceum, H$;. (yephromiuin, Nyl.) 

var. sorediata, ScA. 
Gen. 14. Peltidea. 

Sp. 46. "aphthosa, Ach. 
47. "caning Hflm.; various forms. 

48. *rufesceus, A n .  
49. scabrosa, Th. F9*.; fruit. 
50. "venosa, L. 

Sp. 51. "crocett, L. 

Not mentioned by 
Th. Fries, but cited by Tuckerman (Syn. Lich. 
N. Engl., p. 29)) on authority of Gieseck6. 

Gen. 15. SoZorina. 

52. snccata, L., and 

Sp. 53. scrobiculata, Scop. 

Sp. 54. "saxatilk, L., and 

var. limbata, Snt$ 
Gen. 16. Sticta. 

Geo. 17. Parmelia. 

*oar. omphnlodes, L. 
* - panniformis, A d .  * - leucochroa, Wallr. 
* - sphsrophoroidea, LiildS. 

*oar. obscurata, A&. 

var. intestiniformis, Vil/. 

55. physodes, L., and 

56. 'encausta, Xna., and 

t In the Edhburgh university Herbarium there are specimens 1abeNeX 
C. Boryi, DBI., Greenlnnd," from Friey ; and " Newfoundland," from Bory, 

1831. 

36122. U 
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Sp. 57, hyperopta, Ach. (= aleurites, Ach.) 
58. "olivacea, L. ; various forms. 
59. "Fahlunensis, L., and 

Tar. sciastra, FT. 

60. *stygin, L.; various forms. 
61. 
62. "lunata, L. j fruit abundant. 
63. conspersa, Ehrh. 
64. contrifuga, L. 
65. incurva, Pers. 
66. 

Gen. 18. Physcia. 

- polyschiza, Nyl. 

alpicola, Th.  2G;. (Arct., p. 57.) 

difisa, Web. (= ambigua, Ach.) 

Sp. 67. "pulverulenta, Schreb. 
var. muscigena, Ach. 

68. "stellark, L. ; various forms. 
69. "coesirc, Hfm. ,  and 

var. albinea, AcA. 
70. obscura, Ehrh. 

var. orbicularis, Nech. 
71. 

pygmea, €?my, Th. Fr., p. 68.) 
lychnea, Ach. (Xanthoria controversa, Jhss., v w .  

Gen. 19. Umbilicaria. 
Sp. 72. Pennsylvania, HHm. 

73. *vellea, L. 
74. "spodochroa, HJm. 
'75. anthracinn, Wu& 
'76. "arctica, Ach. 
77. "hyperborea, Ach. 
78. proboscidea, L. 
79. flocculosa, H f t .  Not cited by Th. Fries, but 

mentioned as occurring in Greenland by Tucker- 
man (Syn. Lich. New England, 1848, p. 71). 

80. erosa, Web. 
81. 
82. "cylindricn, L. ; various forms. 

var. Deliuei, Despr., is frequent in Green4nd 
according to Dr. (Scand., p. .117). 

83. hirsuta, Ach. Walke ttent cite this from 
Greenland (Lievely not, however, men- 
tioned in Th. Fries' toi " as a Greenland 
Lichen, and doubtfully as an Arctic-Scandinavian 
species, or very rare. 

*var. coronata, Rfm. 

" u p .  tristis, TIL. Fr. 

bar. macrior, 7%. iri3.. 

polyphylla, L. ; only in one locality. 

Gen. 20. Pannaria. 
Sp. 84. "brunnea, Sw., and 

85. 

86. Hookeri, Sm. 

lepidiota, Th. Fr. (Arct., p. 74), and 

t Journ. Linn. Soc., Botany, vol. v, p. 87. 



Sp. 87. hypnorum, Vahl, (Psoromg 3bT, NyZ,) 1 

Sp. 89. *saxicola, Poll. (Placodium.) . 
88. muscorum, Ach. (Masstdongis carnosa; Dich.) 

90. %hrysoleuca, Sm., and 

91. straminea, Whlnb. 
92. gelida, L. 
93. lelegam, Link. (Xanthoria.) 
94. murorum, Hfm. 
95. fulgens, Sw. (Placodium.) 

var. alpina, 2%. FT, + 

96. aspis, Ach. (Lecanora, 
alphoplaca, FTG'tlnb. 

97: la, Th. Fr., p. 85. 
Gen. 22. Lecanma. 

Qen. 21. Xquanza.r-ia. 

%are opaca, Ach. * - feracissima, Th. E3.. (L, Spitsb., p. 18.) 

Sp. 98. "tartarea, L., asd 
*var. frigida, S w .  
* - gonatodes, Ac 

* - grandinosa, Ach. 

99. *parella, L. (pdlescens, L.3, and 
*var. Upsaliensis, L. 

- vermicularia, Lifids. 

- thelephoroides, Th. Fr. (L, Spit&,, p. 21.) 

100. *oculata, Diciis. (Aspicilia); various fomb, C O ~ ~ O P ,  
101. atra, Hicds. 
102. *subfusca, L., and 

103. *fru'stuha, %icRs. 
104. epanora, Ach. ; doubtfully. 
105. *badia, Ehrh. 
106. varia, EJwJh. 

*bar, epibrya, Ach. 
- Ha eni, Ach.? 

log., glaucoma, A&. (sordid% per$.). 
110. *bryoqths, Ach. 
111. pelisqyphr?, W?&b. (Acarospora.) 
112. molybdina, WhZnb. 
113. *smaragdula, Whlnb., and 

114. chlorophana, Whlnb. 
115. *vento~,  L. (Hsematomma,) 

var. sinopicrt, Whlnb. 

t S&enberger, in ''Botanisohe Zeitung" (1868, p. 895), mentions var. 
atrynca, Ach., a8 000~ring in Greenland. 

u 2  
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Sp. 116. i * - a, Fr. (Dimelsena.) 
117., oreina, Ach. 
118. "turfacea, Whlnb. (Rinodina), and 

- roscida, Smrf. 
119. "sophodes, Ach. ; various forms. 
120. mniam,  Ach. 
121. exigua, Ach. 
122. verrucosa, Ach. (Aspicilia), and 

123. *calcarea, L. 

124. *cinerea, L., and 

125. lacustris, With. 
126. ferruginea, Huds. (Caloplacn.) . 

127. jungermannis, VahZ., and 

128. fusco-lutea, D i c h .  
129. "cerina, Hedw. 

130. aurantiaca, Lightf. ; doubtfully. 
131. 
132. vitellina, Ehrh. 
133. leucorm, Ach. (Blastcniaj. 

war. depauperata, Th. Fr. 

war. paryrga, Ach. 

var. contorta, H y m .  

*var. Myrini, Fr. - aquatic% Fr., and other forms. 

war. cinnamomea, Th. Fr. - hypnophila, 2%. Fr. 

Oar. convex&, Sch. 

vu+. stillicidiorum, CEd. 

crenulatn, 7%. Fr., p. 70 (Xanthorix). 

Gen. 23. Urceolaria. 

Gen. 24. Pertusaria, 

Gen. 25. Lecidea. 

Sp. 134. scruposa, L. 

Sp. 135. "I?. paradoxa, Linds. 

Sp. 136. contigun, Rofoz., and 
war. flavicunda, Ach. 

137. "fusco-atra, L. 
138. panseola, Ach. 

139. 

140. "lapicida, Ach. ; rare, and only the ferruginous con- 

141. auriculatn, Th. Fr. (Arct., p. 213). 
142. alpestris, Smrf. (" fere L. aggerata, Mudd," says 

Th. Fries, L. Spitsb., p. 39). Nylander'a L. 
sjenotera, recorded as a Noswegian species in 
my "North. Lichen-Flora," p. 386, Th. Fries 
refers to aZpestris a8 a variety (L. Arct., p. 214). 

var. elegans, Th. Fr. 

war. polaris, Th. .B. 

ditions of the ordinary form. 

spilota, FT. (tessellata, FZk), and 

143. arctica, SmPJ 
144. aglsett, Smrf. 
145. "sabuletorum, Schreb., and 

war. muscorum, Wulf. 
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Sp. 146. "parasema, Sch., and 
var. enteroleuca, AcJi. 
- euphoren, FZk., and other forms. 

147. turgidula, Fr. 

148. atro-brunnea, Ram. 
149. armeniaca, DC. 

150. 
151. 
152. vittellinaria, Nil. ' 
153. "disciformis, 33,. (Buellia.) 
154. insignis, Neg. 

+war. muscorum, Hepp. 
- geophila, rYm?tf. 

155. "myriocarpa, DC. 
156. "ntro-alba, Ach.; by no means rare, according to 

157. scabrosa, Ach. 

158. 

war. donudata, Schrad. 

war. melaleuca, Sm$. 
elata, ScA. (= amylacea, AcA.) 
pallid% TIL. Fr. (Arct., p. 221). 

Th. Fries (Arct., p. 231). 

var. cinerascens, Th. Fr. 

var. deminuta, YJi. A*.; parasitic on thallus of 
urceolata, Th, Fr. (Arct., p. 233)) and 

coronatn, Th. Fr., p. 205 (Rhexophiale.) 
geminata, Fur. (Rbizocarpon) ; common. 

var. (Ederi, Ach., with other forms. 

various Lichens. 
159. 
160. 
161. *petrza, Vug, and 

162. *Grcenlandiw, Linds. 
163. Wgeographica, L., and 

*var. alpicola, Xch. 
164. globifera, Acfi. (Psora), and 

var. rubiformis, Wilnb. 
165. ntro-rufa, Dicks. 
166. decipiens, EhrJL. 
IG'7. squalida, Ach. (Toninia.) 
168. candida, Web, (Thalloidima.) 
169. *obscurnta, Smrf. (Bilimbia. 
1'70. cumdata, Smrf. (Biatqrina. 
171. cinnabarha, Smrf. (Blatora.) 
172. *vernalis, L. 
173. cuprea, Sm$ 
174. "cmtanea, Hepp. 
175. Tornceeneis, Nil. 
176. fusceseens, Sm?$ 
177. uliginosa, Schrad, 
1'78. leucoraa, A d .  (Blastenia.) 
179. pezizoidea, Ach. (Lopndium) ; rare. 
180. fl&vo-virescans, Dicks. (Arthroraphis.) 
181. icmadophila, Ach. (Icmadophila sruginosa, Xcop.) 
182. 'sanguineo-atra, A&. ; various forms. . 
183. ffusco-rubens, fly,?. 

3 



Sp. 184. "Discoensis, Linds. 
185. *Ca &ne, Linds. 
186. Frie&na, Linds. 
187. "Egedeana, Linds. 
188. ,subhscula, Nyl.  Recorded as a Greenland species 

. in Th. Fries' 4' L. Spitsb.," p. 35, though not in 
his '( L. Arct." 

Gen. 26. Arthonia. 

Gen. 27. Endocaqyon. 

Sp. 189. trabinella, Th. Fr.-(Arct., 240) ; on worked .wood. 

Sp. 190. miniatum, L. (Dermatocarpon), and 
var. complicata, Sw. 

191. hepaticum, Ach. 
192. Dsedaleum, Kremp. ; rare. 
193. %ride, AcA. (Normandina, NyZ.) 

Gen. 28. Veivhcavia. 
Sp. 194. clopima, Whlnb. (Staurothele.) 

195. maura, Jiyhlnb., and 
vav. aractina, Whlnb. 

196. ceuthocarpa, WhZn&, and 
var. mucosa, Whlnb. 

197. epidermidis, Ach. (Arthopyrenia). 
vav. analepta, Ach. ; rare. 

198. pygmaea, K o ~ b .  (Endococcus, N$.) ; parasitic. 
199. hrtaricola, Linds. 

Sp. 200. *P. Grcenlandica, Linds. 
Pseudo-genus. Pyrenotha. 

Number of 
S ooleaand 
*varieties. 

Qenus. 

1. Ephebe- - - 1 
2. Pyrenopsis - - 1 
3. Collema- - - 4 
4. Calicium - - L 
6. Sphsrophoron - 2 
6. Cladonia - - 23 
7. Stereocaulon - - 6 
8. Thamnolia - - 1 
9. Usnea - - 1 
10. Alectoria - " 11 
11. Dactylina - - 1 
12. Cetraria - - 14 
13. Nephroma - - 2 
14. Peltidea - - 6 
16;~Sbl0rina * - 3  - 

Carry' forward 76 

Number of * 

LietieB, 
Genus. S eoiesand 

Brought forward ~ 76 
16. Sticta - - - 1 
17. Parmelia - - 21 
18. Physcia - - 6  
19. Umbilicaria 
20. Pannark - 
21. Sqoamaria - 
22. Lecanora - - 54 
23. Urceolaria - . - 1  
24. Pertusaria - - 1 
25. Lecidea - , .F 63 
26. Arthonia - . - I 
27. Endocarpon - 5 
28. Verruoa&t. - - 

TOkd 268 
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The Genera richest in Species are, therefore, in the order of their 

1. Lecidea. 5. Cetraria. 
- 2. Lecanora. 6. Umbiiicaria. 

3. Cladonis. 7. Squamaria. 
Parmelia. 8. aectoria. 1 

i* ichqess- 

s e  are not necessarily, however, the genera riahest, pin 
individuals-the genera, therefore, which give a character to O$ 
constitute predominant vegetation. There is insufficient evidence 
to show what the latter genera are. All that can be asserted,.ou 
the evidence of travellers, is, that in some localities thb predomi- 
nant Lichens and the prevailing vegetation are species of Umbiki, 
ca9.ia or Placodiuni. There is no evidence that the Cladon@ 
occupy the sanie important position, as coverers of the soil, $ha$ 
they do in Northern Scandinavia and Russia;” or that the AZecto&, 
<ktra&e, and Parmelice occur in the same gregarious  assemblage^^ 
that I have seen them do in Norway or Iceland.? 

XXXV1.-On the NATURE of the DISCOLORATION of the 

[Reprinted, by Permission, from the ‘‘ Transactions of the Botanical 
Read De- 

ARCTIC SEAS, By DR. ROBERT BROWN, F.L.S., F.R.G.S. I 

6‘ Society of Edinburgh,” vol. ix., pp. 244-252. 
cember 12, 1867. Revised by the Author, March 1875.1, 

I 

The peculiar discoloration of some portions of the Frozen 
Ocean, differing in a remarkable degree from the ordinary blue 
or light green usual in other portions of the same sea, and quite 
independent o f  any optical delusion occasioned by light or shade, 
clouds, depth or shallowness, or the nature of the pottom, has, 
from a remote period, escited thc curiosity or remark of the 
early navigators and whdemen, and to this day is equally a 
subject of interest to the visitor of these little-frequented parts 
of the world. The eminent seaman, divine; and.savaht, William 
Scoresby, was the first who pointedly drew attention to the 
subject, but long before his day the quaiut old :earchers after a 
North-West Passage “ t o  Cathay and Gipango seem to have 

nd have recorded their observa- 
acknowledged, in the 
ho ‘ ponderous tomes of 
in 1607, notices the oh 

en into error when he attributes 
it to the presence or absence of ice whether tho sea was 
green-mere accidental coincidences. John Davis, 

n an earlier date, he niade that famous voyage o 
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the “ Sunshine ” n-J the (‘ Moonshine,” notes that, in the strait 
which now beain 111s name, “the water was very blacke and 
‘( thicke, like unto a filthy standing pool.”* More modern 
voyagers have more equally noted the phenomenon, but without 
giving any explanation, and it is the object of‘ this paper to 
endeavour to fill up that blank in the physical geography of the 
sea, I n  the year 1861 I made a voyage to the seas in thevicinity 
of Spitzbergen and the dreary island of Jan Mayen, and sub- 
sequently a much more extended one through Davis Strait 
to ‘the head of Baffin’s Bay, and along the shores of the Arctic 
Reeons lying on the western nide of the former gulf, during 
d n c h  I had abundant opportunities of observing the nature 
i f  this discoloration. At that period I arrived at the conclusions 
which I am now about to promulgate. In  the course of the 
paot summer [ 18671 I again made an expedition to Danish Green- 
land, passing several weeks on the outward and homeward pass- 
ages in portions of the peas mentioned, during which time I ha! 
an opportunity of confirming the observations I had made s i r  
years previously, so that I consider I am justified in bringing my 
researches, so far as they have gone, before the Botanical Society. 

1. Appearance and Geographical Description of the discoZoured 
Portions #the Arctic Sea. 

The colour of the Greenland Sea varies from ultriimarine blue 
t o  olive-green, and Srom the most pure transparency to striking 
opacity, and these changes are not transitory but permanent.? 
Scoresby, who sailed during his whaling voyages very extensively 
over the Arctic Sea, considered that in the ‘‘ Greenlaud Sea ” of 
the Dutch-the “ Old Greenland ” of the English-this discoloured 
water formed perhaps one-fourth part of the surface between the 
parrallels of 74’ aud 80’ North lntitudc. I t  is liable, he remarked, 
t o  alterations in its position from the action of the current, but 
still it is always renewed near certain localities year after year. 
Often it constitutes long bands os streams lying iiorth and south, 
or N.E. and S.W., but of very variable dimensions. “ Sometimes 
‘6 I have seen it extend two or three degrecs of latitude in length, 
6‘ and from a few miles to ten or fifteen leagues in breadth. It 
r( occurs very commonly about the meridian of London in high 
a latitudes. In  the year 1817 the sea was found to be of a blue 
(6 colour and transparent all the way from 12’ East, in the paralie1 
‘ 6  of 74’ or 75’ N.E., to the longitude of 0’ 13’ East in the same 
(6 parallel. I t  then bccame p e e n  and lcss transparent; the colour 
cc was nearly grass-green, with a shade of black. Sometimes the 

transition between the green and blue waters is progressive, 
passing through the intermediate in the space of three or four 

‘6 Ieagues; in others it is so sudden that the line .of separation is 
‘c seen like the rippling of a current ; and the two qualities of the 

* The First Voyage of M,Iohn Dauie vndertaken in June 1585. (Hak- 

t eoresby, Arctic Regions,” i., 175. 
riyt’s Collcction.) 
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5‘ water keep apparently as distinct as the maters of a large muddy 
‘6 river on first entering the sea.”* I n  Davis Strait and Baffin’s 
Bay, wherever the wlialers have gone, the same description may 
hold true-of<+ course malring allowances for ‘the differences of 
geographical position, and the discoloured patches varying in size 
and locality. I have often observed the vessel in the space of a 
few hours, os even ia shorter periods of time, mil through alternate 
patches of deep black, green, and cterulean blue; and at other 
times, especially in the upper reaches of Davis Strait and Baftin’s 
Bay, it has ploughed its way for 50 or ewm 100 miles through an 
almost uninterrupted space o f  the former colous. The opacity of 
the water is in some placetl so great that ‘6 tongues” of ice and 
other objects cannot be seen a few feet beneath the suiface. 

2. Causes of the Discoloration. 
These patches of discoloured water are frequciited by vast 

swarms of the minute animals upon which the @eat “Right 
Whale ” of commerce ( B a l m m  mysticetus, Linn.) alone subsists, 
the other species of Cetacea feeding on Fishes proper, and other 
highly organised tissues. This fact is well kIIowI1, to the whalers, 
and, accordingly, the ‘‘ black matcr ” is eagerly sought for by 
them, knowing that in it is found the food of‘ their chase, and 
therefore more likely iKe animal itself. From this knowledge, and 
from observations made with the usual lucidity of that distinguished 
observer, Captain Scoresby attributed the nature of the discolora- 
tion to the presence of immense numbers of Medusm in the $ea, 
and his explanation has hitherto met the acceptance of all marine- 
physical geographers ; and for more thnn forty years his curious 
estimate of the numbers of individual Medusm contsined in a 
square mile of tho Greenland Sea has become a standard feature in 
all popular works on zoology, nnd a stock illustration with popular 
lectiirers. In  1861, and subsequently, whilst examining micro- 
scopically the waters of tho Greenland Sea, I found, in common 
with previous observers, that. not only were immense swarma of 
animal life found in these discoloured patches, but that it was almost 
aolety confined to these spaces. -In addition, however, I observed 
that the discoloration was not due to the Jlcdusoid life, but to the 
presence of imnielise numbers of a much more minute object-a 
beautiful eiliceons moniliform Diatom, and it is this Diatom which 
brings this paper within tho ken of botanists. On several cold 
days, or from’ no apparent cause, the. Meduse, great nnd mall, 
would sink, but still the water retained its usual colour, and on 
examining it I invariably found it to be swarming with Diatoma- 
ceous life, the vast preponderance of which consisted of the 
Diatom in question. 

It had the appeasance of a minute beaded necklace about 
1-400th part of an jnch i n  diameter, of which the articulations am 

see also Scoresby’s account of the (‘brown- 
coloured” water at 6s0 26’ ht., 11’ 66’ W. long., and the “ ycllowish-green ” 
at lat. 70° 34’, in his “ Journal of a Voyage to the Northern Whale-fishery,” 
&c., 8vO., Edinburgh, 1823, pp. 353-356. 

- 
* “Arct. Reg.,” i., 176. 
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about 1+ or 14 time as long as broad. 
a brownish-g-- - 

plant, and again through it to the sea in which ~t is 
abundantly. The whole Diatom varies in length, fro 
point to 1-10th of an inch, but appears to be capable of en 
itself indefinitely longitudinally by giving off further b 
articulations. Wherever, in those portions of the sea, I threw 
over the towing net, the muslin in a -few minutes was quite 
brown with the presence of‘this AIga in its meshes. Again, this 
summer, I have had occasion to notice the dame appearance in 
similm latitudes on the opposite shores of Davis’ Strait where 1 
had principally observed it in 1@1. This observation holds trye, 
of every portion of discoloured water which I have examined in 
Davis Strait, Baffin’s Bay, and in the Spitzbesgen or the Greenland 
Seas-viz., that wherever the green water occurred the sea 
abounded in Diatomaceous life, the contrary holding true regarding 
the ordinary blue water. These swarms of Diatoms do not ap- 
peak to reach in quantity any very great depth, for in water 
bought up from 200 fathoms there were few or no Diatoms. 
They seem also to be affected by physical circumstances, for some- 
times in places where a few hours previously the water on the 
surface was swarming with them few or none were to be found, 
and in a few hours they again rose. But the Diatom I found playe 
another part in the economy of the Arctic Segs. I n  June 1861,- 
whilst the iron-shod bows of the steamer I w i l ~  on board of crashed 
its way through the breaking-up floes o f  Baffin’s Bay, among 
the Women’s Islands, I observed that the ice thrown up on. 
either side was strcakcd and discoloured brown; and on examin- 
ing this discolouring matter I found that it was almost entirely 
composed of the siliceous moniliform Diatom I have described as 
forming the discolouring matter of the iceless parts of the icy sea. 
I subsequently made the same observation in Melville Bay, and 
in all other portiong of Davis Strait and Bnffin’s Bay where 
circumstances admitted of it. During the long winter the Diato- 
macecz had accumulated under the ice iu such abundance that when 
disturbed by the pioneer prow of the early whalers they appeared 
Iike brown slimy bands in the sea, causing them to be mistaken 
more than once for the waving fronds of Lanhaari 
la PyI.)) which, and not L. s 
comman,Tangle of the Arctic 
of the uptuined masses of ice, 
in the base of these cavities 
hading to the almost inevitable conclusion that a certain amount of 
heat must be generated by the vast accumulations of these minuto 
organisms, which thus mine the giant floes into cavernous sheets. 
Thesg are so decayed in many instances as to be easilz dashed on 
either side by the ‘‘ ice chisels ” of the steamers which now form 
the majority of the Arctic-going vessels, and they get from the- 
seamen, who too frequently mistake cause for effect, the familiar 
name of ’L‘rotten ice.” I have since found that in noticing the. 
Diatmadeous character of these slimy inasses, I was forestalled 
by Dr. Sutherland (“Journal of a Voyage,” &c., 1852, voL &, 

These articulations contain 
ranular matter, giving the colouf: to the whole 
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pp. 91-96, and vol. ii., Appendix, by Dr. Dickie, pp. cxcviii., &c.). 
Though one Diatom, as I have rdmarked, predominates, yet there 
ssg besides Protoma, vast multitudes of many different species of 
Diatoms, as shown (loc. cit.)” by Dr. Dickie (now of Aberdeen). 

1s it carrying the doctrine of final causes too far to say these 
Diatoms-play their part in rendering the frozen north accessible 
to t,he bold whalemen, as I shall psesently show they do in 
furnishing subsistence for the giant quawy which leads him 
thither ? 

I have spoken of the discoloured portions of the Arctic Sea as 
abounding in animal life, and that  this life was nowhere so abun- 
dant as in those dark spaces which, aa I have already 
owe this hue to the Diatomacere in question. 

These animals are piincipally various Species Of 
other Steganophthalmous Medusa! ; Entomostvaca, consisting 
chiefly of Arpacticus Kroaii, A .  cldifer and Cetochilus arcticus 
and septentrionalis, and Pteropodous Mollusca-the chief of which 
is the well-known Clio borealis, though I think it proper to 
remark that this species does not contribute to the Whale’s ’food 
nearly so much as we have been taught to suppose. The dis- 
coloured sea is sometimes perfeclly thick with the swarms of these 
animals, and then it is that the whaler’s heart gets glad as visionq 
of ‘6 size Whales ” and 6‘ oil money ” rise up before him, for it is on 
these minute animals that the most gigantic of all known beings 
solely subsists. What, however, was my admiration (it was, scarcely 
surprise) to find, on examining microscopically the ahmentary 
canals of these animals, that the contents consisted entirely of the 
Diatomacere which give the sable hue to portions of the Northerq 
Sea in which t lme animals are principally found I It thus appears 
that in the strange cycle of nature the “Whales’ food” is 
dependent on the Diatom, so that in reality the great things of 
the sea depend for their existence upon the #mall things thereof! 
I subsequently found (though the observation is not new) that 
the alimentary canals of most of the smaller Mollusca, Echino- 
dermata, &c. were also full of these Diatomacea I 

~rvation which i s  confirmatory of what 1-have 
ng the probability of these minute organisms giving oe 

era masse a certain degree of heat, though in the individuals 
inappreciable to the most delicate of our instruments. On the 

* See pftges 819,890 ; and further on. 
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0 towing net did not capture a single EntomfsZTacon, Medusa, or 
Pteropoc‘ Is0 found that this swarm of life ebbed and flowed 
with the tide, and that the whalers used to remark that Whales 
along shore were most frequently caught at  the flow of the tide, 
coming in with the banks of Whales’ food. This mass of minute 
life also ascends to the surface more in the calm Arctic nights when 
the sun gets near the horizon during the long summer day. I n  
1861 I was pel;sonally acquainted with the death of thirty indivi- 
duals of the ‘6 Right Whalebone Whale’’ (BaZana mysticetus, L.), 
and of this number fully three-fourths were killed between ten 
o’clock p.m. and six o’clock a.m., having come on the “whaling 
grounds” at that period (from amongst the ice where they had 
been taking their siesta), to feed upon the animals which were 
then swarming on the surface, and these again feeding on the 
Diatomacece found most abundantly at that time in the same 
situations. I would however, have you to guard against the 
supposition, enunciated freely enough in some compilations, that 
the “Whales’ food” migrates, and that the curious wanderings of 
the Whale north, and again west and south, is due to its “pursuing 
( r  its living ” ; such is not the case. The “ Whaled food ” is found 
all over the wandering. ground of the Mysticete, and in all 
probability the animal goes north in the summer in pursuahce of 
an instinct implanted in it to keep ‘in the vicinity of the floating 
ice-fields (now melted away in southern latitudes) ; and again it 
goes west for the same purpose, .and finally goes south at the 
approach of winter-but where, no man knows. 

There are some other streaks of discoloured water in the Arctic 
Sea known to the whalers by various not very euphonious names, 
but these are merely local or accidental, and are also wholly 
due to Diutomacea, and with this notice may be passed over as of 
little importance. I cannot, however, close this paper without 
remarking how curiously the observations I hnve recorded afford 
illustrations of representative species in different and widely 
separated regions. In  the Arctic Ocean the Balana mysticetus 
is the great subject of chase, and in the Antarctic and Southern 
Seas the hardy *whalemen pursue a closely allied species, Balcena 
australis. The Northern Whale feeds upon CZio borealis and 
Cetochilus septentrionalis ; the Southern Whale feeds upon their 
representative species, Clio australis and Cetochilus australis, 
which streak with crimson the Southern Ocean for many a league. 
The Northern Sea is dyed dark with a Diatom on which the CZio 
and Cetochilus live, and the warm waters of the Red Sea are 
stained crimson with another Alga ; and I doubt not that, if the 
Southern Seas were examined as carefully as the Northern have 
been, it would be found that the Southern ((Whales’ food )’ lives 
also on the Diatoms staining the waters of that Austral Ocean. 

I do not claim any very high credit for the facts narratfd in the 
foregoing paper, either general or specific, for really It 1s to the 
exertions of the sailor-savant, William Scoresby, that the first light 
which has led to the solution of the question is due, though the 
state of science in his day would not admit of his seeing mose 
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clearly into the dark waters of that frozen sea he knew and loved 
eo weu. 

At the same time 1 believe that 1 am justified in concluding 
that we have now arrived a t  the following ’conclusioiis fkom 
perfectly sound data, viz. :- 

1. That the discoloration of the Arctic Sea is due not to a t h a 1  
life, but to Diatomacete. 

2. That these Diatomacece form the brown staining matter of the 
rotten ice ” of Northern navigators. 
3. That these Diutomacete form the food of the Pteropoda, 

Medusa, and Entomostraca, on which the Balana mysticetus 
subsists. 
1 have brought home abundant specimens of the Diatomaceous 

masses which I have so frequently referred t,o in this paper,> and 1 
am now engaged in distributing them to competent students of this 
order, so that the exact species may be determined j but as these 
take a Iong time to be examined (more especially as Diatoms do not 
seem so popiilnr a study as they were a few years ago), I have 
thought it proper to bring the more important general results of 
my investigations before YOU at this time, and to aUow the less 
interesting subject of the determination of species” to lie over to 
another time. I have to apologise to you for introducing so much 
of another science, foreign to the objects of the Society, into this 
paper ; but when the lower orders of plants are concerned, we are 
so near to the boundaries of the animal world that to cross now 
and then over the shadowy march is allowable, if not impossible to 
be avoided. 

Finally, you will allow me to remark that, in all the annals of 
biology, I know notliiug stranger than the curious tale I have 
unfoldod : 7 the Diatom staining the broad cozen sea, again s u p  r 
porting myriads of living beings which crowd there to feed on it, 
and these again supporting the huge Whale,-so completins the 
wonderful eyclo of lifc. Thus it is no stretch of the imagination to 
say that the greatest animd in creation,$ whose pursuit gives em- 
ploymeBt to many thousand tons of shipping and thousands of sea- 
men, and the importance of wbioh is commewially 80 great that its 
failure for one season was estimated for one Scottish port alone st 
a loss of 100,OoOZ. sterIing,§ depends for its existence on a being 
so minute that it takes thousands to be massed together before they 
are visible to the naked eye, and, though thousands of ships for 
hundreds of years sailed the Arctic, unknown to the men yho were 

* The species principally causing the dkcoloration is apparently Mclosira 
urcticu. t The foregoing observation8 on the Discoloration of the Arctic Sea have 
been confirmed by the Germnu Expedition in the Spitxbergen Sea, under 
l<oldeway ; by that to Greenland, conducted by Professor Nordenskitld. 

$ Nilsson, in his ‘‘ Skandinavisk Fauna,” vol i., p. 649, estimates the full. 
50wn B. myslicctus at 100 tons Or 220,000 lbs., or equal to 88 elephants or 
440 white bears. 
5 In 1867 the twelve screw steamers of Dundee only took two Whales, and 

the loss to each steamer was estimated at 6,0001., and to the town in all at the 
sum I have given. 
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most interested in its existence, illustrating in a remarkable degree, 
how Na, _ _  in all her kingdoms dependent on all, and how great 
are little things! 

NoTE.-Drof. NORDENSKI~LD offers the following remarks on 
the Colour of the Arctic Seas, in his '' Expedition to Gteenland," 
6' Geological &@azine," vol. ix., PP. 9, 10:- 

Hudson, and other veteran mariners of the Arctic seas, mention 
the variety of colours that distinguish the water in certain parts, 
which are frequently so sharply distinguished that a ship may 
sail with thei one side in blue and the other in grafish-green 
water. I t  was at first supposed that these colours were indications 
of different currents-the green of the Arctic, the blue of the 
Gulf-stream. Later, Scoresljy &rmed that the phenomenon arose, 
from the presence of innumerable organisms, which he seems to 
consider as Crustacea,.in the water. This observation has since 
been continued, partly by, the former Swedish Arctic Expedition, 
and partly by Dr. Brown,* during the voyages made by him in 
the Arctic seas as surgeon in a whaler, and as a member of 
Whymper's Expedition. We also endectvoured to divert the 
tedious monotony of the voyag tions on this pheno- 

lours-greyish-green and fine 
as we also find water with a 

very decided shade of brown. These colours are seen most pure 
if one looks vortically down from the ship to the surface of the 
water through a somewhat long pipe. The green, or rather grey- 

reen, water is generally met .with in the neighbourhood of- ice f whence it was supposed to arise from the Arctic Current) ; the 
blue where the water is free from ice ; the brown, as far BB -1 am 
aware, chiefly in that part of Davis Strait which is situated in 
front of Fiskernnes. When specimens of the water are, taken.up 
in an uncoloured glass, it appears pkrfectly clear and. colourless, 
nor can one with the naked eyadiscover auy org@nisms tQ account 
for the colour. But if, when the velocity of the ship allows ofit  

makes f i o ~  one to -three knots &D b u r ) ,  a 
Behinti plha:ship, indhe gr'een .andfbl'own 

und covbered~A%4thsd~film o€-h the former, 
Case green, i n  the latter case brown slime, of organic origin, and 
evidently the real cause of the abnormal colour of the sea-water. 
Just ip these parts may be found swarms of small Crustacea, 
which live upon this slime, and in their turtl, directly or indirectly, 
become the food of larger marine animals. 
the contrary, at least in these seas, deposits no slime up 
insect-net, and is far less frequented by Crustacea, Annelid 

The blue wate 

* A very interesting essay on the subject has been published bp 
The Farmer, Jan. 1, 1865, p. 16. See above, p. 31 1. 
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than ihe green. Thus, as Brown, in the article above referred to, 
remarks, the presence of this slime, inconsiderable as it is, but 
spread over hundreds of thousands of square miles, is a condition 
necesaary for the subsistence, not only of the swarms of Birds that 
frequent the northern seas, but also of that giant of the animal 
CreatiQn, the Whale, and all branches of industry dependent on 
Whale-fisheries. 

Of these remarkable organisms Dr. dberg collected specimens 
~ when possible, during the voyage, .which i t  is intended hereaEter 

to submit to a careful scientific examination, in conjunction with 
similar specimens from preceding expeditions. Here we .need 
only mention that the slime itself in each partic 
formed only of a few species of Diatomacem, often 
after drying the mass the siliceoue frustules may 
with the naked eye ; but, on the other hand, different parts of the 
ocean exhibit entirely different forms, so that, for example, the 
green slime in one place has sometimes not a single species identical 
with that in another. A long continued collection will therefore 
be required to explain this scanty, but nevertheless remarkable, 
and we may safely say important, Flora of the ocean's surface. 

- 
XXXVII.-NOTES of DIATOMACEE from DANISH GBEEN- 

By Professor 

[Reprinted, by Permission, from the Trans. Bot. Xoc. Edinburgh, 

LAND, collected by ROBERT BROWN. 
DICKIE, Aberdeen. 

vol. x., pp. 65-67. Read January 14, 1869.l 

Mr. Brown sent for examination small packets of materid 
collected at  various places along the coast of Danish Greenland, 
with a request. that any Diatomaccra they contained might be 
recorded. 

Istitudea, Shave 
iably found to yield abundance Re organisms. The 

species collected by Mr. Brown, as well as his epecial Diatomaceous 
gatherings, have not yet been seen by me, and therefore tho 
present communication gives but an imperfect idea of the marjne 
Diatomaces in the localities visited. 

No. 1. A small mass, chiefly of*Hypnum. $witam, in- the m a  .at 
&kobshavn,. contained loving :- 

. 'Cocconeis scutellum. . Rhabdonema arduatum , 
Coscinodiscus eccentricus. Cocconema cistub. 

, sbuyoneis pulchella. C. parvum. 
iscus subtilis. 
two latter are freshwater species, and were, doubtless, 

attaOhed to the Hypnum before it was conveyed to the sea ; the 
marine species seem not merely entangled among the mass, but 
attached to it. 

he larger marine Algm, from high' 
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No. 2. A mass of Ectocarpus, from Jakobsham, contained the 
follow. . - 
Cocconeis scutellum. Grammonema Jurgensii. 
Coscinodiscus eccentricus. Podosphenia gracilis. 
C. radiatus. 

And very fine examples of two freshwater species, viz. :- 
Himantidium undulatum. Pinnularia stauroneiformis. 

No. 3. A mass of Schizonema and Cladophora, floating in 
Jakobshavn, contained- 
Cocconeis scutellum. Graminonema Jurgensii. 
Synedra salina. Biddulphia -- , * a few fi-ag- 
Podosphenia gracilis. ments, too imperfect for re- 
Podosira hormoides. cognition. 

The Snhizonema is doubtfully referred to S. Dilzuynii, being in 
a very imperfect condition. 

No. 4. At a depth of three fathoms, Jakobshavn :- 
Coccoueis scutellum, uar p .  Navicula diclyma. 
Coscinodiscns radiatus ?, frag- N. elliptica. 

ments only. N. liber. 
C.  eccentricus. Stauroneis pulchella. 
Campylodiscus angularis, n so- Podosira hormoides. 

litary example. Hyalodiscus subtilis. 
Synedra salina. Rhabdonema arcuatum. 
Amphiprora allata. Biddulphia aurita. 
Surirella gemma. Schizonema ? 
Nitzschia sigma. 

benk, contained- 
Cocconeis scutellum. Eupodiscus fulvus ? 
Coecinodiscus eccentricus. Grammonema. Jurgensii. 
C. radhtus. Podosira hormoides, 

geniinatum. 

Uictyosiphon, and Lyngbyn, from Godhavn, contained- 
Coccone2s Grevillei. 
C. scutellum. 
Coscinodiscus l'dbtUs. N. eliptica. 
C. eccentricus. Xtzschia angularis ? 
Amphora memlhnacea, one Podosira hormoides. 

No. 5. A mass, chiefly of Dictyosiphon, from sea-shore, Ritan- 

And a :single example of a freshwater species, viz., Gompbnema 

No. 6. A mass, consisting mainly of Conferva, Melagonium. 

S edra gracilis ? FT aviaula Jenneri. 

only. Grammatophora serpentina. 
A11 the species recorded here are British, with the Ringle ex- 

ception of Hj?a~odiscl6s sukilis, originally described by the la@ 
Professor Bailey from Halifax ; found also on shores of Nortli-west 
America, and nom on shores of Gyeenland. 
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XXXVIII.--NOTE on some P u r r s  from SMITH SOUND, 
colIected by DR. BESSELS. By DR. J. D. HOOKER, C.B., 
F.R.S. 1873. 

[From (‘A Whaling Cruise to Baffin’s Bay and the Gulf of 
ci Boothia ; with an Account of the Rescue of the Crew of the 
‘‘ ‘ Polaris.’ ” By A. 13. &rARKHAM, Commander R.N., 
F.R.G.S. 1874. Page 296.1 

Captain Markham’s collection contains 20 species of Flowering 
. Plants, includiug four collected by Dr. Bessels in the highest 
1:Ltitude from which Flowering Plants have hitherto been obtained, 
namely 8 2 O P u ’ .  The locality nppenrs to liave been ou the east sitlo 
of Smit,h’s Sound.” They nre Drnla a&iiin, Cerastiuna alpinurn, 
Yarazacuni &iis-leonis, and Poa j e x u o s a .  All of thcm nre 
conmion Arctic plants, being found on both coasts of Grccnlnnd, 
as wcll as throughoiit tlic Parry Islands. Of the otlier species 
collected by Captain Mtirlchain himself, the Arctic distribution is 
ivell known. None of them belong to tho reninr1;ablc sssembli~go 
of Scantliuuvian plants which inhabit GI-cenlnntl, and of mIiicIi no 
otlicr member has been found on the eastern shores of 13nfli1i’s 
Bay. On the other hand, one of tliem is n mrinbcr of tlint 
slnallcr numbcr -which lins never bcen foiuid on tlic Grconland 
const. This is the peculiar and beautiful little PZeztropogon 
Sabiizi, the only genus wvliicli is absolutely coilfined to tlic Arctic 
regions, and of which the solitary species is rcstricted in its dis- 
tribution to tlic Arctic-Amei’ican islnntls. I t  i v : ~  discovered by 
Captain, now General Sir, Edward Sabine, in Melville Island, 
during Parry’s First Voyage in 1819-1820, nnd is probably found 
in all the islands. Cnpt. Marlrhani’s specimen was gathered on 
Fury Bench. 

They are 
interesting as, in several cases, coming from places whem the same 
plant had not previously been , gathered. These localitics arc 
valuable, as completing 8, knowledge of the nrea inhabited by such 
sI)ecies, though tliey do not materially enlarge it. 

[See above, Dr. Ijookcr’s memoir on Arctic Plants, pages 205, 
&c.J 

The other species call for no spccial remark. 

I 

XXXIX.-NOTES on the ZOOLOGY, BOTANY, and GEOLOGY 
of the VOYAGE of the “POLARIS” to KENNEDY and 
ROBESON CHANNELS. 

1. 6‘ JTatwc,” July 17, 1873, vol.viii., p. 218.--“ Duringthe sum- 
mer tho entire extent of both lowlands and elevations we barc of 
snow and ice excepting patches herc and there in the sliape of tljo 

* ‘*.Nnture,” YO]. viii., No. ~ O G ,  p. 487. Oct. Y, 1873. 
361 22. s 
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rocks. The soil during this period was covered with a more or 
less dense vegetation of Moss, with which several Arctic Plants 
were interspersed, some of them of considerable beauty, but 
entirely without scent, and many small Willows, scarcely reaching 
the dignity of shrubs. 
‘‘ The rocks noticed were of a schistose or slaty nature, and in 

pome instances contained fossil plants, specimens of which were 
collected. 

6‘ Distinct evidence of former glaciers were seen in localities 
now bare of ice, these indications consisting of the occurrence of 
terminal and lateral moraines. 

“ Animal life was found to abound, Musk-oxen being shot at 
intervals throughout trhe winter. Wolves, Bears, Foxes, Lemmings, 
and other Mammals were repeatedly observed. 
‘( Geese, Ducks, and other Water Fowls, with Plover and other 

Wading Birds, abounded during the summer, although the species 
of Land Birds were comparatively fcw, including, however, as 
might have been expected, large numbers of Ptarmigan or Snow- 
partridge. 

“No Fish wese seen, although the net and line were frequently 
called into play in the attempt to obtain them. The water, how- 
ever, was found filled to an extraordinary degree with marine 
Invertebrata, including Jelly-fish and Shrimps ; Seals are very 
abundant. Numerous Insects were observed, also especidly 
several species of Butterflies, specimens of which were collected ; 
also Flies and Bees, and Insccts of like character.” 

2. ( 6  Xature,” March 26, 1874, vol. is., p. 405.--“ Zoology and 
Botany.-The collections of Natural IIistory are almost entirely 
lost. With the exception o€ two small CBSCS containing animals, 
minerals, and one package of plants, nothing could be rescued. 
The character of the Fauna is North-American, as indicated by 
the occurrence of the Lemming and the Musk-ox. Nine specics 
of Mammals were found, four of which arc Seals. The Birds are 
represented by 21 upecics. The number of species of Insects is 
about 15, namely, one Beetle, four Butterflies, six Diptera, one 
Humble-bee, and several Ichneumons, parasites in caterpillars. 
Further, two species of Spiders and eeveral Mites were found. 

‘‘ The Flora is richer than could be expected, as not less than 17 
Phanerogamic Plants were collected, besides three Mosses, three 
Lichens, and five freshwater A l g z .  

“ Geology.-Although the formatiou of the Upper Silurian 
Limestone, which seems to constitute the whole west coast north 
of the Humboldt Glacier, is very uniform, some highly interest- 
ing and important observations have been made. It is found that 
the land is rising, as indicated, for instance, by the occurrence 
of marine animals in a freshwater lake more than 30 feet above 
the sea-level and far out of reach of the spring-tides. 
“ Wherever the locality was favourable, the land is covered 

with Drift, sometimes containing very characteristic lithological 
specimens, the identification of which with rocks in South 

wer e a d e  are not ready yet for examination. 
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Greenland was a very easily accomplished task. For instance, 
garnets of u n u s d y  large size were found in lat. 81’ 30’, having 
marked mineralogical characteristics, by which the identity with 
some garnets from Fiskernaes was estublished. Drawing a 
conclusion from such observations, it  became evident that the 
main line of Drift, indicating the direction of its motion, runs 
from south to north.” * 

3. A. H. Jfarhham’s 4‘ lT?iaZing Cruise,” &c., 1874, p. 205.- 
“ In the latitude of their winter quarters (81’ 38’) Musk-oxen 
were met with and 26 were shot. Foxes and Lemmings were 
also seen ; but other animals were comparatively scarce, and only 
one Bear was seen during the whole year. Narwhal and Walrus 
were not seen to the north of 79”, but Seals were obtained up to 
the extreme point in 82” 16’. They were of three kinds, namely, 
the Common Greenland Seal, the Ground Seal, and the Fetid 
seal. On the 
western side, it  was stated by the Etah Esquimaux, that Ellesinere 
Land abounded with Musk-oxen; and judging from the ~011- 
figuration of Grinnell Land, the same abundance of animal life is 
to be founC there also. The Birds all disappeared during the 
winter, though Ptarmigan and a species of Snipe made their 
appearance early in the spring ; and in summer all the genera 
found in other parts of the Arctic regions were abundant. 

“With the exception of a Salmon seen in a freshwater lake not 
far from the bench, no Fish were met with. Thc contents of the 
stomachs of the Seals they caught were found to consist of 
Shrimps and other small shell-fish. Dr. Bessols used to dredge 

era1 occasions, but owing to the ice, he could seldom do so 
eater depth than 18 or 20 fathoms, the results being generally 

unimportant, and with the exception of a few Shrimps and other 
Crustacea, nothing of intorest was procured. 

6‘ NO less than 15 species of Hunts, five of which were Grasses, 
were collected by thc Doctor at their highest latitude, on which the 
Musk-oxen must subsist. He gave me four specimens of the 
flora of 82’ N., the names of which will be found in the List of 
Plants in the Appendix, t o  which Dr. Hooker has kindly added an 
explanatory note. 

\ “Mr. Chester presented mo with fossil from the Silurinrl 
Limestone of that high latitude, which is also referred to in the 
Appendix. [See further on.] 
‘ “ Dr. Besscls made a fair collcction Of Insects, principally Flies 

and Beetles, two or threc Butterflies and Mosquitoes ; and Birds 
of 17 different kinds were shot in 82’, including two Sabine Gulls 
and an Iceland Snipe.” 

4. Clements Markhani’s “~h?*t?~hO~d,”  kc., 18’13, p. xxii.-Win- 
toring (1871) near their furthest point, 82” 16’ N., they found 
abund&nce of animal life, and saw much Driftwood of recent 
date, which must have couie thence ~ C P O S S  the Polar Sea from the 
shores of Siberia. 

* Extracted from “Nature,” by pern&.ion. 

The Bladder or Hooded Seal wns not met with. 

[See ahove, p. 32 1 .] 

-. - 
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XL.--CEOLOBICAL NOTES on BABFIN'S BAY. BY J. Ross 
and MACCULLOCH, 1819. 

From miscellaneous specimens brought home from D~LV~S'S 
Strait and Raffin's Bay by Capt. JOHN Ross, and determined by 
Dr. J. MACCULLOCH (Ross's '(Voyage of Discovery," &c., 2nd. 
edit., 1819, ~vo. ,  vol. ii., pp. 121-141), it appears that :- 

(1.) At Waygntt Island (70" 36' N. lat., 540 40' to 55" W. 
long.) and at Four Island Point (70" 4 6  N. lat., 53" 3' W. long.) 
there are granite, gneiss, schists, and igneous roclrs, with lignite 
at the former place. 

(2.) A t  the Three Islands of Baffin (74" 1' N. ht., 57' 25' w. 
long.), gneiss abounding in garnets and containing molybdena. 

(3.) Cape Melville, granite and porphyry. 
(4.) Uushnan Isle (36" 04' N. lat., 65" 66' W. long.), granite, 

gneiss, nnd mica-schist ; claystone and amygilaloidal claystone. 
(5.)  Cape York, Esquin~., Inmallick (76" N. lat., 66" 46' W. 

long.), porphyritic greenstone, used by the natives in cutting off 
their iron from the masses. 

(6.j .Between Cape York and Capo Dudley-Digges, including 
the Criiiison Cliffs (from 75' 45' to 76" 10' N. lat., end from 67" 
to 68" 40' W. long.), granite, gneiss, and mica-schist, and green- 
stone. 

(7.) Froin Posscsvion Bay and C ~ p c  ByamMartin, on the west 
side of Baffin's Bay ('73" 33' N. lat., 77" 28' W. long.), granite, 
gneiss (with pyrites, garnet, niid green felspar), sandstones, shah, 
limestone, jasper, siliceous schist, mid igneous rocks and agates. 
" The gneiss with grccn compact felspar appears to be of common 
'( occurrence on this coast . . . . ; it is cxactly similar to that 
(' which occurs abundantly in the Western Isles, and more par- 
" ticularly on the western coast of Ross-shire, prevailing particu- 
" larly about Loch Ew and Loch Greiuord [Laurentian]." (' 'l'lie 
" jasper, siliceous schist, and chert resemble cxactly those S N -  
'' citnens whicli are found in thc Island of Sky, among the beds 
" of shale, sandstone, and limestone [Jurassic], when these are 
'( immediately in contact with the larger masses of trap; 2nd 
'( probably they liere also owe their origin to Llie saino cause." 

(8.) From Agnes Monument (70' 37' N. ht., and 67' 30' W. 
long.), granite, gneiss, and graywacke-schist. 

(9.) The Iron mentioned above, under " Capo York," is stated 
by Capi. Ross to llmc been used by the '' Arclic I-lighlanders " 
of Prince-Regent's Bay (lat. 75' 54', long. 6.5" 53'), for the 
edges of' tlieir knives, and to have been obtained by them fiom 
the mountains near the coast, behind Bushnan Island. I t  was 
snid by the natives, as interpreted by Sacheuse, to occur in several 
large masses or picccs, of which one in particular, harder tlinn 
the rcst, was part of the mounfxin. The J ro~ i  ivns cut off with 
O. hard stone, and then beaten into small flat oval pieces, Tho 
place ,where the metal was found mas called c C  Sowallick," and 
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about 25 inilev inland (ht.  76” 12‘ N., h g .  53’ W.). This 
Iron Dr. WOLLASTON estimated to contah between 3 and 4 pep 
cent. of Nickel, and Mr. FYFE found in it 2.56 p e r  cepit. Hence 
they fegarded i t  as of nzeteoric origin. Op. tit.? vol. i., p. 132, 
p. 140, and vol. ii., pp. 181-6. 

XLI.-NOTES on METEORIC IRON used by the  ESQUIMAUX 
of the ARCTIC HIGHLANDS. By CAPTAIN (now 
GENERAL SIR) EDWARD SABINE, R.A., F.lC.S., &c. Qc. 
1819. 

1. 6‘ Quart. Journ. Lit. SC.,  &C.,” 1819, vol. vi., p. 3G9; and 
u Geolog. Magazine,” vol. ix., p. 74, 1872. 

Tho northern Esquimaux lately visited by Captain Roes [in 
August 18181 were o b s y w l  to employ a variety of implcineilts 
of iron ; and upon inquiry being made concerning its sourcc by 
Cal>bin fj&ine, he ascertained that it was procured from tllc 
monlltains about 30 miles from the coast. The natives doscribed 
the existence of t,wo large masses contajiiing it. The oiic was 
represented as being nearly pure iron, and thcy had been unable 
to do more w a n  detach small fragments of it. The other, they 
say, was a stone, of which they could break fragments, which 
contain small gloliules of iron, and which they liammered out 
between two stones, and thus formed them into flat pieces about 
tho size of half a sixpence, and which let into a bone handle, 
side by side, form the edges of their knives. I t  immediately 
occurred to Captain Sabine that tliis might be meteoric iron ; but 
the subject was not further attended to till specimens of the lcnives 
reached Sir Joseph Banks, by Tvhose desire Mr. Binnde exanii~ied 
the iron, and he found in it inore than thrce per cent, of iiiclcel. 
This, with uncommon appearance of the metal, which was perfect,ly 
free from rust, and had the peculiar silvery whiteness of meteoric 
iron, puts the source of the specimens aIluded to out of all doubt. 
The one mass is probably entirely iron, and too hard and intractable 
for further management ; the other appears to be a meteoric stone 
contdning pieces of iron, which they had succeeded m removing 
and extending upon a stone anvil.” 

2. Extract from (‘ An Account of the Esquimaux who inhabit the 
6‘ West Coast of Greenland above the hit .  7G0.” By Capbin 
EDWARD SABINE, R.A., F.R.S., F.L.S. “ Quart. Journ. of 
Literature, Science, &c.,” TO]. vii., 1819, pp. 72-94. 

the ‘‘ Geological Magazine,” vol. ix., 1872, pp. 73-74. 
t~ Each of the Esquimaux who visited us on tho 10th of August 

[lslsl, rude instrument answering the purpose of knife. The handle is 
Of bone, from 10 to 12 inches 1011$, shaped like the linndle of a 
+sped ltnife ; in a groove which is run dong the edge arc inserted 

1 believe each of tho others whom we after saw, had a, I 
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several bits of flattened iron, in number from three io seven in 
different knives, and occupying generally half the length. NO 
contrivance was applied to fasten any of these pieces to the 
haudle, except the one at the point, which was generally two- 
edged and was rudely riveted. I n  answer to our inquiries fsom 
whence they obtained the iron, it was a t ,  first understood that 
they had found it on t.he:shore ; and it was supposed to be the hoop- 
ing of casks, which might have been accidentally drifted on the Innd. 
We were surprised, however, in observing the fmility with wllich 
they were induced to part with their lriiivcs ; it  is true, indccd, 
that they received far better instruments in exchange, but they 
did Dot appear to attach that value which wc should have expected 
to iron so accidental1y"procured. This produced some discussion in 
the gun-room, when it appeared that some of the officers who 
had been present in the cabin when the Esquimaux were questioned 
were not satisfied that Zaccheus' [" Xacheuse " of Captain ROSS'S 
Narrative, 18191 interpretation had been rikhtly understood ; he 
was accordingly sent for afresh, and told that it was desired to 
know what had been said about the iron of the knives (one of 
which was on the table), and he was left to tell his story without 
interruption or help. He said it was not English or Danish, but 
Esquimaux iron ; that it was got from two large stoncs on a hill 
near a part of the coast which we had lately passed, and which 
was now in sight ; the stones were very hard ; that small pieces 
were knocked off from them, and beatcn flat between other stones. 
He repeated this account two or three timea, so that no doubt 
remained of his meaning. I n  reply to other questions, we gathered 
from him that he had never heard of such stones in South Green- 
land; that tho Esquimaux had said they knew of no others but 
these two; that the iron breaks 'off from the stone just in the 
state we saw it, and was beaten flat without being heated. Our 
subsequcnt visitors confirmed the above account, and added one 
curious circumstnncc-that the stones m e  not dike,. one being 
altogether iron, and so hard and difficult to break that their 
supply is obtained entirely from the other, which is composed 
principally of a hard and dark rock ; and by breaking i t  they 
get small pieces of iron out, which they beat as we see them. 
One of the men, being asked to describe the size of each of the 
stones, made a motion with his hands conveying the impi-ession of 
a cube of two feet, and added that it would go through the skylight 
of the cabin, which was rather larger. The hill is in about 76" 
10' lat., and 64" 2' long. ; it  is called by tllc natives ' Sowilic,' 
derived from ' sowic,) the mine for iron amongst these people, 
well ns nmongst the South-Greenlander. Z:tccheus told me this 
word originally signified a liard black stone, of which the Esqui- 
maux made knivcr before the Danes introduced iron amongst them ; 
and that iron rcceived the same name for being used for the same 
purpose. I suppose that the Northern Esquimaux have applied it 
in a similar manner to the iron which they have thus accidentally 
found. 

"We are informed in the account of Captain Cook's Third 
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Voyage, that the inhabitants of Norton Souna, which is in the 
immediate neighbourhood of Behring’s Straits, call the iron which 
they prociire from Russians ‘shawic,’ which is evidently the 
same word. The peculiar colour of these pieces of iron, their 
softness and freedom from rust, strengthened the probability that 
that they were of meteoric origin, which hw since been proved by 
analysis.” 

XLIL-The MINERALOGICAL GEOLOGY of GREEKLAKD from 
CAPE FAREWELL to DISKO. By the CHEVALIER 
CHARLES L. GIESECK~,  Professor of Mineralogy to 
the  Dublin Society. 

[Extracted from his Article (‘ GREENLAND,” in Brewster’s 
6‘ Edinburgh Encyclopsedia,” 1816.1 

[In the nomenclature of his day GieseckB here refers to the 
highly altered or metamorphic pak~ozoic (Laurentian and other) 
strata, with their igneous rocks, as ‘‘ Primitive ” ; and to the more 
distinctly bedded igneous roelrs, of later data, as belonging to the 
“ Flmtz-trap formation ” : some old slates and trap-rock he refers 
to Werner’s intermediate “ Transition fO~matiOn.”-EDITOR,] 

The accumulation of the ice having rendered the interior of 
Greenland totally inaccessible, it  can only be examined on different 
parts of the coast ; and the promontory Cape Farewell, which is 
its most southern point, presents to the eye immense groups of 
precipitous mountain-masses, insulated, barren, and naked, sharp- 
lminted at the top, greatly decomposed tLt the surface, rind cleft by 
the action of the snows and the ice. These rocks are intersected 
by narrow valleys, where immense broken and scattered masses 
are borne along by irresistible currents, and carried immediately to 
the shores mllere there is no low land to intercept their course. 

1. The GRANITE of this island (Cape Farewell) is fine-granular, 
consisting of peadwhitc felspar, greyish-black mica, and very 
little quartz of an ash-grey colour. The whole rock is very much 
ironshot and disintegrated. At the foot pf the granite rocks 
occur beds of common quartz of a milk-whlte colour (not milk- 
quartz), and flesh-red felspar, with small c1’yStds of moroxite 
( f & , t e d  or common apatite). In another place are found flesh- 
red felspar, with little quartz, common hornblende, magnetic iron- 
stone, and gadolinite, crystallised in longish four-sided pyramids. 
A bed on the east side ?f the pPOmOntOl’Y contains garnet8 in 8 
fine-granu]ar greyish-white 1*ock, very much resembling the rock 
of Namiest, in Moravia, called by Werner ‘‘ Weifis-stcin ’’ (white 
stone); but the crystals of garnet hare are larger and perfect 
dodecahedrons. The granite extends fi0m Cape Farewell to the 

and soutli-east of the coast, v~z., over the islands of Staten- 



328 GTESECI& ox TIIE GEOLOGY OF GREENLAND. 

huck and Kakasoeitsialt, Alluclr, and Cape Discord, to a diskance , 

of more than 400 miles. Gneiss and mica-slate lie upon I t  R t  
Kippingajak, both rocks containing garnets. T;Llc-slate forms a 
large bed in it at Akajarosanilr, along with actyiiolitc, whicli occurs 
in  large masses. Near the const of' Akajarosanik is the s d l  
island of Kakasoeitsink. It consists of one hill formed of a granite 
rock, mixed with some hornblende, s h d e r  crystals of zirkon, a i d  
the new mineral called allaiaitc (see Trans. Edin. SOC., vol. vi., p. 
37 1 ). The rockhere assumes the character of t1ieNorwegi:ui zirkon- 
syenite ;but its constituent parts are of a fiuer grain. 811 the graiiitic 
inountains of theislands of Staaten-huclc snd Cape Farewell ttrc szr- 
rounded by numerous very small islands, presenting round-backed or 
flat conical hills of primitive syenite. To the west of Cape Farcwcll, 
at  a plnce called Niakornak, is a vcry extensive bcd of' yellowish- 
white felspar, crystallised in large flat six-sided prisms, tlic crystals 
being only separated by black mica, which gives to the rock 11 
porphyritic appearance. The place is very difficultly accessible, it 
beiug harassed perpetually by the most boisterous sca, and washed 
by the tide at high water. Not  far from this, at  an olevetion of 
&bout 1,000 feet, the granite is divided into immense columnar 
or quadrangular pieces, which, seen €rom a distance, present ?i i  

appearance similar to the ruins  of a town. The Greenlmders 
state that thc masses wew carried thither by some ginnts, wlio 
inhabited the country in the oldest times, and, having becn sor- 
ccrers, disappeared from the earth. 

As granite is tlia principnl rock which constitutes 1110 mwn- 
tains of' this vast coast, to cnumerntc all the plnccs wlicrc i t  is 
found would exccerl tbc limits 3f such an articlc as tlic prcscn t. 
I ts  most coinnion colour is greyish-whitc, flesh-red, aiicl tile-rtci ; 
tho lattcr colours are characteristic o f  the coarse-grannlnr f'clspar. 
Magnetic iron-ore is generally found e i h r  dissemineted or im- 
bcddcd in the red variety. In some places, molybdcni~ occurs, 
and in others grsphite, imbedded in tlic rock. At Bnzl'a River 
and at, Dislro Island, iron-pyrites is found ; but, excepting thcrc, 
tlic rock is not x7wy metalliferous. l'recioua garnet occiirs very 
frequently ; nlso common schorl, tourmdiue, comnlon l~ort~l)lcl~dc~, 
jade, rock-crystal, Iiioroxitc, calcareous spar, fluor-spnr, and thc 
itbovc-mentioned substances. Rock-crystal is only f01111d iii vcins 
traveraing the red coarse-granular variety, nud appears to bc coii- 
temporaneous ; the vein being intimately minglecl with the i*orlc, 
: i d  presenting no walls. Beds of hornblentlc-slate, inica-sl:itc, 
f'elspr, and quartz rest upon it, and on the red cotme-grnnul~ 
granite at  Kogneckpamiedlncek there is an extensive bed of rcd 
ironstone mingled with massive iron-flint ( ( I  Eisenkiesel " of Wcr- 
ner). At the end of the north-eastern t~rm of Baul's River, in  tho 
vicinity of the great continental ice, thc tra\eller, ascending from 
:& narrow cliff, suddenly bcliolds a dreadful chaos of immense 
columnar granitic blocks detached fiom each othcr, and heaped t n -  
gether iu the most fantastic groups, the planes of fracture being BO 

that the points from which they urc broken arc dhtinctly 
wble. Places of desolation aud devastation of this kind lire 
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very frequently met with in t~he mountains of Greenland. l h s t  
of the granitic rocks affect the needle. 

2. %he next rock which forms numerous mountailis in this conntry 
is GNICISS. It occurs very oftcii alternating with granite, soine- 
times with mica-slntc. I ts  charnctsr or tcxture inay be ascertained 
partly in  the cliffs and on the shorrs, partly by the folxls of thc 
mountains. Thegrailitic mouu tains are:alwnysinorc decomposed and 
tbcrcIbre m_orc precipitous, pr~scuting very sharp-edged summits ; 
the suniinits of tho gnciss arc more flat and round-bnclrcd. The 
tcxture of the gneiss is thicli- and thin- sliity ; its felspay geiierally 
pc.arl-grcy and pearl-wliitc, seldom flcsli-red, fine-granular ; its 
1111ca-grey, pincbbecld~rown, and blackish-brown ; it coiitains but 
little ash-grey quartz. The vdlcys and clefts round the mountains 
:lrc filled with rliomboidul fragments, many of them of immcnse 
size. The sninller fragments were U S G ~  by the old Norwegians, 
,vitll mim-slate, hornblende-slntc, and slaty claystone to built1 
their houses; thc walls c?f which, although not cemented, after a 
lapse 0.f several centuries still brave the powcr of this destructive 
cliliiatc. Giieiss constitutes O W  of the most clevated points of 
tllis extensive coast, vk., the mountain J h g i R t o ~ s o a k ,  situated in 
t11a 62nd degree of Iatitndc. It is covered with mica-slate from 
the shorc to a height of about 1,000 fcet above the level of tho 
sea, where tjie gneiss again beconics visible, and continues to a 
height of nearly 3,000 feet. The top of this mountain is similar 
in shape to the roof of a house, where tho ridgc is not much ole- 
iratcd. It is cntircly free from snow in, summer, except a f'cw 
sinall spots, wliere it rests in the hollows of its summit. 

The mica-slate sesting upon the gneiss presents a variety of 
beds of 1iornblendc-slate, wliitestonc (Weiss-stein) with small 
garnets, talc-slate with common and indurated talc, potstone, acty- 
nolitc, and precious splintery serpentine. The giieiss is tmnsvcrsed' 
wit11 numerous veins of greenstone, various ill thicltness from O U e  
inch to six feet. 
selnb1,les basalt ; but it is moix crystalline in its texture, lighter 
ill its coIour, and not quite SO hard. Cornmoil Schorl, tourmalii1c, 
and precious gnsnet ocCu1. imbedded in gneiss. It contnins veins 
of tinstone, accompanied by arsenical pyrites, \volfram, fluor, and 
qlLartz, in a firth called Arksut, situated about 30 leagues from 
tile colony of Juliana-Elope, towards north-east. The snino place 
is remarlcable for two thin layers of cryolite, regting upon gneiss ; 
and i t  is the only placc where this mineral has hitherto been found. 
One of these layers contains the sn?w-bT7hlte and greyish-ivhitc 
variety, unmixed with any other mlncral. I t s  tliicknass varies 
from one foot to two feet and a half; and it if3 divided from the 
underlying gneiss by a thin layer of mica, always in a state of 
disintcgrntiol1. TIE other vitriely is of a yelIowisIl-bro~~n colour, 
passing into tile-red. It occurs alollg with iron-pyrites, liver- 
brown sparry-iron-ore crystallised in rhombs, earthy cryolite, . 
quartz, compact and foliated fluor, eartliy fluor, and 1 cna. It 
is remarkable that the gdsnn is sometimes coated jvit11 grayish- 
lv1lite sulphureous crust, which burlis in  the flanic of a 
wid1 a bliiish colour, cinitting 11 sulpliureous smeli. 

The greenstono which occurs in the veins 
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These layers of cryolite are situated very near each other, only 
separated by a small ridge of gneiss, of a thickness of 27 feet; 
both arc washed at high water by the tide, and for the most part 
exposed, the superincumbent gneiss having been removed. The 
white cryolite, s ew at a distance, presents the appeasance of a 
smdl  layer of ice ; small detached fragments have acquired, from 
decomposition, the shape of cubes. This mineral is called by the 
Greenlanders Orsukszksat, fiom the word mksuk,  blubber, to 
which it bears snme resemblance. The same name is also given 
by the natives to white calcaseous spar. 

3. MICA-SLATE is likewise one of the most common rocks in 
Greenland, and an inseparable companion of gneiss ; there nre 
very few instances where they are not found in the vicinity of 
each other, and frequently in contact. Mica-slate forms in this 
country a very extensive series of mountains, which never rise to 
a considerable height, and appear generally to rest upon gneiss. 
Mica-slate is frequently visible on the shores ; and the gneiss 
itself forms also very extensive beds in it at Disko Bay, where the 
whitestone nlso occiirs in beds. The Greenlandish mica-slate 
abounds in mica ; i t  is generally thin-slaty, and only thick-slaty 
when the quartz prevails. Soriictiines it has an undulating aspect; 
but, when this is the case, it p w e s  into primitive clay-slate. Tho 
mica of this mica-date is mostly greyish-black and pinchbeck- 
brown, passing into brownish-black, seldom silver-white. Its 
quastz is pearl-grey. It is sometimes mingled with nodules of 
pearl-grey felspar, from the size of a pea to that of an orange, and 
this gives it the appcaraucc of gneiss ; but they may bo easily and 
accurately distinguislierl, ns the mica-slate presents a surface 
perfectly continuous, and easily separable in the direction of the 
plates of the mica. 

Mica-slate also occurs i n  beds in various parts of this country. 
One of the most remarkable, most interesting, and most extensive, 
is that in the firth of ICangerdluarsuk in the 61st degree of 
latitude, in the district of Juliana-Hope. I t  extends about five miles 
in length and four miles in breadth ; its thickness varies from 6 to 
12 feet : and it contains, besides felspar, which is its principal ~011- 
fitituent part, hornblende, augite, actinolite, sahlite, garnet, and 
that new mineral which has been iinalyscd by Dr. Thomson and 
Professor Eckeberg, called sodalite. It is of pale apple-grccn, leek- 
green, greetiisw-white, and pearl-grcy colour ; partly massive, partly 
crystallised. Another mineral, which has not been analysed, 
occurs also with the sodalite : i t  is of a peach-blossom red and 
purple-red colour. On the rhol*e thC underlying gneiss is visible 
in several place$. I n  the superincnmhcnt mica-&te, graphite 
[‘‘granite” in original] is found, of very fine teuture,pnrtly in veins, 
partly imbedded. Culcareous spar cind fluor O C C I I ~  in veins, both 
of which are sometimes coated with a thin crust of chalcedony; 
also galena i n  smdl veins. Blue phosphate of iron, in detached 
pieces, i y  found on tho tlhores. The mica-slate is goneridly 
decompoacd and iron-shot, where the graphite is imbedded. I n  
the’Firth of Arksut a bed of very fine grauular limestone irr found 
in mica-slate, which resembles the Carrara marble. The beas 

The strata dip towards north-west. 
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which occur in this rock on the mountain Kingiktorsoak have 
been already mentioned. Ilornblende-slate, forming beds in mica- 
slate, is found in many places. 

In  the 64th degree of' latitude, in a firth called Amcreglik, in 
the south of the Danish colony Godthaab (Goodhope), a variety 
of mica-slate is found, which passes into talc-slate, forming a very 
small layer in coarse-granular granite. It is very romarkable, 011 
account of the large groups of tourmaline which occnr, imbedded 
or rather involved in talcose mica, and which ase the largest crystals 
of this fine ininoral that have been met with. At  the end of tho 
mine firth, at Auaitsirksnrbick, in the neighbourhood of the great 
continentid glacier, the finest garnets are fojind. They are of 8 
larnellsr texture, and surpass the oriental specimens in colour, 
lustre, and hardness. At  the same place, dichroite and hyperstello 
of a beautiful blue colour occur, dong with prccious garnet, in 
decomposed mica-slate. All the lower mounttiins from the 66th 
to the 7lst  degree of north latitude, and particulnrly all tllo. 
mountains of the continent forming Disko Bay, with the greatest 
part of the adjacent islands, we composed of mica-slate. There 
is scarcely a square mile where the rock is entirely frce from 
garnets. A large moiintnin in Omenalrs Firth, called Sedliaruscet 
presents on its surface only the powder of mica-date, and frag- 
ments of prccious garnet. From the appearance of this powder, 
i t  is probable tlint the rock formerly contnincd grent masses of 
imbedded iron-pyrites, No snow rests on the surface of this 
mountain in the coldest winter. . The fragments of precious 
garnet which are found here, when clear, are the most highly 
prized of any on the coast. Other minerals which are found in 
mica-slate in Greenland are emery, on the island Kikertarsoeit-s 
siak in South Greenland; granatite, on the island Manetsok ; 
moroxite, in very large six-f&bd prisms, at Sungnngursok, ill 
North Greenland ; and dichroite in six-sided prisms on the islalld 
Ujordlersoak, in the 76th degree N. ht .  Except iro1i-pyl-itpq, 
Copper-pyrites, and galena, no metal occurs in this roc]<. 

W ~ I I T ~  STONE (Weiss-stein), which has lately heen deterinine(1 
by Werner, appears to belollg to this rock. It presents a wllito 
llnd gr~yish-white granular appenrance, which was formerly 
supposed to be compact or granular fehpai.. It i S  in this coulltry 
chtkrac&riaed by ve1.y sm:iU and minute cryYil1h of garnet dis- 
seminated through the whole mass. ECre it is found in layers o f  
inconsiderable extent, resting on mica-slat% very seldom on gneiss. 
It is also found in detached piecos. 

4. Cr,Ay-Sr,Am is very seldom met with on this coast, and 
consequently the different beds which are characteristic of this 

viz., flint-slate, lydian.stono, UlLlln-SltLh, but rarely O C C U ~ .  
Nevertljclcss, at  the mouth of the Firth Arksut it forms two ifiIanc1s 
of some importance, called Arlisut and Ujorbik. T h e  colour of 
the slate is ash-grey arid bluish-grey ; its fsagments prescllt 
clouble cleavage ; and it is traversed in all directions by riumcrous 
veins of massiva cmd crystslliscd quartz, massive hornatone, ki,,cl 

spurry-iron-ore of' an isabella-yellow CO~OLU.. An extensive bed 
of flinty dn$a niid 1ydi:m-stone rests npon it on the onst side of 
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thc Ishnd Ujorbilt. I n  Ameraglikfiord, in 65" 4', there is a small 
island, wherc the clay-slate forms small layers in fine-grained 
granite ; finc cubes of iron-pyrites, witli yarious truncations, 
occur in this slate, which is greatly decomposed. Some small 
islryncls in the south-cast of Disko Bay consist of clay-slatc, with a 
>arieky of siiiall beds and layers, viz., very ironshot hornblendc, 
witli small gsrncts, whet-slate, granular hornblende, and green- 
stone. Thiq clay-slate may perhaps helong to the class denomi- 
n:ited '( Transition rocks." 

5. 1 k n i m Y n Y  is m r y  commou in the south or Greenland, 
fro111 CaPC I'arewell to the 64th degree of latitude; but it is 
generally found towv?rds the interior of the continent, forming 
iiisu1:itctl roc'ks. In  the interior of the Firth Igalikko, nt 
Akullinrasclrsoak, hornstone-porphyry is found, very distinctly 
stratified, and resting upon fine-grained granite, containing large 
oystals of reddish-whitc, flesh-red, and tile-red fclspar, and 
anotlier niineral of a talcose appearance, crystallised in six-sided 
piisms, and hitherto unknown. The mass of the porphyry is 
brownish-red, and passes in some places into claystone forming 
claystone-porphyry, tlic crystals then becoming less distinct. Horn- 
stone-porphyry, with a few very emall crystals of felspar, occurs 
also in an adjacent firth called Tunngliarbik. This rock rc& 
upon Old Red Sandstone.* Tlie porphyry is very much decom- 
posed. I t  is of  a brown-red colour, and is called by the natives 
aukpadhtok, that is, blood-red rock. It contains small layer8 of a 
brown-red iron-oclm, which .the Greenlandcrs use as a dyeing 
mai,criid, to cmhcllisli their utensils, and the interior of their 
houses, :I species of luxury they have lcarncd from tlic 1l:uro- 
peans. 

6. SYmrm, and d l  tlic porphyritic roclts belongiug to the 
l'rimitive and Transition Trap-lormation, are f'ounrl in great abun- 
dmcc in this country. I-Iornblende is a mineral which occurs 
aImosL e\terywliei*c. A kind of conrse-granular syenite, composer1 
of co:irse-granular Labrndor-felspar and crystullised common 
Iioriiblcndc, rests upon fine-grained granite a t  the mountain 
Illcjniit, or Iicdcltammen, 61" Itdt., in the neiglibourhood of that 
extensive bed of' sodolitc, salilite, and hornblende, which has been 
already rrientioned. This  Labrador-syenite occurs also at the 
mountain ICoglick, G 3 O  lat., upon granite of n coarscr gmin. I n  the 
vicinity of the monnt,ain Kognclr is a group of more than 50 
isl:hnds, lying in a western direction, in Davis' Strait, and called 
by the iiativcs Kittilrsut, from hitta, west. These isla~nds form 
round-backed low Idls, and consist of common felspay, of ycllow- 
ib1kbrow.n and leek-green colours, and common horublende of 
raven-black nntl soiuetinies vclvct-black colour, accompanied by 
small four-sided prismtitic crystals of zirkon of red-brown and 
purple-red coIour, witli fiiic grained common magnetic ironstone 
interspersed, and very little block mica. In some parts of tho 
rock allunite  occur^, of a pitch-black colour. The rocks arc 
torncwhat ironsliot, and disintegrated on their surfwe. 

* The relative age of this sandstone has not been determined.-EDITOa. 
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‘ritenium-iron-oro is found in small leyera, aud fiire-qca:lular 
chromate of iron. The rock itself has a striking re3ecublanco to  
the zirkon-syenite, found at  Friedrichswarn an? other plaas5 ii1 
Norway, and dwxibed by Von Buch, E3anark, aiid I-Inuqamn. 
The  neighbmring mount~iiis have 110 traca of that r x k .  A t  
Narsak, in the vicinity of B:ial’s Xiver, brown titmite, or brunon, 
is found disseminated in syenite. 

Graniilar porphyritic syenite is found at Nunarsoit (Cape of 
Desolation). I t s  stratification is not very distinct. It contains 
very extensive beds of coarae-grained, tile-red fclspar, and 
common magnetic ironstone. 

7. PimrrrIvE TfZAP (Gree16stone). - The islands lvhich lie 
between the 62’ a d  63’ of latitude present a very complete 
series of the rocks that belong to  the Primitive Trap-formation. 
The greellstone first appear6 at  Salrkak aud Ujorbilc in the mouth 
of Alsksutsfiord, yliere cluy-slat,e predominates ; and extends 
from those islands toivardv the QaSt, that is, to the continent of 
G1*aenlaii:L, altornsting wilh greenstoue of a porphyritic structure 
(pOr17h~~/l.nl.tige~* Griimtein, of Werner), and green porphyry or 
verdc avztico. Another rock of slaty texture, coilsiding of coin- 
p e t  felspar and hornblende, appeura t o  be ioterinediato bet\veen 
hornbhide-shk arid greeustoue-shtc ; it iu here the ordy rock 
which presents very distinct stratification. The  greenstone-slato 
covers uniuterruptedly both the gceeustono a i d  the grccn por- 
phyry, and appears to belong to the Trailsition Greenstone-formn: 
tion ; and perhaps tho whole formation should be referred to it. 
It probably extends fibrther to  the interior of the continent, as the 
fragments which arc thrown out from the coiitiimutnl ice limo 
an  appearance exactly similar. Variolite is foutid there in small, 
roundish, rolled pieces. T h e  greenstone, alternating with syenite, 
is found upon gneiss and mica-slate on the large island Nunarsoit. 
8. I k r I i w E  ~ D I ~ S T O N E ,  of fine-g~‘milnr textllre, is follnd orrly 

in h l s  awl rolled pieces,-and occurs very seldoni in Greelllaud. 
Its beds are confined to gneiss and mica-slate, and il is ininglecl 
wit11 minute leaves of silver-white mica, seldom wit11 paiiis of 
quartz, 1~ is generally accompanied by tremolite, asbestos, acty- 
nolitc, sahlite, and seldom with rock-cork. Thus situated, it 
occurs at the Island Akudlek, a t  the Island Manetsok, at Kalcur- 
soit atld &qerluluk, mountailis in the vicinity of Jaliobs-l~~vll 
and Christians-haab, in Disk0 

It i s  very surprising, that 110 vestige of F h t z  limestone is 
found. on this vast coast ; nor does any I)etrifaCtioll occur there. 
Very distinct impressions of the Salnlo arctzcus [ Mallotus Grml&- 
landicus, ~uv ie r ] ,  with its bones very llttlo altered, occur i l l  
Clctaclled pieces 011 the alluvial Is114 wliicli are forming c1uily.* 

tllo uppermost sandstone, which belongs to the brown colll of 
tile Flmtz Trap-formation, fragIne11ts of .Pecten IsZandicfrs are 
found, which have iindergouc but little tilteration. 
- 

* See Mr. Watuou’s translation of Dr. M. Sars’s “ Papers on the l?&lifcar(,ug 
(6  Nodules in the Post-Tertiary Clays of Norway, Bc. ’ Geol. J I , ~ ~ . ,  , ol, i,, 
p. 158, &C.-EDITOIL 
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9. The FLOWZ TI~AP-FCIRMAT~ON of Greenland is perhaps the 
most extensive that has been discovered. It begins at 69' 14' N. 
lat., occupies the large island Disko, and the eastern coast of the 
Waygat, from Niakornak, on the northern cape of Arve-prinz 
Island, round the Cape Noursoak, as far as the end of the southern 
coast of Cornelius Bay, where it reaches the continental glacier. 
Hare Island in the north of Disk0 Island, Unknown Island in the 
mouth of Cornelius Bay, the islands Kakiliseit in the north of 
the latter, and many other northern islands consist entirely of 
thtz-trap. From thence it extends over a part of the continental 
coast of Greenland, v k ,  Londou Coast, Svartenhuk, Eltalluit, 
Kangersoeitsiak, Kmorsoak, and disappears in the 76th degree 
under the most aorthwu continental ice or glacier, which precludes 
all further investigation. 

The whole Flcetz Trap-formation of Greenland, as far as it has 
been examined, rests on gneiss or on mica-slate, these rocks 
alternating continually. The underlying Primitive rocks, as well 
as the superincumbent Flcetz-trap, are always somewhat decom- 
posed, where they come i n  contact. Trap-tuff generttlly rests 
immediately upon the Yrimitive rock; it consists of balls and 
nodules of basalt and wackQ, joined together by a cement OP the 
same substance ; the cenlre of the balls and nodules is very often 
filled with mesotype, blended with magi3ive or crystallised apo- 
phyllite, the crystals of which are sometimes penetrated by 
acicular mesotype. This trap-tuff scarcely presents another 
mineral ; and the apophyllite, or ichthyophthalmite, does not 
occur there in  any other rock. The underlying Primitive rock is 
very variable in its clevations, sometimes it does not surpass the 
level of the sea, sometimes (for instance, at Godhavu) it reaches 
n height of from 500 to GOO feet, which can be observed very 
exactly in the cliffs there. Columnm basalt lies upon trap- tuff. 
It presents four, five, and seven-Bided columnar distinct concre- 
tions; the columns very seldom exceed a foot in diameter. This 
basaft does not include any mineral, except sometimes very minute 
spots of greyish-white glassy felspar, Wack6 generally rests 
upon it, forming an amygdaloid with different minerals, viz., 
chttbasite, stilbite, analcime, chalcedony, opal, heliotrope, quartz, 
zeolite, miemite, and basillar arragonite. A t  Hare Island the 
chalcedony is found crystallised in  cubes. At Kannioak in  
Omennksfiord, miemite occurs in kidneys, along with chalcedony, 
opal, wavellite, arragoni te, and some quartz, in grey decomposed 
wack6. The wack6 of the Flcetz Trap-formation of this codntry 
is generally intersected by small veins of iron-clay and bole. 
Lithomarge and green-eaxth occur in nodules. OIivine and 
augite are but seldom met with in the FIcetz-trap of Greenland. 
Laumonite, in a friable state, is found in very small veins, 
traversing wack6 at Sergvarsoit, ou the northern coast of Dieko 
Island. Most of the Greenlandish basalt affects the needle very 
powerfully. There are generally two, and sometimes three strata 
of columnar basalt, and one of them forms the summit, except tit 
Barc Island, .where the fiiimmit consists of pcrphyry - P h i  c rcsting 
upon wack6. The shape of the mountains is very various ; Home 
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of them present pyramidal, some conical forms, and some arc 
entirely flat. Their stratification is very nearly horiaontd ; and 
the valleys between the mountains are generally narpow. There 
is no doubt that some of the mountains have been separated by 
very recent eruptions of rapid torreots. 

On some parts of Disk0 Island beds of brown-cod occur in 
Plcetz-trap ; they rest upon yellowish-white coarse-grained sand- 
stone, which is very friable. Large balls of iron-pyrites are 
imbedded in it. The beds of coal are generally divided froin each 
other by strata of’ fine-grained sandstone, and are of very unequd 
thickness. In  some places of the east coast of Disko Island, in 
the Waygat, the sandstone becomes harder, and carbonised im- 
pressions of leaves am found in it, which are similar to thoso of 
Sorbus and Angelica. 

The coal of Dislro Island is common brown-coal, of a slaty 
texture ; it burns very cnsily, but it leaves a great residuum in 
the form of white ashes, which have a slaty texture, and some- 
what resemble the polishing slate from Bilin in Bohemia. A very 
remarkable variety of brown-coal, passing into bituniinous wood, 
Occurs in a small bed at  Hare Island. I t  is of slaty texture ; and 
honey-yellow amber, in uumerous grains of various sizes, is 
disseminated parallel t 3  the cleavage of the c o d  I t  rests upon 
ash-grey coarse-grained sandstone, is covered with grey commou 
clay, and bcloiigs undoubtedly to the newest brown-coal forma- 
tion. -4t Koome in Omenaksfiord, native capillary and fibrous 
sulphate of iron, of a bewtiful green colour, is found in the cliffs 
of the browu-coal. All the Greenland coal is subordinate to 
Flmtz-trap. 

Alluvial land has bemi formed at the end of every bay and 
firth of the coast ; and, in addition to grey and  greyish-white 
sandy clay, it contains fragments of the neighbouring mouiitiiins. 
This formation is daily increasing, and contains 110 Illetullic 
substance, except n~n,rrnetic ir~ii-sand, with Ivhich it generally 
abounds. 

- .I___.._ 
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continent by tlie s e a  Disk0 Island is situated in  G 9 O  14’ of N. 
latitude. It is distant from the continent towards tlie sOut11 12 
German miles ; on the west and north it is surrounded by the sefl 
of Davis’ Strait; and on the east, it is separated by D narrow 
sound, distinguished by the name of Waygat by tlie Dutch, and 
by tlie Grcenlsntlers IhureseksouR. I t  strctclies northwnrd from 
69’ 14’ to 70” 24’ ; and ite greatest breadth, which is from Fortune 
Bay on the west, to Flakkerhuk, so named by tlie Dutch, on the 
east, is 10 Germnn miles. 

The whole of Disko Island belongs to tho Flatz-trap-formation, 
which extends over part of the continent beyond the Waygat, 
2nd shows itself on the otlier side at  G9” 20’ of N. lat., continuing 
towards and occupying the peninsula of Noousoak, which seps- 
rates Disko Bay from the Bay of St. James, called by the Dutcli 
Stiklrsndejakob’s Ray. On the east end of this, the Flatz-trap 
disappears under tlic stupendous glacier or ice-blink of this 
immense arm of the sea; and on the opposite side of it, not the 
smallest vestage of Fll&tz-trap is to bc discovered. On quitting the 
shore, however, townrds the north, the samc fornistion occurs, at 
tlic island of lipernavilr, or Spring Island, mhich is formed of 
basalt, with immense bcds of mndstone, containing veins of brown 
and Lituiuinoue wood-coal. ‘l‘wo considerable islands sitnatetl 
beyond the Frith, one narncd Ubelijondte (or Unknown) Island, 
aud the otlier Ilaseii (or I-Iaro) Island. belong also to tho Plcetz- 
trap. 

These isI:tnds, nlthougli iiow dctaclicd, :dl appear to have origi- 
nally belonged to the same mass, and to have been torn :isunder 
by the impetuosity of‘ the sc:~, wliich, impdled by the wincls from 
cvery quarter, runs with a force almost beyond belief. During 
.well a tempest, I have myself seen the jaws of the great 
Greenland Whale, Balenu mysticctus, thrown to a distance of 
200 feet inland upon the be:rch. 

Beyond the Bay of St. Jnmes, toivarcls the great Northern 
Cape called Svartenhuk, the Flak-trap is interrupted, either 
by the Primitive rocks, or by mi i~nmensc plain covered with 
nlluviul soil. Svnrteiihulr is eoinposcd of a granitic rocl<, wit11 
large bcds of micaceous sollistus, lnixcd with s n d l  garnets. 
l n  the adjacent b:y, called EIytten, the FIatz-trap shows itsclf 
in small hills, resting on a bed of sandstone, iu which bitu- 
minous wood occurs. Froin this point, the continent of Green- 
land, which consists of granitc, strctches away to the east of 
north, and is covered with an incredible number of small 
islands, called the Vrowcn or \Voineu’s Islands. The base of‘ 
these islands is uniformly granite or gneiss ; tlic last soinetimes, 
though rarely, mixed with giirncts. Some of‘ tho isluiids arc 
covered with Iieds of the F h t z  Forination, particularly IC~ltarsoak, 
the largest of the group. 

To tlie north of ILnkarsoak, in the colony of Upernavik, in 
h t .  72” 32‘, the Flcctz-trap again disuppenrs, and gmniie, altcr- 
nntiug with gneiss, Imsout themselves, nnd contiiiuc to lat. 73” 32’, 
n t  the islande of Ucljorcllersoslc nnd ‘J’essiursak. Nonr C a p  
Iq~llok, iu Sanderson’s Hope, the Flatz-trap again appears in 
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large masses of columnar basalt, resting on gneiss; but beyond 
this place, there is no farther approach, the country-being 
covered by the Great Boreal Glacier-the Northern Iceblink. 

The direction of the trap-rocks, which are hero spread over 
such an extent of country, is almost entirely similar, being 
nearly horjzontd, styetching fiom south-west to north-east. 
The beds of which they are composed are of a very unequal 
thickness; those of basalt are most prevalent. The hills com- 
posed of gneiss and granite are never highly elevated; nnd 
the Flcetz rocks are placed immediately on the gneiss, which 
is always slightly decomposed upon the surhce, where in con- 
tact with the trap. The prismatic basalt of this district, as of 
that species distinguished in Germany by the name of Ba- 
saltic Greenstone (griinsteinartiger Basalt). It is almost pure, 
but sodetimes contains a few detached specks, perhaps crystals, 
of felspar. I found only in one place some small grains of 
augite an: of hornblende. The massive basalt, on the con- 
trary, often becomes amygdaloidal by the small globules of 
mesotype, stilbite, and quartz which it contains. It occurs 
ve1.y generally undermost, and touching the Primitive rocks, 
which is very rarely the case with the columnar basalt. 

The trap-tuff; which is very common nmong the Flaetz rocks 
of Djsko, rests also always immediately on the Primitive rocks; 
indeed, I never found it in m y  other situation in that island. It 
appears to me here necessary to m r k  two varieties of this rock, 
namely, that which consists almost entirely of fragments of wack6 
contained in a paste of the same substance in n state of decom- 
position ; it is of very fine grain, very soft, and almost friable. 
The other is composed of fragments .of wackbY but more compact, 
and of globular pieces of basalt. When these globules are 
broken, the interior is occupied by geodes of crystaIlised apophyl- 
lite, accompanied with Capillq' mesotype, sometimes decomposed 
and reduced to powder, in which state it is known by the name 
of earthy zeolite. These are the only !ninerals I found in this 
globular basalt. The apophJ'lfite I novel' observed in the other 
variety of trap-tuff, in which I discovered no simple mineral 
whatever, except some very small geodes of radiated zeolite. I 
shall distinguish the one by the name of Trap-tufE and the other 
by that of Basalt-tuff. The 1 s t  appems to me to be the oldest of 
the two, and occurs, wherever I saw it, under the other. If the 
tuff be entirely absent, then the amorphous basalt occupies its 
place ; and on it rests the amygdaloid, tho Paste of which is of a 
reddish-brown colour. It is the amygdaloid Of this colour in 
which the greatest number of minerals occur, such as stilbite, 
mesotype, quartz, calcedony, and igloite. When exposed to the 
action of the weather, this rock becomes extremely fragile, and 
falls in conchoidal fragments, almost like bole. It occasions, 
particulmly in the spring sewon, by reason of its feeble cohesion, 
immense devastation. Rent by the eflects of the severe frosts of 
winter, it falls in huge blocks into tho valleys, when the basalt, 
deprived of its support, is precipitated in enormous masses, and to 

86122. Y 
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such an extent, that rivers are often impeded in their course, aud 
the whole neighbourhood laid under water. Over this amygdaloid, 
a mass of ferruginous clay occurs, similar to the ‘‘ Eisenthon ” of the 
Germans, which approaches to the jaspery oxide of iron. This is 
again covered by amorphous basalt, separated from columnar 
basalt, which usually forms the summits of these hills, by another 
seam of the same ferruginous substance, of a brownish colour. 

The mountain called Ounartorsak, near Godhavn, presents the 
following proportions in one of its precipices :- 

Basalt, in columns of from three to seven 
1. { ?Z%ar. } sides, with some crystals of felspar. 
2. { --- --} Reddish-brown ferruginous clay. 

3. { 2Z’&ous. mesotype. 
1 Amorphous basalt, wkth geodes of radiated 

- - } Reddish-brown fcimiginous clay. 
5. {Amygdaloid.} Reddish-brown week&, containing stilbite, 

6. { Trap-tuff, } The last with apophyliite, &e. 7. ~ Basalt-tnK 

All the’basalt of Disko is magnetic. 

-- mesotype, &e. 

I} Granite, with gneiss. 

That found in the most 
elevated situations is most so ; the fallen masses dispersed around 
the base of the mountains having more power over the needle than 
the others. 

The mountains of Disko are almost all k t  at  the top, and at n 
distance present the appearance of large houses. It was only in 
the Waygat, and in the Bay of St. James (Omenalts Fiord), 
where 1 observed pyramidal and conical summits. Maunik, a 
mountain in Waygat, is terminated by an immense basaltic pyramid 
of four sides. 

On tho summits of all the mountains which I ascended, I fbund 
numerous rolled masses of Primitive rocks, often of considerable 
size, and of a weight beyond my power to move. These nlasses 
consisted either of granite, gneiss, mica-slate, siliceous schist, 
quartz, or hornstone. 

Porphyry-slate is the rarest rock among those of the T r a p  
formation in Greenland. I ascended several of the mountains, 
but I found it only in two, Unknown Island and Hare Island, 
to the north of Disko; and there it occupied only the summit, in 
tables split into n thickness varying from six inches to two, af- 
fording u clear ringing sound when struck by a hammor. The 
Greenlanders informed me, that during tempestuous weather, even 
at the foot of the mountain, they often heard tones resembling 
those of music, and that Tornnrsuk, their good and evil deity, 
when enraged, was the cause of them. He never, however, hap- 
pened to be out of humour within my hearing. 

At the foot o€ this immense Trap-formation of Disko, consider- 
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able beds of sandstone occur. It makes ita appearance at  Auk- 
p$!ilartok, Akkiarut, and Imnarsoit; but the mass of greatest 
magnitude is at Aumarurtiksset, where it is accompanied with beds 
of coal. From this spot the beds extend along the edge of the 
sea, by Waygat, and become very considerable at  Kudlissot, where 
the stratification is deposed in the following arrangement :- 
--- Sandstone, sometimes with globules of pyrites. 

--- Schistose [thin-bedded] Bandstone. -.- Pitch-coal. 
-- Shale [Argillaceous schistus, in ~rig.]. -- Brown-coal. -- Sandstone, with vestiges of Plants. . 
The sandsFone is very light, and sometimes friable, which is also 

the case with the shale [clay-slate, 01.ig.j. The vegetable impres- 
sions that occur in the lowest bed, seem to be those of the leaf of 
Aqgelica awhangelfca. The most considerable bed of coal is 
about 9 feet thick ; while some of the seams are not above 7 or 8 
inches. 

It is nearly impossible to render this coal available, as scarcely 
any shelter is to be found all along tho Waygat for vessels of any 
description, while a tempest almost continudly prevails in the 
Strait. It is the same case with the coal of €$are Island, gene- 
rally known on account of the grains of amber which it con- 
tains. There it occurs under an argillaceous wack6, in the fol- 
lowing order :- 

Brown coal. -- 

Coarse conglomerate. -- Argillaceous wack6. -- Brown-coal, with amber. 
7- Fine-grained conglomerate. -- Sand. 
I have now only to mention the simple minerals which aCCOIn- 

pan9 the Fl~tz-Ti.ap-formation of this country, of wllich the 
different members of the family of zeolite, its usual companion 
in dl quarters of the globe, are the most remarkable. 

1. Mesotyp-The most conimon sub-species of this mineral is 
the fibrous and radiated. The last is found crystallised id rect- 
angular prisms, truncated, with pyramids of four Planes.* 

Near Sergvarsoit in Dlsko. there is .z small cave 
covered with capillary mesotype, whlc! the Greenlanders 
consider'to be, the hair of one of their magicians called 
Angekok. When this variety is decomposed, it forms the 
earthy or mealy zeolite. 

6. capillary. 

* Dr. Brelvster has examined the Greenland mesotype, and has found it to 
be an entirely different mineral from the Auvergne mesotype. I n  its crys- 
talline form it resembles the Auvergne specimens, while, in its optical pro- 
perties, it resembles the Iceland mesotypes. It is very remarkable that 
capillary crystals from Sergvarsoit have been found by Dr. Bremster to bo 
different from the large crystals, and to be the same as those from Auvcrgne. 

Y 2  
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2. Stilbite,-in thin hexagonal tables. 

3. Chabasie,-crystallised in the primitive rhomb. 

4. Analcime,-crysbllised in the form of leucite. 
5. Cmnpact Zeolite, white and red.-This mineral occurs in 

cavities and veins in all the rocks of the Flaetz-Trap-formation, 
except the basalt-tuff. 
6. Apophyllite or Ichthyophthalme, occurs- 

a. I n  prisms perfectly rectangular. 
I .  Also with the solid angles replaced. This variety was 

mistaken for mesotype and described as Mesotype 
epointi. 

c. By a curious arrangement of the particles, the crystals 
of apophyllite at the extremities present the shape of 
a barrel.* They also occur acuminated and diverging 
sometimes in the form of a rose. I n  perfect cubes, 
the apophyllite occurs in Greenland only in the basdt- 
tuff, accompanied with delicate capillary mesotype. 
Notwithstanding, in Faroe and Iceland it is found in 
wack6. This substance forms an opaque jelly in nitric 
acid, .frothing up and exfoliating. The apophyllite 
also occurs in a radiated form similar to stlbite, but 

a crystallisation similar to the cock's-comb barytes, 
8, Carhonate $Lime occurs in all rock of this forrnatiod, in 

cavities and veius, of a greyish-white colour, sometimes massive, 
sometimes crystallised in rhombs, also in pyramids of three 'and 

.six planes, and in prisms of six planes. I have found it also 
crystallised i n  nearly perfect cubes. 

9. Iglbite, the arragonite of Haiiy, and hard calcareous spar of 
Bournon, occurs fibrous, radiated, and crystallised in pyramids of 
three planes ; also in prisms of six planes, terminating by degrees 
in pyramids. 

10. Radiated and concentric globular mineral, of a yellowish- 
green colour, which I take to be Vavellite. 

11. Compact quartz, bacillaire, and crystallised in prisms, in 
geodes. 

12. Calcedong, matlsive, and very rarely in cubes. Quartz and 
calcedony occur in all the rocks. 

13. Opal, common, in veins and cavities, white and yellow, 
particularly in basalt, 

14. Cereolite, a mineral of a yellowish, brownish, and greenish 
colour, very similar to compact lithomarge. 

6. In  quadrangular prisms, acuminated by trunclned 
pyramids. 

b. In truncated rhombs. 
c. I n  macles. 

with a more brilliant lustre, presenting on the BUT( p 

* The cylindrical apophyllite, according to the experiments of Dr. Brews- 
ter who examined some specimens which I transmitted to him, differs in a 
remarkable manner from the apophyllite of Iceland, Faroe, Uto, and Fasea. 

optical properties ho has found to be of a very curious kind. 
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15. Green Earth, lining cavkee, and eometimes filling geodes. 
16. Heliotrope, in geodes and veins in basalt. 
17. Agate, i n  geodes in basalt. 
18. Felspar in smdl crystals, constituting the basaltic-porphyry 

19. Ferruginous Cay, of a reddish-brown colour, the Eisen- 

20. BOZUS, in small veins. 
21. Bitz8minous Wood, very rarely in minute beds in wack6 

22. Brown-coal. 
23. Pitch-coal, above described. 
%he Primitive e k s ,  which constitute some smaU islands on 

tho south side of Dlsko, are very rarely accompanied with any of 
the simple minerals. The felspw of the granite sometimes 
becomes opalescent ; the granite contains occasionally compact 
and prismatic epidote, also ,diallage and tourmaline ; at Kangek it 
SometimL , . - +  very rarely, contains some. cubes of pyrites; and 
in one place I ouserved magnetic iron [ore 31, in nodules, mixed 
with it. I n  the islet of Fortune Bay, I noticed some specks of 
the green oxide of copper in the micaceous schistus. 

and porphyry-slate. 

thon ’’ of Werner. 

and basalt. 

XLIV. - On the CRYOLITE* of WEST GREENLAND ; a 
Fragment of ti, Journal  by SIR CHARLES GIESECK~. 
(Reprinted from Glie Edinburgh Philosophical Journal, 

01. vi., 1821-22, pp. 141-4.) 

Towards the end of September 1806, on returning from my 
mineralogid excursions around cape Farewell and part of the 
eastern coast of Greenland, I was informed by one of the Green- 
landers who accompanied me, that they sometimes found loose 
pieces of 66 lead ” (Akertlok of the natives) in a frith the north- 
ward of Cape Desolation (Nunarsoit of the Greenlanders), but he 
could not tell me the oxact spot. Though the unfavourable seas011 
WRS already advanced so far, and the equinoctial gales had begun 
blowing so violently as to make it unadvisable to venture such a 
doubtful excursion, yet I resoived to go In march of the place, a8 
we were near to the mouth of the frith in question. The name 
of the frith is Arhsut (Engl., the Leeward) : it was divided into 
two arms; that on the right of the entrance had a south-easterly, 
and that on the left an easterly direction. I steered up thc easkrll 
arm about 16 miles, and put on shore at different placcs. I 
already began to despair OF finding lead, when I observed, at 
some distance, but near the shore, a snom-white spot. At first 

* I know no name iu the 6y8tem of mineralogy more expressive of tho 
external character and the fusibility of this substance than that adopted by 

deceasedfriend Dr. Abilgaard, late Professor in the University of Copen- 
bagen, who was the first who noticed and analysed this substance, 
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sight I suspected it might be a small glaciex; but CODSideriW 
that no such thing*could exist, at this time of the yew, $0 near 
the sea, I landed, and I found, to my great astonishment, a bed of 
Cryolite, the geological situation of which had been hitherto 80 
doubtful. 

The islands which lie across or shut up, as it were, the mouth 
of this frith, consist of coarse-granular granite. The lofty m o w  
tain KognehpamiedZuet (Engl., the clifted rock with the long 
tail), which rises on the left side of the entrancb of the fritb, 
and which is a landmark to the navigator, is composed ofthe same 
granite, but with overlying syenite, the felspar O€ which 15 

beautifully labradoric. This granite continues uninterrupted fw 
eight miles on both sides of the frith of Arksut, when it 'dis- 
appears and alternates with gneiss. This gneiss forms the shores 
on both sides of the frith for from seven to eight miles, to tlic 
spot called I v i h e t  by the natives, where the cryolite is found. 

The name Xvikmt (from iwik, grass) was given to this place by 
the Greenlanders on account of its peculiar fertility. The place 
was formerly visited by them during the summer season, on 
account of its being a good place for fishing audidlrying A?agmahs@t 
(SaZmo arcticus, L., the Lodde of the Norwegians [the Capelin]) ; 
but it was deserted 20 years ago on account of the increasing 
floating ice. Hence it arises that we owe the first discovery of 
cryolite to the Greenlanders, who, in finding it to be a soft sub- 
stance, employeci the water-worn rounded €ragments as weights 
on their angling lines. I n  this shape, the first specimens of 
cryolite were sent by the Missionaries as an ethnographical 
curiosity to Copenhagen. It was of course incorrectly stated in 
some periodical papers that the cryolite was discovered by me ; 
I only found its geological situation, and I dare say by a mero 
accident. 

The cryolite is found, as 1 mentioned before, near to the shore, 
resting immediately upon gneiss. This rock, which here forms 
the shore of the frith, is under water during the tide, as well as 
the superincumbent cryolite, and both are very much decomposed 
where they are in contact with each other. The gneiss is mefalli- 
ferous, and intersected by small horizontal and vertical veins 
of quartz, from the thickness of 1 inch to that of 3 or 4 inches, 
aontaining tinstone, accompanied by arsenical pyrites, common 
iron-pyrites, small particles of wolfram, and lithomai-go j tllo 
whole bearing a striking resemblance to the tinstorle veins it1 

Saxony and Bohemia. The tinstone occurs massive nnd cry st:^ 
lised in imperfect octahedrons ; the arsenical pyrites is piirtly 
massive, partly crystallised in oblique four-sided prisms ; the iron- 
pyrites occurs only disseminated. 

At ~1 distance of about, 120 fathoms from this spot, tliore is an 
extensive bed of large quartz crystals, similar to thoso found 
near Zinnwald in Bohemia; but they are throughout in a per- 
pendicular position, some of them measuring a foot in length, and 
from 4 to 5 inches in thickness, containing small imbedded 
crystals of tinstone of the above-mentioned forms. This bed is 
Intersected by a nearly vertical vein of compact fluor, of the 
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thickness of from 6 to 7 inches. The whole is equally exposed 
to the tide. The'Buor. contains no metallic substance, but it is of 
a singular nature: I ts  colour is reddish-blue, verging towards 
lavender-blue ; the substance is dull, soft, and presents rather 
blunt-edged indeterminably angular fragments. Its powder is 
reddiah-white. It emits a strongly hepatic smell when rubbed. 
The common kind of compact fluor occurs along with it. 

The cryolite rests upon the gneiss, which contains the sub- 
stances just enumerated, and forms two distinctly different beds, 
which are nearly of the same dimensions, namely, 10 fathoms iu 
length, and from 5 to 6 in breadth. The purest cryolite is 
t b  i t  OS a mow-white colour, without any intermixed foreign sub- 
sfance, if I except a few nearly minute spots of galena. Its 
colour passes gradually into greyish-white, when it approaches to 
the other bed. The greyish-white variety on the surface very 
much resembles ice which has been corroded and grooved by the 
power of ,the sun's rays. In  these +sures we sometimes observe 
tllo threefold cleavage of this substance beautifully displayed. 
Fragments of quartz and sparry-iron-ore in rhombs sonzetimos 
Occur in the greyish-white variety. 

The other bed is separated fi.om the former by an elevation of 
the underlying gneiss, and has a very different appearance. Thc 
snow-white and greyirsh-white colour is changed gradually into 
reddish-white, and passes, in proportion to the quantity of im- 
bedded metallic substances, into orange-yellow and brownish-red. 
We find in the reddish-white variety quartz crystals and par- 
ticles of flesh-red felspar ; in the orange-yellow and brownish-red 
varieties sparry-iron-ore, iron-pyrites, copper-pyrites, end galena 
occur in great abundance. Sparry-iron-ore occurs massive and in 
rhomboidal Orystals, accumulated in groups of considerable size. 
I ts  colour is always dark blackish-brown, and the surface of the 
crystals partly tarnished, partly decomposed. I found some of tho 
crystals hollow, and some filled with particles of COmlnOll iron- 
pyrites. Iron-pyrites occurs generally massive, rarely crysbllised 
in cubes and dodecahedrons. Copper-pyrites occurs only dis- 
seminated in galena. The galena of this place has the peculiar 
property of melting eddy before the blowpipe into a globule, 
without t110 least decrepitation. Some fragments are covered with 
a yello&h-white and greenish-white coating, which, when hold 
to a candle, burns with a blue flame and s1Wurpus smell, This 
kind of galena prcsunts some properties of native lead, as the 
sulphur appears to be elicited, and the 01% reduced, by the action 
of the sea-water or the atmospher$ air. Galena occurs here dis- 
seminated, massive, but rarely crystallised in perfect cubes, and in 
cubes truncated on tlicangles and edges. 

This variety of cryolite (I may p e r ~ m p ~  c d  it, in a geological 
v!ew, metalliferous cvyolite) was not Icnown in Europe before I 
vldted the coast of Greenland; because, owing to its decomposed 
state, it mas not used for any domestic or economical pyrposc by 
tllc GrceuIanc1crs. Tllcy preferrod the wliitc variety, ~ h h ,  from 
its c o h r  and greasy alipearnnce, was called by them OpksoRsiRset 



344 GIESEC&, CRYOLITE OF GREINLAND. 

(from the word OTRSOK, blubber), a substance that has resemblance 
to blubber. I could hare remained with pleasure during the 
whole winter on this spot, so alluring to  a mineralGgiSt’; but 1 
had to provide for twelve human beings who followed me, and who 
looked more for Seals than for minerals, The floating IC! Pressed 
upon us in all directions, and it was advisable to get rid of the 
frith and gain the open sea, as we had to clear 250 miles in a very 
boisterous eeason before we could reach our winter residence. 

XLV.-On the CRYOLITE * of EVIOTOK, GREENLAND. By 
J. w’. TAYLER, ESQ. (Re.printed, by Permission, from 
the Quarterly Journal of the  Geological Society of 
London, vol. xii., 1856, pp. 140-144.) 

[See above, GieseckB‘s paper on the Cryolite of Greenland, 
p. 341.1 

. . . . Evigtok (which signifies in the Esquimaux language 
“ u place where there is plenty”) is distant about 12 miles 
from the Danish Settlement of Arksut, and forms a small bay in 
the E‘jord of Arksut. It is a semi-circular space of rather low, 
irregular ground, surrounded by a ridge of mountains rising 
abruptly to the height of about 2,000 feet, making the enclosed 
space appear the half of a deep basin about two miles in diameter. 
Evigtolr is noted in Greenland for its abundance of fish in the 
summer seasou ; shoals of Capelins blacken the small bays, whilst 
thousands of Codfish swim close to the shore in pursuit of them, 
both of which are taken by the natives in large quantities. At 
$he foot of the mountains and on their sides are to be found many 
Grouse, Hnres, and Arctic Foxes. Tn the winter season immense 
flocks of Eider-ducks and other water-fowl resort to this part of the 
fjord. Vegetation, such as it is in Greenland, also prospers 
here; a miniature forest of Salix amtica, about 4 feet high, covers 
about a square mile, and Angelica, Rumex, Taraxacum, Poten- 
tiZZa, and other plants are met with more abundahtly than is 
general in Greenland; the spot appearing like a garden amidst 
t,he general barrenness of a land buried deep in snow nine months 
out of the twelvc. But 15vigtok is more remarkable as being tho 
only place in the world in which the mineral cryolite has hitherto 
been found. 

* See Thornson’s ‘‘ Outlines of Mineralogy,” vol:i., p. 251 ; and GieaeckB’s 
article “ Greenland,” in the “Edinburgh Encyclopsodia,” 1816. [See also 
Gicseck6, (‘ Edinb. Phil. Journ.,” 1821-2, p. 141, &c. ; Allan, ‘ I  Transact. R. 
SOC. Edinb.,” vi., p. 351 ; a note on the traae in cryolite, in Irminger’s 
“Notice sur les Pbches du Dsnemark,” &c., 1868, p. 15 : Ellis on Cryolite 
and its Products, “ Chem. News,” 1868, vol. xvii., p. 173 (from ‘‘ Procecd. 
“ Americ. Pharmac. Assoc. ); and Notee by Dr. B. Brown further on.- 
EDITOR. J 
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By';.efsrence to the 1 
will be seen bounding a 

iorizontal section (fig. l), two trap-veins 
space containing the Cryolite and the 

minerals accompying it. 
To this space I shall con- 
fine my remarks. The 
section is not drawn accu- 
rately to a scale, but it is 
about a'p inch to the fathom. 

d 51 Startmg from the western 
trap-vein, which is situated 
in schistose gneiss and 

9 hornblende schist, we find 
the gneiss gradually losing d its slaty structure, until in 

%J the neighbourhood of the 
.$ $ cryolite it becomes granitic, .yg  and now contains numer- 
m L  ous metallic traces. Before 

2.3 g arriving at the cryolite 
8 & 8  we find a wide vein of 
.3? 2 . 0: d white quartz and felspar 

, 3 $2 running about S.W.; the ' a.a f i .  quartz and felspar are in 
r f d g 3 G N  vcry large masses and 

crystals, some crysds  of 
quartz measuring a foot in 
thickness. This rock is 
traversed in several direc- 
tions by small veins and 
massei of cryolite, isolated 

-8 from the larger body of 
that mineral, in which; as 
well as in the rock, are to  B be found numerous crystals 

a of a rnriety of tantalite, 
oxide of tin, blende, molyb- 

*# $ denum, much galena, cop- 44 3 per pyrites, arsenical and 
*I  b22 a iron pylitcs, and sparry 

iron ore. I n  this rock are N G  5 1s mFny small caverns, arising 
.p: from the decomposition of 

$3 e tho felspar, and probably 
m . 3  'Ed also from the decomposi- 
38 .ps tion of the cryolite, which 

d is here porphyritic, con- : s i  +Pi 2- ? taining crystals of felspar 
$ I 2 and quartz. The floors of 

F t11es0 cavesns aye covered 
d,$d % with loose crystals and 
rj, ," '*; fragments of folspar, and in 

some places kaolin, crystals 

3 
a 

.; &-eb* %dcH i * 

w a, 

w 
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of tinstone, and carbonah of iron, In on0 of these camties is 8 

large vein of arsenical pyrites and purple fluor-spar i also 8 large 
vein of black cryolite, containing copper- and iron-pyrites, and 
red felspar. Smaller cavities are found when blasting, the sides 
of which are completely covered with crystals of the tantalite, 
rescmbling on a large scale the crystalline cavities in amygdaloidal 
traps, I n  this quartz and felspar rock there is a remarkable vein, 
containing son ferruginous clay and rolled pebbles, SpaI’rY-lron-OrC, 
ahd copper-pyrites. The copper lies over the sparry-iron, and 
runs in fine threads between the folia of the partly decompqsed 

appearing as if it had run into it in a state of sol~tlo?. 
To this quartz and felspar rock succeeds more granitic gneiss? In 
which the cryolite occurs ; this gneiss gradually loses its granltlc 
character as it approaches the eastern trap-vein, where it V J n .  
takes on the same slaty appearance as at  the western trapvein. 

TAYLER ON THE URYOLITE OF GREENLAND. 

EkG. %-TRANSVERSE SECTION Of the’ CRYOLITE a t  EVIGToIr* 

(The width of the Cryolite is about 80 feet.) 
South. North. 

y, 9. Gneiss. pl, pl. Galena, copper-pyrites, blende, 
i. Sparry-iron-ore. iron-pyrites, and carbonatc of iron, scab 
q. Quartz vein. tored in cryolite. 
1. Argentiferous galena. * A fragment of cryolite was found 
f. Purple fluor-spar. imbedded at this spot. 

We will now refer to the transverse-section of tho cryolite 
(fig. 2). The cryolite forms a bed Or vein Parallel to the strata, 
and is about 80 feet thick and 300 feet lollg ; it dips to the south 
at an angle of nearly 454 and runs nearly E. and W. I n  the 
upper wall of gneiss, about 2 feet above its junction with the 
cryolite, runs a vein of sparry-iron, with the same dip as the 
cryolite; and a layer of opaque quartz crystals lines the under side 
of the gneiss, between the iron-ore and the cryolite. Sometimes 
sinking severit1 feet into the cryolite, but never rising into the 
gneiss, is a vein of argentiferous galena, containing 334 por cent. 
of lead and 45 ounces of silver in the ,ton of ore ; thi8 was worked 
during the year 1854-5, and some good ore was extracted. The 
cryolite Mow this vein is impregnated for a few feet with galena, 
copper-pyrites, and Rparry-iron-ore ; but beyond, until within R 
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few feet from the under wall of gneiss, it is quite pure and white. 
Within 10 feet, however, of this under gneiss, it again contains 
the same minerals disseminated ; but is here separated from the 
gneiss by a vein of dark purple fluor.-spar. The gneiss on both 
sides of the cryolite contains much fluor-spar disseminated. 

,The upper part of the cryolite at its junction with the gnciss 
is much decomposed, leaving many cavities, which contain loose 
crystals of sparry-iron. A t  a depth of about 10 feet from the 
surface the cryolite, although free from foreign matter, tissumes a 
darker colour, and, at  15 feet it is nearly black, and more trans- 
lucent and compact; and, as the deeper we sank we found,, the 
cryolite became dcrker, there is reawn to believe that below this 
depth the mineral will be found to be wholly black. As the wbite 
cryolite is only found at the surface, and bears evidence .of partial 
disintegration by having lost some of its compactness and' trans- 
lucency, it is reasonable to suppose that the cryolite wm originally 
wholly dark-coloured or black, 

When the black croyolite is heated to redness, it  loses about 
1 per cent. moisture and acid, the whole of its colour, and part 
of its translucency, becoming perfectly white, like the cryolite at 
the surface ; and from this fact we may conclude that the whito 
colour of the cryolite at the surface lias been produced by a similar 
cause. I consider it probable that the trap now found at each end 
of the cryolite has formerly overlain it, heating it superficially, 
and rendering it white. There are at present no remains o f  over- 
lying trap between these two veins, b u t  in this country the trap 
and allied rocks disintegrate moat' rapidly from the ,effects.'of 
frost. Tho cryolite itself has considerably decrensed, from this 
and other causes, for I found a piece of it imbedded in tho 
upper gneiss, more than 8 feet above the highest part of tho 
cryolite, proving that it formerly stood at  that hcight. 

I n  working the lead vein we sunk about 30 feet on the dip of 
the cryolite; it probably oxtends to  a great depth, and exists in 
great quantity. 

The fact of its solitary occurrence in this spot induces specula- 
tion in regard to its origin. The number of minbrals, mostly 
crystallised, which accompany it, indicate some powerful aiid 
long-continued agency to have operated in a limited space. Tho 
few facts I have stated may suggest some opinions which may 
elucidate the as yet ill-understood subject of mineral veins. 

The cryolite has been hitherto applied to few purposes. The 
Greenlanders were the first to turn i t  to account, whkh they 
did in a curious manner, viz., the manufacture of snuff. They 
grind the tobacco leaf between two pieces of cryolite, and tho 
muff so prepared contains about half its weight of cryolite powder. 
This snuff they prefer to any othcr. I n  Europe cryolite lias bccn 
employed to a limited extent, but the recent discovery of tho inodp 
of yrep[triug nluminium will prohably render it a rduublc ore of' 
that metal. 
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XLV1.-On theVEINs of TIN-ORE at EVIGTOK, near ~ K S U T ,  
GREENLAND. By J. W. TAYLER, EsQ., F.G.S.,*MMining 
Engineer to  the Greenland Mining Association. (h- 
printed, by Permission; from the Quarterly Journal of 
the Geological Society of London, vol. xv., 1859, 
pp. 606-7.) 

The area over which the veins of tin extend is about 1,500 feet 
in length by 80 in breadth; their number is 18 or 20; and 
they run in various directions, some E. and W., others N.?. 
and S.W., or N. and S.  The tin occurs also disseminated In 
crystals through the rocks, and accompanying the finer-grarped 
galena and tantalite, The appearance of the veins at  the surface 
is not very promising, the tin being in small detache% CrVSblS, 
scattered through the gangue (which is mostly quartz). The 
widest of those veins is 10 inches, the tin being 1 or If inch, occu- 
pying one side of the vein. The gangue here is felspar, qU&rtZ, 
sparry-iron (carbonate of iron), and fluor-spar. This vein runs 
E. and W. into the white cryolite. Another vein, about 200 feet 
west from the cryolite, is visible for about 30 paces; at the 
surface it is not more than Q of an inch thick, but at a depth of 
6 feet it is 3 inches thick. Other veins are at the surface mere 
strings, varying from + to & of an inch thick. Nearly all these 
veins occur in a large vein or bed of felspar and quartz, some of 
the crystals of the latter having a diameter of 18 inches. This 
mass contains, in a limited space, various other minerals, such as 
galena, blende, copper-, iron-, and arsenical pyrites, fluor-spar, 
black cryolite, tantalite, moIybdena, sparry-iron, zircon, &c. 

Thore are some peculiarities connected mi th these tin-veins 
which deserve consideration, and would lead one to expect that at  
a greater depth they might afford a large produce. The only 
surface vein which can be seen sectionally (no sinkings having 
yet been mrrde) widens rapidly as it descends ; and in other spots 
sectional views of two small veins are to be seen which do not 
reach the surface. The most remarkable of these is a vein which 
I found in the floor of a small cavern. It consisted at first of 
sparry-iron, arsenical pyrites, fluor, &c.; a few feet deeper i t  
changed its character, and contained good traces of copfief ; but 
water prevented us following it deeper : it is here about 15 inc1,es 
wide. The minerals accompanying the copper are those usually 
met with in good and productive veins, besides the black cryolite, 
which is here peculiar to it. 

These veins, in my opinion, evidently belong to the under- 
lying granite, which appears at  the surface in veins, and which is 
probably at no great depth below, since the tin-veins penetrate 
into the overlying gneiss, which dips to tho south, and undey the 

* For Mr. Tayler’s remarks on the cryolite of Evigtok, scc Quart. Journ, 
Geoi. SOC., vol. xii., p. 140 ; and above, p. 344. 
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outcl‘op of it the granite loses itself. It is highly probable that 
the cqolite forms a bed between the gneiss and granite, but 
partly enclosed in the gneiss. We have not yet, however, seen 
the bottom of the cryolite in any of our workings. This tin 
district differs from all others known, being associated with the 
cryolite, whilst tnntalite seems to have taken the place of wolfram, 
which generally accompanies tin-ores. 

XLVII.-CATALOGUE of a GEOLOGICAL and GEOGRAPHICAL 
COLLECTION of MINERALS from t h e  ARCTIC REGIONS, 
from CAPE FAREWELL t o  BAFFIN’S BAY, Lat. 5 9 O  14’ N. 
to  76” 32’ N. By the late SIR CHARLES GIESECK~, 
Professor of Mineralogy t o  the  Royal Dublin Society. 

[Abstract : from the Journal of the Royal Dublin Society, vol. iii., 
1861, pp. 198-215. See also above, pp. 327, &c.] 

The ‘‘ 356 ” Specimens, from ‘‘ 219 ” Localities, may be grouped 

I. The East Coast, for a few miles N. of Cape Farewell. Locali- 

Rocks.-Granites (red and white), syenite, mim-schist, tnlc- 

BincTaZs.-Tourmaline, garnet, hemispherical mica, asbestos, 

11. The South Coast, the Islands of Staatenhuk, and the large 
island off Cape Farewell. Localities, Nos. 8-37. 

Bocks.-Granites (chiefly fine-grained, my, some red and 
reddish, and at one place green), syenite and syenitic granite, 
mica-s, +e, hornblende-slate, schistose weiss-stein, chlorite-slate, 
basalt, grbznstone, red jasper, hornstone, clay (along-shore). 

Minerals.-Green mica, garnet, quartz, greenish quartz, dark 
blue quartz, with imbedded green garnets, fn veins in granite; 
schorl and tourmaline, talcose mineral like triclaeite, actinolite in 
talc, hornblende, pyrites, arsenical pyrites, ’glassy-grey felspar, 
indigolite, tinstone and zirkon (in coarse-grained syenite up 
th8 Pyeursoak-fjord), graphite (in granite), labrador-felspar, 
moroxite (in reddish, coarse granite), fergusonite (in syenitic 
panite), calc-spar (in granite). 
111. The West Coast. 
1. From Christian Sound and Islands (see above) to the Iga- 

Bochs.-Granites (red and grey), mica-slate, chlorite-slate, 

as follows :- 

ties, Nos. 1-7. 

schist, hornblende-schist, basalt. 

talc, allanite,* avanturine, and common qua&. 

likko-fjord. Localities, Nos. 38-47. 

hornblende-rock, basalt. 
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Mines*aZs.-Quartz, garnet in granite, felspar, massive @Pia 
siliceous sinter at  hot-spring on Ounartok (Island). 

2. From the Igaljkko-fjord to the Kangerdluarsuk-fjord (both 
inclusive), and to the Tunagliarbik-fjord (not included)* 
Localities, Nos. 48-74. 

Rocks.-Granites (white, grey, and red), syenite, gneiss, 
chlorite-slate, hornblende-slate, red sandstone, basalt, greenstone, 
claystone, claystone-porphyry, ironclay, weiss-stein, iron-jasper, 
quartz-rock, hornstone-porphyry. 

Minerals.-Talc, quartz, quartz with chlorite, hornblende, phos- 
phate of iron, labrador-felspar, green and greenish felspar," compact 
manganese in red sandstone, gieseckite and felspax in claystone 
porphyry (Akulliarasiarsuk, eastern branch of the Igalikko-fjord), 
calcite, fluor in hornblende-slate at Julianeshaab, green jasper- 
vcins,in grauite ; with th'c coarse red granite of Nunarsoout, north 
coast of the Igalikko-fjord, are graphite in mica-slate, yellow 
sparry-iron-ore, calc-spar, massive fluor, green mmsive felspar,' 
and beds of weiss-stein with sodalite t (mylopsite) and eudiolite. 

3. From Tungalisrbik-fjord to Ark&-fjord (the latter not 
included). Localities, Nos. 75-107. 

Bocks.-Granites (chiefly grey, both south and north of Cape 
Desolation), syenite at the fjord and zirkon-syenite at Cape Deso- 
lation, greenstone, red sandstone, blue schistose ja,p 9 er. 

Minerals.--Srehnite and red felspar in greenstone, magnetite, 
skorodite 3, hornblende, apophyllite, phosphate of iron, zirkon and 
chromate of iron in syenite, labrador and adular felspar in syenitic 
granite, corundum in granite, blue vein-quartz (at Ilundeoe). 
4. From Arksut-fjord to Fredrikshaab (Pamiut) and to Ikertok 

Bay. Localities, Nos. 108-189. 
Rocks.-Granite, gneiss, and mica-slate, predominating ; syenite 

at Arksuts Storo6 and Pamiut. 
MineTals.-Green jasper, quartz, allanite (in granite at Kingik- 

torsoak), talc, precious serpentine and amianthus, axestone, magne- 
tite in serpentine, moroxite (in mica-slate, Pamiut), garnet ( i n k  

mica-slate) ; at lvitsk and neighbourhood (Arksut-fjord), tinstone 
in vein-quartz, arsenical pyrites, and white, yellow, and earthy 
cryolite, with sparry-iron-ore, galena, copper-pyrites, quartz, and 
compact fluor. 

5. From the neighbourhood of Ikertok Bay and Lichtenfels to 
Bnxe-Gord. Localities, Nos. 153-161. 

Bdcks.-Granite,$ gneiss, mica-slate, siliceous schist (quartz- 
slate), hornblende-slate, greenstone, siliceous conglomerate. 

Mine~als. -At Fiskernaes : garnets in gneiss, blue quartz, 
titanite with quartz and calcite, allanite in felspar-veins, sap- 
phirine in mica-slate and with tremolite and quartz. 

* See Dr. MacCdloch's note, p. 824. 
t See (' A Chemical Analysis of Sodalite, a ncw Mineral from Greenland," 

by T. Thomson, M.D., &c., Trans. Roy. SOC. Edinburgh. 
$. In tho northern 1 part of this district, for several successive localitics, 

" granite, alternating with quartz and mica-slate '' (gneiss ?), seems to pre- 
dominate. 
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6. n o m  the Buxe-fjord to the neighbourhood of Godthaab. 
Localities, Nos. 152-193. 

Rocks.-Granite (grey and red), syenitic gl'lmite, gneiss, mica- 
schist and talcose mica-slate, talcose rock with grains of felspar, 
syenite, basalt. 

Minerals.-Variously coloured quartz, tourmaline, tremolite, 
actinolite with yellow mica, hornblende, asbestos, amianthus 
with rhomb-spar, glassy actinolite (diallage), sahlite, augite, antrho- 
phyllite and varieties, allanite in granite, garnet in mica-slate 
aud weiss-stein, mica with amianthus, olivine with mica, pargasite 
in calc-spar, felspar, green felspar, scapolite, epidote, emerald, 
moroxite in granite and mica-slate, indigolite with quartz, 
mundic in clay, pyrites in talc, titanite in quartz, felspar, and 
sahlite, molybdenite, siliceous sinter. 

7. From Godthwb to Narkseitsiak (both inclusive), N. of 
Baal's River. Localites, Nos. 194-219. 

BocRs.-Red and grey granites (chiefly grey at Baal's River, 
kc.), mica-slate, talc-rock, axestone, sandy clay, and clay with 
nodules of Mallotus Grmnlandicus. 

Minerals.-@artz, chalcedony, horns tone, adularia, tourmaline, 
actinolite, tremolite, sahlite, mica, talc, potstone, garnet. in granite 
and mica-schist, allanite in red granite. 

Mr. J. W. Tayler * adds (p. 215), the following notes :- 
LOG. 46. Sardlock. Fergusonite, titanic iron, and bcry) in 

,, 59, The gieseckite has been searched for here repeatedly 

,, 62. Julianshaab. A pebble of phosphate of. lead in gravel. ,, 96. Nanaitiak, an island close to Nunarsoit. Copper-ore 
in chloritic schist, and amazon-stone (green felspar). 

,, 111. Ivikaet, higtout, or .ZhigtoR. Tantalite in fine 
crystals, a new hydrous silicate of zirconia and 
yttria, fluor, blende, auriferous arsenical pyrites, and 
galena containing 58 02s. of silver to the ton. ,, 116, 117, 118. Allanite, potstone. 

,, 120. Greenhnders say that large bones are t o  be found high 
up on this mountain (Engiktorsoak or Tindingen). 

,, 126 (Yamiut). Copper-pyrites, hypersthene. 
Much allanite. 

Selenide of lead and copper. 

coarse-grained granite. 

without success. 

Avigait, near Loc. 187. 
Near GodtkaaA 

_-  ' _I__ 

* See above, pp. 344 and 348. 
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XLVII1.-On the GEOLOGICAL and GLACIAL PHBNOMENA of 
the COASTS of DAVIS’ STRAIT and BAFFTN’S BAY. By 
P. C. SUTHERLAND, M.D., late Surgeon in the Arctic 
Expeditions.* 

[Reprinted, with Permission, from the Quart. Journ. Geol. SOC., 
London, vol. ix., 1863, pp. 296-312. %ad June 1, 1853.1 

FTOVZ Cape Farewell to Cape Atholl.-The Danish settlers in 
Greenland have pretty accurately laid down the geological character 
of ihe eastern coast of Davis’ Straits from Cape Farewell, about 
lat 60°, to Cape Shackleton, about lat 7 4 O . t  Beyond this latitude 
and down the west side of Davis’ Strait, the coast is almost un- 
known, from the difficulty experienced in approaching the land by 
the Whaling and Discovery Ships, the only ships that ever attempt 
to reach it. 

Commencing at Cape Farewell$ we find the crystalline rocks$ 
(granite, gneiss, &c.) forming a rugged and pinnacled coast, 
intersected by fiords of great length, in which the tide is generally 
very rapid, and the water is of considerable depth. The coast 
indeed appears as if cornposed of a cluster of islands varying much 
in,size and lying in front of the great glacial plateau constituting 
the continent of Greenland. 

Disco Island, Black Hook, &.--Proceeding northward we find 
Disco Island, on the 70th parallel of latitude, to be chiefly cornposed 
of trap-rock. Viewing this island from a distance of ten mile@, 
it presents a succession of steps, and appears to be made up of a 
number of truncated cones, planted so closely together that tl10 
bases of all meet ; some of them, at  tho level of the sea, bounding 
long and winding valleys, and others at  every intermediate eleva- 
tion, until the top itself is reached at  a height of from 2,000 to 
5,000 feet. A t  its southern extremity hypogene rocks (granite, 
&c.) occur, from the sea-level to an elevation of about 100 feet, 
and passing beneath the trappeau formation. I n  South-east or 
Disco Bay several clusters of islands are observcd, all of which 
appear to be composed of the same crystalline rocks. On the S.E. 
and N.E. shores of Disco Island, the N. shore of the Waigat Strait, 
Hare Island, the S .  shore of Omenalr Fiord, Upernivik Naes 
(North-east Bay), and in the neighbourhood of the Black Hook, 
on the 72nd parallel of latitude, coal (lignite) has been found to n 

* See aluo Dr. Suthcrland’s ‘ I  Journal of Capt. Penny’s Voyage,” &e. With 
Appendix, 2 vols., 1852. And Capt. Inglefield’s I‘ Summer Search for Sir J. 
6‘ Franklin,” &c. With Appendix, 1858.-EDxTon. 

t See Rink’s Geology of West Greenland, 1852, Trans. Roy. SOC. Denmark. 
$ The author refers in this paper to numerous sketehes presented by him 

to the Geological Society ; these references are omitted here.-EDreon. 
$. Copper, tin, lead, and silver ore8 have been discovered in the vicinity of 

Julianes-Haab, abouta degree north-west of Cape Farewell ; and atuperniyik, 
about lat. 71°, graphitc of tolerablo purity occurs in abundance. 

-- 
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considerable extent and of rather tolerable quality. The specific 
gravity of tho coal is 1 * 3848, and the following analysis of its 
proximate ingredients, made by Dr. Fyfe, €'Professor of Chemistry, 
King's College, -4berdeen, upon a specimen obtained from the same 
source as that now in the Museum of this Society, enables us to 

e of its value and purity :- 
Volatile matter .................... 
Ash 9-84 
Fixed carbon.. 39-56 

....................... .............. - 49'40 
I have not myself visited the beds of this mineral, but from the 
reccni; elaborate researches of Dr. H. Rink, the enterprising Dan- 
ish traveller, it  appears that sandstone is associated with this coal. 

At Cape Cranstoune, situate on the north sido of North-east 
Bay (Omenak Fiord), and immediately adjacent to the above two 
localities, the trap-rocks again occur, and thence extend northward, 
apparently in one unbroken series, as far a8 Proven, in ]at. 72" 20'. 
Northward of this to Cape York, lat. 7 G 0 ,  with oue or two slight 
exceptions, in lat. 73" 20' and lnt. 74', the numerous islands and 
every part of the coast that protrudes froin beneath the glacier are 
composed of gneiss and granite. ' 

Capes YorR and Atho11.-At Cape York, lat. 76", and on to 
Cape Atholl, thirty to forty miles further north, although differing 
in outline, owing to the glacial accumulation, from Disco Island 
ana other well-known parts of the coast to the southward, the rocks 
can be referred with certainty to the same trappean formation. 
Specimens of greenstone-p were taken fi*om the ,cliffs a t  
Petowak, neaB Cape Atholl 

Wolstenholme Sound to Cape ~athe9*ton.-Nort8hward of Cape 
Atholl we find, in the entrance of Wolstenholme Sound, a flat 
ie1 sr' (Saunders Island), which from its distinctly strat@ed tip- 

;P- w e  suggests the commencement of a different series of rocks. > i m t w a r d  of the same cape, on the south shore of this Sound, the 
rata arc seen cropping out with a dip to the south-west. This is 

dt variance with what we observe in Saunders Island, about twelve 
miles N.N. W., for there the strata are perfectly horjzontal. At 
North Omcnak a aandstone, or slaty quartzose g r 4  w t h  a dip of 
about 15' to W.S.W., occurs interstratified with greenstone- 
porphyry ; and it is very probable tha! Mount Dundas, a tabular 
hill with a talus, is also composed of igneous rock. At the top 
of Wolstenholnie Sound, in the same bluff, the strata, dipping 
about south-west, vary in their inclination from 10' to 25" or 30°. 

In  Granville Bay, about twenty miles farther north, the strata 
are at one place but little out of the horizontal, and at another the 
dip is about 45' to the north-west, and at  another we have strata 
somewhat curved. I n  the entrance of Granville Bay several small 
islands Occur which are probably formed of trap-rock. I n  Booth 
Sound, lat 77", near Cape Parry, there is a very remarkable bell- 
shaped rock (Fitzclarence Rock), of II dark colour and rising in an 
isolated form to a height of probably 500 or 600 feet, as if from 
out of a comparatively level spit of ground this also appearsi.tb_ 

86122. 2 
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consist of similar rock. From Cape Parry (lat 77” 5 
eastwardly to Bardin Bay (lat. 77” 209, in the south 
Whale Sound, the strata incline a little to the S.W., and 
pIaces they are somewhat curved. Still farther to the I! 
they have a general dip of 30” to S.W., and they are intersected 
by irregular dark-coloured dikes of igneous rocks. One of these 
dikes rises in the form of a rough peak above the outline of the 
strata. In the entrance of Bardin Bay, the ship, drawing ten to 
twelve feet of water, struck upon a rock, which from the depth of 
the water (fifty to sixty fathoms) within a coupIe of hundred yards, 
may be a second protrusion of the ssme dike above the stratifled 
rocks. Specimens of quartzose grit were obtained from tlie low 
point on the north-east side of Bardin Bay, and were taken from 
strata inching W.S.W. a t  a general angle of No, but a little curved. 
In them we recognise the same sandstone as that of North Omenak, 
about sixty miles to the southward. A specimen of syenitic porp 
p h y q  was taken from the shoulder of the hill in the vicinity of the 
dike above-mentioned. In  other parts of Whale Sound (in North? 
umberland, Herbert, and Milne Islands) the strata are perfectly 
horizontal; and at Cape Saumarez, on the same coast, but thirty 
miles further north, the same strata can be traced from one cliff 
t o  another in conformable and horizontal lines over many miles. 
At Cape Alexander, the eastern boundary of the entrance rof Sir, 
Thomas-Smith’s Sound, in lat. 78” IS’, we again h d  the strata 
somewhat curved ; butabout seven miles farther north (a few miles 
south of Cape Hatherton), they are so regularly and horizontally 
piled one on another, that from their peculiar appearance they 
have received the name of the Crystal-Palace Cliffs. A small 
island, lying in front of a glacier two miles southward of Cape 
Alexander, appears to be composed of a dark rough-grained sahd- 
stone, similar to that found in Whale Sound. The strata are 
somewhat indistinct from the large disintegrated fragments that 
OCCUPY the surface ; they appear, however, to incline to the west- 
ward at an angle of ten or f i h e n  degrees. 

of Smith’s Sound, from Victoria Head, beyond the 79th degree 
of latitude, to Cape IsabelIa near the 78th, as well a8 the coast 
leading southwardly to Jones’ Sound, L 80 inapproachable from the 
drifting pack-ice in the sea0013 fw navigation, that I fear we “&SI) 
no6 soap have specimens-of the rocks by which the chamcter OP8fJ 
hvge a portion of the coast can-be determined ; and it is, moredver, 
averywhem so covered by the glacier, that the outlines of mere 
protrusions of the land, taken at a distance of ten to twenty miles, 
scarcely afford the materials for correct results. From ita greater 
height in many parts than the adjacent, opposite Phore, and alga 
from its rugged, in some casw even pinnacled, contour, .thua 
resembling the coast at Cape Farewell, it probably consists for 
-mwt part of crystalline rocka. 

s Jones’ Sound, and Nwth Devon.-Similar appearances obtain 
(with some local exceptions) along the north and south shore of 
Jones’ Sound, the’ Cokourg and neighbouring islands, and the 
eastern coast of North Devon. 

West Coast of BaBn’s Bay. Smith.’s Sozcnd.--The west 
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Aancaster sound to’ Cumberland Sound [from 740 to 640 N. 
lat.]--On the opposite shore of Lancaster Sound, at Cape 
J39thurst) the crystalline rocks are again recognised, and fr 
point they occupy the whole coast southward to Cumberland Strait,? 
and probably considerably beyond it. To this, however, I belieye 
thyre is one exception at Cape Durban, on the 67th parallel, where 
coal has been found by the whalers; aud also at Kiugaite, t‘wo 
degrees to the south-west of Durban, where, from the appearance 
of the land as viewed from a distance, tvap may bo said to occur 
on both sides of that inlet. Graphite is found.abundant and pure 
in several islands situate on the 65th parallel of latitude in Cum- 
berland Straits, on the west side of Davis’ 8 

tioned extensive development of cry3AdlTne rocks i s  flanked to thp 
restward b an equally, if not mudl more, extenave tract of 
Silurian roc%s, the limits of which as yet we have been unable to 
ascertain. The chief, indeed, it may be said, the only navigable 
channel through which this Silurian district has yet been rertched 
i s  Lancaster Sound ; it is probable, however, we may find it con. 
tinuous to the westward with the American series of the same 
rocks. Through the Iabours of Prof. Jameson and Mr. Iconig, 
thirty years ago, and of Mr. Salter only very recently, some of the 
numerous Silurian fossils peculiar to North-Somerset, North-Devon, 

Silurian District of the Georgian 

the greatest height attained by any part of that district. On the 
undulating slopes and along the raised beaches of this Silurian dis. 
Qict of the North-Georgian Islands, &C. occur travelled materials, 

* c(  Cumberland StraitA” pf Baffin, its or@nal discoverer at tho cnd of the 

1889 
e $’see Appendix to Sutherhnd’s Journal of Capt Penny’s voyage, 1852, 

2 ~01s.  8v0, See also Mr. Salter’s Paper, infra, p. 812. The Rev. Mr.Long- 
nnuir, of Aberdeen, found numerous specimens of the genus Rhynchosella In 
h e  ballast of the rcPrinae Albert,’’ a ship recently returned from Batty B ~ ~ ,  

century ; ( r  Hogarth Sound ” of Capt. ’Penny, who rediscovered it, 
and (‘Noflhumberland Inlet” of Capt. Wareham in 1941. 

ce-]ltegent’s Inlet, on the eastern shore of North Somerset. 
’ 2 2  
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ice-action on these two opposite coasts are cxplaine3 i n  th 
sequent observations. 

It may be noticed also, that, from the observaths of DF Pinge 
and Capt. Graah, the west coast of Greenland presents ewdence of 
its now undergoing the process of gradual submersion. 

Glacial Conditions.--At> Cape Farewell the fiods run SO far 
into the interior, that none of the icebergs escaping into them fro? 
the great inland glacier ever reach Davis Strait, and if the navl- 
gator meets with icebergs in the neighbourhood of this promontory, 
they must have drifted to i t  from other sources, As we advance 
northward along the coast of West Greenland, and thus diminish 
the annual mean temperature both of thc sea and of the atmosphere, 
we find the glacier approaches nearer and nearer the coast-line, 
until in Melville Bay, lat. 75", i t  presents to the sea one continuourv 
waII of ice, unbr'olten by land, for a space of probably seventy or 
eighty miles. To the southward-of Melville Bay, there are numerous 
outlets for the ice in the coast, and they vary in breadth i'rom two 
or three up to fifteen or twenty miles. To have a correct idea of 
the glacier accumulation in Greenland, we must imagine n continent 
of ice flanked on ills seaward side by a number of islands, and in 
every other direction lost to vision in one continuous and boundless 
plain. Through the spaces between these apparent islands, the 
enormous glacial accumulations dowly seek their passage to the 
sea and send off an annual tribute of icebergs to encumber, to cool, 
and to dilute tho waters of the adjoining ocean. 

The average height or depth of the ice at its free edge in these 
intervals, or valleys, between the projecling points of coast is 1,200 
or 1,500 feet, of which about one-eighth, or 150 feet, will be above 
water. In  some of the valleys, however, the depth is upwards of 
2,400 feet. This may be 'considered to be satisfactorily ascertained, 
for the Esquimaux around South-east Bay, 1at. 68O, while pursuing 
halibut-fishing during the winter months, require lines of three 
hundred fathoms to rench the bottom at the foot of the glacier 
near Claushaven. I n  South-east (Disco) Buy, and also in North- 
east Bay (Omenak Fiord), we meet with the icebergs that draw 
the greatest depth of water, but those of the greatest cubic contents 
occur in Melville Bay and in several smaller bays to the Eouthwaid 
of it. At.Cape York, lat. 76", although the glacier there is the north- 

of the glacier in Melville Bay, its protrusions 
exceed 50 to 00 feet above the sea-level ; and in 
s not enter the sea in a continuous mass, but, 

having descended over the brow of the cliff, it  breaks off and slips 
down into the sea over the rocks, scratching and scoring them in 
8 very marked manner. This is very well seen at  Cape Pork, 76" 
N. lat. where the free edge of the ice is upwards of 20 feet thick, 
and at  least 100 feet above the sea-level ; the inclination of the 
abraded part of the coast being abcut 43'. But it is much better 
seen on the west side of Baffin's Bay, at Cape Fitzroy, on the south 
side of Jones' Sound, and at Cape Bowen, Pond's Bay, where the 
free edge of the ice is At least 50 feet thick, and about 2 
above the sea-level, Although many hundred miles pf 
intersected by glaciers were examined in the late voyage of the 
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J( Isabel,” under the command of Capt. Inglefield, R.N., these cited 
localities were the only places, with one or two very trifling ex- 
ceptions, whert: this interesting phsnomenon of powerful abrading 
action was observed. 1 believe it can be so far accounted for by 
the steepness of the inclination, but chiefly by the greater friability 
($minished plasticity) of the ice from the diminished temperature. 

One cannot easily determine why the icebergs that come from 
!he glaciers at, and to the northward of, Cape York and on the 
west side of D&TiY’ Straits, are of less dimensions gencrdy than 
elsewhere. A t  Cape York, where we hare a new formation of 
rocks (trappean) commencing, and further northward in the same 
coast, it is probably owing to the comparative shallowness OK the 
valleys and to a diminished supply of snow from the greater in- 
tensity of the cold. O I ~  the west coast, from Victoria Head to 
Jones’ Sound, although the land has almost a perfect icy casing, 
the icebergs that are sent off are by no means large, and this, as in 
$he other case, may arise fi;om the decrease of evaporation with 
the decrease of temperature. Again, from Joues’ Sound southward, 
there cannot be such estensive accuinulations of ice as on the 
opposite and more northern shore of Greenland, although the rocks 
in  both cases are of the some character generally, for the reason, 
I believe, that the vapour-bearing stratum of air coming from the 
aoutliward, over an extensive tract of land, contributes but scantily 
to the gr“owt1i of the glacier on the former as compared with the 
latter, wliich is liberally supplied by the vapour-charged currents 
going northerly from the North Atlantic and Davis’ Strait. But 
it is still more difficult to account for the entire absence of glaciers 
on tho Silurian rocks westwasd of Lancaster Sound. Why the 
mow and Fain fallipg on the land around Barrow Strait and its 
.tributary inlets and bays should all escape into the sea in running 
streams of water every year during the two short months and a 
half of June, July, and August, while that falling on tho coasts 
of Davis’ Strait makes it8 escape 11s hard, bat yielding ice, after a 
lapse of many ages, is a question worthy the attention of the student 
of physical phmnomena. 

The annual mean temperature in the creeks and inlets of Barrow 
&rait is several degrees lower than that in corresponding latitudes 
on the shores: of Davis Strait ; and even at  Wolstenholme Sound, 
nearly two degrees higher latitude, the annual mean temperature 
is nearly three degrees higher than at .  Melville Island. This, 
however, will not throw light upon our difficulty. The ranges of 
temperature will probably prove more useful. A few degrees above 
the freezing point of water would settle tbe question. Wo know 
that the sea exerts a wouderful influence in rendering the climate 
temperate, as well as in reducing the ranges of temperature. Upon 
this theory, SO clearly illustrated in Sir Charles Lyell’s ‘‘ Principles 
of Geology,” (7 Edit. ch. vi.) the summer in the neighbourhood of 
Barrow Strait ought to be hotter than in Davis’ Strait. Arid 
such we find it, as far as our limited observations cab be male 
available. The month of July 1851, tit Cornwallis Island, was 
found to be three degrces warmer than the same month of tho 
preceding year in a corresponding latitude on the east side of 
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Davis’ Strait. This difference is certainly small, but still it’is 
the favourable side ; and when we associate with It the diffe 
structure of the rocks and also the diminished supplY.of qapour 
during the %inter months, we have a faint approximatlo? to the 

cause why the glacier preponderates so largely in one direction, 
while i t  is entirely absent in another. The fact too that large 
sections of the coast-ice, before it was generally detached from the 
h d ,  became dissolved by the streams dischirging the melting 
snows of the North-Georgian Islands into the sea, may be. 
taken as an additional proof that the summer heat was positively 
higher than waa necessary for the conversion of snow into water. 

GZaciem.-The travels of Prof. J. Forbes and of Agassia in the 
*Alps have so fully established the true theory of the descent of 
glaciers, which is applicable also to Greenland, as to render nnp 
xemmks on this head alniost unnecessary. The introduction of 
extraneous matter into the substance of the ice to be borne along 
must be the same in every country. And so also mu& be the 
.deposition of moraines at the anglea where the glacier begins to 
protrude beyond the land, whether they ocuur at the sea-level, ot 
at rapid turnings at  higher elevutiong. This deposition arises 
from the dissolution of a portion of the ice rich in earthy matter 
%onsequent upon increased freedom of exposure to the actionof the 
nun, and also from mechanical displacement of the rocky matter 

of the glaaier. - Thi8 was remarknblfwell 
of. the Petowrtk glacier,. near Cape AtholT, 

el and at an angle two miles forther up the sid 

d wavy appearance of the glacier-surface so 
often noticeii in the Alps, is remarkably well seen in the vicinity 
of Cape Saumarez and of Cape Alexander, and also in Bardin Bay. 

‘Bothprof, Forbes and Agassie agree in attributing the rough- 
~ness’ and irregularity of the surface of the glacier to the inequalities 
of the bottom over which it has to pass, more especially in case@ 
%ere the action of the 8un has not been distributed irregularly by 
means of accumulations of extraneous matter. This is frequently 
exemplified in the Arctic regions ; and, as in the Alps, large cre- 
Pdssles are the result when a protruding mass is slipping imper- 
&eptibly over a convex or ledged Burface.* 

Although there certainly is a ’relation between the upper’ and 
lower surfaces of 5 lastie. glwier, even when it may be upwards 
of 8,000 fee5 in thicEness, still I must confess that in my opinioli 
we can scarcely attribute the regularly pinnncled appearance of 
many a large iceberg and magnificent glacier to tbis cau8e. Some 
glaciers and icebergs, again, are so flat and,smooth on the upper 
surface, that one c t h s  

* This i6 very well seen in the glacier of Petowak, and also in a glacier at 
Cape Bitzroy, on the south shore of Jones’ Sound. These creva~~es  are not 
anfrequently filled up with mud, &c. brought down by debacles and other 
means from the land on either side, and then they become frozen, thus w’men- 
ing the whole mas6 h l y  together, and perhaps forming part of khe future 
iceberg no long as a few cubic feet of it remain undiesohed, 
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smooth. On the 
Jones’ Sound, du 
that one portion 

extensive glacier, that protruded several miles into Glacier Strait, 
&s.exceedingly smooth, while another portion of it was so rough 

pinnacled that to walk over it would have been impossible. 
s roughness must be attributed to some peculiar ‘atmospheric 

‘cause, or to the difference of temperature between the surface and 
the interior of the glacier. 
. Eight feet is the depth to which a minimum temperature of 
,- 45”, a monthly mean of - 30”, or an annual mean temperature of 
3 2 ’ 5”, extended the freezing-point of water through 
ice 011 a lake of two fathoms’ depth (Kete-Austin’s L 
74” 40’ and long. 94” 16’. If  we can presume the heat 

oe formed on the surface of water,,nd of glacier-ice, to be 
then the temperature of the interior of the glacier below 
depth, with the same minimum ,or mean annual degree 

of cold, would be about +32”. The surface exposed to any alter- 
nation of heat and cold, from the freezing-point to - 45” or many 
degrees lower, woukd necessarily become contorted and disturbed 

contraction and.expansion, even supposing its base or supporting 
part were standing still. Of this we had unexceptionable p r o ~ f s  
in the condition of the surface of the ice.on the lake &eddy 
noticed. But when we take into accovnt that the whole bulk of 
$he glacier, except a few feet of its upper surface, retains its 
plasticity and continues its downward ,motion, it ne 

d friable, 
, doe$ no 

r. Christie, one of the 
of the Royal Society,” during a winter in Barrow Strait, I per- 
formed a number of experiments by submitting water in a strong 
iron bottle to various temperatures, from $320 to - 45”. While 
the temperature to which the bottle containing the water WRB 
exposed did not descend more than eight or faq degrees below  the 
freezing point, tho column of icB, nscending through the orifice o$ 
“fi]ze hole,” and always amounting to about one tenth of the 
whole mass of water used, retained its ooheaive Property 80 PerfeCtIy 
that without being broken,.,aud although Only half an inch in 

e whole apparatus weighing foul. to five pounds could 
ts means,,and sometimes even ifverted. But at  lower 

co1umnpsca;ped with a slight 
exp,lpsive reports, accompani 
rtion of it to a distance ofs  

ble too that it separated into discs of half or a quarter 
of an inch in thickness, and aometimes crumbled to fragments 
between the fingers. The important points, relative to the plasticity 
of ice, contested some years ago by Prof. J. Forbes and Mr. Hop- 

corne within this field of research ; they a 5  well known, 
need not be recounted here. 

* Lyell’s Principles of Geology, Seventh Edition, p, 226, 
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.Icela*gs.-From what has been observed in the Alps, it may be 
considered a settled question that the downward motion of the 
glaciers is constant and comparatively unaffected by low tempe- 
ratures applied to the surface, especially when the depth of the solid 
ice amounts to several hundred feet, I n  the Alps, and even within 
the tropics, they travel great distances from the snow-clad heights, 
until frequently they gradually descend into the regions hakitable 
by man, where they undergo dissolution by the increase of 
temperature. In  Greenland, after descending into the sea through 
the valleys, they retain their hold of the land * until the buoyant 
property of water upon ice comes into operation, and then they, 
give birth to icebergs, sometimes of enormous dimensions.? The 
constant live and fall of the tide exerts great power in detaching 
these floating ice-islands. By it, a hinge-like action is set UP as soon 
as the edge of the glacier comes within its iniluence, and is carried 
on, although the surface of the sea for many leagues around is 
covered with one continuous sheet of ice. After summer has set 
in and somewhat advanced, the surface-ice either drifts away or 
dissolves, m d  then we hare winds prevailing in a direction contrary 
to what they had been during the cold season of the year ; and the 
result of this is a great influx of water into Davis’ Strait, which 
causes tides unusually high for other seasons of the year, and 
which in their turn set at liberty whole fields of icebergs, then to 
commence their slow southward course. In  August 1860 the 
number set free in a. deep fiord near Omenak, North-east Bay, 60 

occupied the navigable passage out of the harbour at that settle- 
ment, that the Danish ship which had but a few weeks previously 
entered the harbour was in great danger of being detained for the 
winter. I n  the same month in 1852, the whole of the coast south- 
ward from Melville Bay, extending over a space of 180 miles in 
length and probabiy 12 to 15 miles in breadth, was rendered 
perfectly unnavigable by any means whatever. When we sailed 
along that portion of the coast about the middle of August in the 
sea8on of 1852, we were astounded by the constant booming, 
sounds that issued from whole fields of floating icebergs, often 
bursting and turning over. To  me, the change appeared to be 
remarkable, for I spent the months of June and July of 1850 in 
company with a whole fleet of whalers there, sailing safely in the 
very place which now we could no more enter with our ship than 
navigate her through the city of London, half submerged in the 
sea, and all the houses tumbling about and butting each other as 
in an earthquake. At Cape York one could count nearly two 
hundred icebergs in a semicircle of twelve miles, all of which 
appepred to have been quite recently detached from the glacier j 
and m the upper part of Wolstenholme Sound, the icebergs, that 
had come off from the three protruding points of the glacier 
entering it, wero so closely planted together, that it was not 

* Some of these glaciers of Northern Greenland push forward into the sea 

t For the desc&ption of an immense iceberg, 200 feet high above the sea 
to the extent of from one to three miles. 

and two miles iu length, see Sutherland’s Journal, vol. i. pp. 01, 62. 
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without some difficulty and even danger we advanced among them, 
&hough aided by steam. 

Action of glaciers on the sea-bottom.-The effect of bodies of 
such dimensions on the rocks and mud at the bottom must be as 
extensive rt9 it is important. While passing up the Strait earIy 
in the season, one rarely sees sea-weed floating in the water, but 
at EL period somewhat later, after these natural reapers have sallied 
out to mow down their crops, we meet with whole rftfts of the 
produce of the sub-marine forests of these regions floating down 
the straits. The sterns of Laminaria are often found abraded, 
and their roots contain shells and other animals, some of which 
appear to have participated in the violent action that liberated the 
plants they sought as a protection. I n  every part of Davis’ Strait,. 
fi-om Cape Farewell to Smith Sound, on either side or mid-channel, 
from two to two hundred fathoms, wherever the dredge has 
reached the bottom, these animals have been found to exist, in 
spite of iceberg action in its most intense form upon their rocky 
or muddy habitats. Ascidians and Cirrhipeds, and many other 
animals which attach themselves to the rocks at  considerable 
depths, are often found. The Echinoderms, which we know are 
too slow in their motions to escape danger, swarm in those seas. 
A species of Sea-Urchin (Echinus neglectus) and Brittle Stars 
have been taken up from depths varying from ninety to two hun- 
dred fathoms in Melville Bay, and from various other depths in all 
parts of the Strait. Shells aIso occur, but they are sometimes 
found broken, as some of the species of Mya, Saxicaca, Cardium, 

others, taken from depths of seven to one hun- 
show.* Except from the evidence afforded 60 
at the bottom, we have no m a n s  whatever to 

ascertain the effect produced by icebergs upon the rocks. Doubt- 
less when they contain earthy and stony matter they must scratch 
and groove the rocks ‘‘ as the diamond cuts the glnss,” and when 
they are impelled dong a muddy bottom, they cannot fail to raise 
moraines and lcave deep depressions in its otherwise smooth surface. 
But it will be well to bear in mind that when an iceberg touches 
the groiind, if that ground be hiird and resisting, it must come to 
a stand ; and the propelling power continuing, a slight leaning 
over in the water, or yielding motion of the whole mass, may com- 
pensate readily for being so suddenly arrested. If, however, the 
-ground be soft, so as-not to arrest the motion of the iceberg at  
owel a moraine will be the result ; but the moraine thus raieed 
will tend to bring it to a stand. We can mor0 readily conceive 
this from the fact that the power which impels icebergs is applied 
to about the upper third or fourth part of their whole bulk. 

Another mode of action is sometimes exhibited by the iceberg, 
by which its triturating and ploughing force is locally brought 
into play with immense effect. Icebergs resting on the bottom, 
and situated at the edge of the fixed surface-ice (that which is 
attached to the land), when pressed upon by loose and drifting 

* For an account of the Fuuna of these 8888, 880 Appendix, pol. ii. of 
6 Sutherland’s Journal,” Also Catalogues, &e. reprinted above. 
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&e& of. large size, are frequently subjected to a rotatory 
extending sometimes to three-fourths of a circle, or even a C 

‘revolution. ‘ 
The conveying ‘power of icebergs is sowell known t o  g 

that I need make but few remarks on this subject. 
rule$ the source of all the foreign matter they contain is the 
‘on both sides of the glacier. It may, however, be received from 
,other sources. I have often thought that the fragments of a huge 
.heberg, acquiring a state of quiescence after separating into several 
mma;sses in one of its fearfully grand revolutions, had turned up mud 
and other earthy matter from the bottom. This, however, is 
doubtful ; for we can hardly conceive it possible that anyGng 
,extraneous can adhere to hard find brittle ice pa 
through the water duririg the iceberg’s revolution. 
isodetimes floated so close along a bold and overhang 
coFt, as to touch the perpendicular cliffs and to remove, disinte- 
Sgrtlting fragments of the rock. Another, probably the most com- 
Srnoh, of these unusual modes of receiving dbbris, is from coast-ioe, 
which, impelled by the winds and tides, is often piled up with its 
load-of ipebbles, sand, and mud against icebergs. The foreign 
mbstances thus cast upon the surface of an iceberg must necessarily 
,be sfirecipitated to the bottom at the first revolution it undergoes; 
‘ iZhe quantity of rock matter. which ice is 

isway m b@$esbimated Xom the spegifiogravity 
Taking’2.5 as the density of granite and ‘92 

.iceberg half a mile in breadth, a mile in length, 
-above*the ,water (dimensions, we may observe, by no means out of 
@ e  average) will convey 8 load of one hundred and forty milliona 
.tons weight. Some of the icebergs seen in David Strait are so 
.&harged and impregnated with earthy matter, that by inexperienced 
psrrjons at  8 distance they mrty be mistaken for masses of solid 
iearth. And we often observe large boulders, of perhaps one hun- 
6dred tons each, lying on the surface of icebergs, or sometimes 

As a gener 

ply .in the ice. 
greatest number of th 
, and deposit their e 

*extent. Borne of them, however, fi 
-and,appeax disposed to push ,€fir to 
rate zone. As Sir Charlee L y 4  an 
.tbg-@afest number of these .undergo dissolution there the deposi- 
,tion of rocky matter is most active, consisting of angular and 
rounded fragments, together with sand and mud, a great part of 

,which materials are probably from sourced of very opposite 

CB forming on the surface of sea-water is also well 
known as an agent of importance in conveying away to considerable 
dwtances the materials of the sea-coaat. With strong gdes the 
ice in the &otic Seas is driven in upon the coasts with great force, 

*and, if the bottom about the low-water-mark is composed of loose 
-- 

abine’s Observ8tioag Brit. Assoo,*Rep,, Tram. f3 
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'raised are not wliolly obliterated, and as winter proceeds to hem 
the coast with a fringe of ice, they cause an irregularity in the 
surface of the latter by the rise and fall of the tides, which results 
in a large portion of their contents; mud, sand, shingle, and perhaps 
Jso traces of animal and vegetable matter, being included in the 
new ice formation. This process ceases altogether only with the 
return of summer, and then the coast-ice, varying in 
two or three up to twenty Or more feet, acc 
cold, the stillness of the water, and the ext 
of the tides, is subject, in some localities a t  le 
exarted by debacles in loading it with forei 
&freighted, it withdraws frbm the shore when the straits and inlets 
open out, and drifts many hundred miles before it is dissolved by 
the action of the sun and the water, and yields itself and its care- 
f ~ 1 1 ~  bound cargo to the sea. We find this occurring every season 
on' the south shore of the North-Georgian Islnnds ; but from the 
testimony of numerous travellers," it occurs on a ma 
scale at the entrances of the great American and Siberi 
which discharge their waters into the Arctic Seas. 

Polar Currents.-The necessity there is for currents into the 
Polar Seas to keep up their mean salinity will become obvious when 

er the vast amount of fresh water which enters theni 
of icebergs f rom the glad at there are amrenks 

etircporation alohe from We surface of the sea, the great& 
part of which is generally covered. with ice, would fail to remove 
the excess carried by the annual crop of icebergs ; and then rn 
should have an  icy pile ever growing and gradually extending 
into the Temperate zone. The difference of temperature observed 
by the navigntor in the waters of the eastern and 
of the North Atlantic, amounting, as it does, to 
F&e&eit's thermometei. in ]at. 59' during' the 
of the J a r ,  affords the best possible proof of t 
currents in tho two directions we have indif 

gions 1 ig snfficien 

smaller' scale, there 1s also a difference 
On several 

arch of Sir John JhknkIin, 
-from east to west fdi 

is accounts pretty accurately 
for the fnct that the east shore durinb n great part of the yeGr 
keeps clear of ice, while the opposite is for the most part encum- 
bered ; and the greater mildness of the climate on the eastside 
wises from the ,same cause. Allusion need not be made here to 
the late President's Paper on the temperature of the North of 

ture of the sen 'on i t s ' t w  shores. 

* Principles of Geology, Seventh Edition, page 86. 
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Europe,* ns the analogy between the North Atlantic and Davis’ 
Strait with respect to currents will easily occur to  US. 

The specific gravity of the water also assists in determining the 
direction of the currents in the Polar Seas. During Cagain 
Inglefield’s late voyage, it was found to decrease as we approached 
Cape Farewell and advanced northward and westward in Davis’ 
Strait.1 
In the Atlantic, long. 30°, 1st. 56’ 30’, 24th October 1852, the natural tern- 

perature being 4 8 O  Fahr., the density at 60° Pahr. was 1‘02808. 
At Cape Farewell on the 31st July, natural temperature 33O, density I ,0245. 
Davis’ Strait, let. 6S0, sixty miles off the coast of West Greenland, August 

1 lth, natural temperature 40°, depth fifty fathoms, density 1’0265. 
Close to Cape York, lat. ;Go, August 21st, natural temperature 30°, sea-water- 

ice and ieebergs abundant, depth fifty-four fathoms, density 1.0215. 
About two miles off Cape Alexander, Smith’s Sound, lat. 78’ 20’, 101% 71O. 

August 27th, natural tcmperature 32O no ice but in the vicinity of the 
glaciers in the coast, dcpth 154 fathoms, density 1’02516. 

I n  Jones’ Sound, l a t  7 6 O  11: long. 83* September h t ,  natural temperature 
30°, sea-water-ice and icebergs present but not abundant, density 1.02451. 

About two miles off Cape Fitzroy, Lady-Anne’s Strait, Jones’ Sound, lat 75’ 
35’, September Znd, natural temperature 30°, sea-water-ice thirty to forty 
feet thick, most abundant, no bottom, 150 fathoms, density 1’0235. 

And off Cape Walsingham, lat. 66O 34’, long. 60’ 50/, October 12th, natural 
temperature 30°, density 1‘0245. 

Slight as the differonces in these densities mrty appear to be, in 
my own estimation they &re assignable to no other cause than the 
increased saltness of the water on the east shore, consequent upon 
a tendency of the water to  advance from the southward, and the 
diminished salinity resulting from the ililr$on of the water moving 
to the southward. The above Cases, taken by chance, 1 have cited 
from the observations made every day at noon ; and, although the 
results at Cape York and Cape &rewell do not bear out the im- 
pression convoyed by the whole, we may still presume that irnpres- 
sion to be safe in a general point of view. The exception at Cape 
Farewell arises in all probability from a diversion of the great 
Arctic Current which flows round that promontory, and carries 
into that part of the Strait ice and drift-wood which may have 
come southwad from great distances in the Greenland Seas ; and 
in this respect it may be taken as a proof of the dilution of the 
water of that current consequent upon its burden of comparatively 
freshwater ice. Again the exception at  Capo York may arise from 
some local cause, such as the presence of an unusually large number 
of icebergs. On our own coasts the mean density of the sea is 
<often disturbed by the discharges of rivers and small strenms. An 
evening of’ rainy weather in November of the past year reduced 
the density of the sea in Stromness harbour from 1 ‘0285 to 1 ‘0235, 
and eighteen hours of heavy rain on the 17th of the same month 
reduced that of the water of St. Margaret’s Hope, Frith of Forth, 

’ 

_ _  ~ 

* On the eauseg which may have produced changes in the earth’s superficial 
By W. Hopkins, Esq., M.A., F.R.S., &q., Quart. Journ. Geol. tcmperature. 

Soe; vol. viii., pp. 56 et seq. - t Comuare Forehhammer’s Observntions on the Currents and Salinity of 
thc’ Polar-Seas in the Reports and Transactions of the British AssoeiaGon, 
1846. 
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from 1’0245 to 1,0185. Before, however, this ‘theory of dnortherly 
seeking current in Davis’ Strait along the eastern shore a can 
accepted, we must get over the difficulty arising from the position 
of the great Arctic Current in the North Atlantic. This current 
sweeps southward across the entrance of Davis’ Stmit and prevents- 
the ingress at the surface of any mater from the Atlantic, except 
such as the current itself would supply. The Rev. Dr. Xcoresby 
suggests the idea that two currents may arise from the existence 
of two strata of water varying in temperature.” The question 
then arises as to the order of superposition. I f  sea-water indepen- 
dent of its saline ingredients follows the law of expansion peculiar 
to water from 40’ to 32’’ one current at  a temperature of 36’ may 
pass Over another at 44’, and if we separate the extremes eight 
degrees more, the coldest is still the most buoyant, for, even 
dthough it is sea-water, if in a state of tolerable quiescence a par- 
tion of it will have become congealed. It is a well-known fact 
that the process of congelation separates the saline from the watery 
particles. I have often observed sea-water freezing when the 
immersed thermometer stood at 324 and the ice produced at  the 
-time was found to contain little more than a trace of saline matter. 
But there seems to be no reason why this separation should be 
confined solely to the act of congelation, since it is owing to the 
universal law of contraction observed in obedience to cold by, I 
believe, everything in naturo except water itself, and that only 

j between the temperatures of 40° and 32’. This may appear some- 
‘ what at variance with tthe experiments of Erman, as quoted by 
Sir Charles Lyellt ; the latter, however, acknowledges the pos- 
Sbi’lity of the colder and more diluted water of the Arctic Current 
passing over the warmer and more saline waters of the Gulf 
Stream. Until our knowledge of the physical changes peculiar tG 
these high latitudes exknds, such phaenomena as the above must 
remain more or less obscure ; at present we may rest assured that 
a meetirig aud commingling of waters differing in point of saltness 
and temperature takes place in the entrance o f  Davis’ Strait, and 
to this musing sudden and decided meteorological clianges may be 
attributed, in great measure, the extreme violence of‘ the storms 
expe-rienced by navigators when they approach Cape Farewell. 

Sea-bottoms and Soundings.-Presuming then upon the exis- 
tence of currents into the Arctic Seas which may assist the action 
of the sun in dissolving icebergs and sea-water-ice, wc are in a 

ition to consider the extent and character of deposits and 
accumulations of drift material or cc till ” now-forming in the track * 

of these conveying agents. A t  the con%uence of two opposite. 
currents the largest amount of foreign matter will be deposited, 
for there icebergs and coast-ice are brought to a stand in the eddies. 
and are liable to be detained until they fire dissolved. I n  such C ~ S Q S  

&ne ridges and mounds begin to grow above the general 
of the sea-bottom, and they may continuo to incrcase until 

the surface of the water is reached. 

* Principles of Geology, 7th edit., page 97. t ‘Ibid, 
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A bank in iatitude 670 and 68" off the coast of West Greenland, 
well known to the whaling and cod-fishing vessels by the name 
'( Reefkoll or Riscoll Bank," seems to answer this description.* 
The depth of water on the highest part of it does not exceed fifteen - fathoms. It appears to be composed of angular fragments of rock 
mdzother materials brought down by icebergs and coast-ice. This, 
.however, can only be inferred from the sounding line, and from 
the rough usage to which the lines of the whalers are submitted 
when they attack and get fast to their prey in its neiglibourhood. 
Its limits can be defined almost at all times by the clusters and 
groups of small icebergs that take the ground upon it ; and like 
other banks of a similar character but less extensive on the samg 
coast, it  is exceedingly fertile in shoals of Cod-fish and HalibMt 
which frequent it in the months of May, June, July, and August. 
These and other fishes, including myriads of Sharks, may pass $he 
whole year upon it; but this we have,not as yet had the means Of 
putting to the test. 

I n  other parts of BafWs Bay and Davis' Straifs the bottom is 
,composed of fine mud, sand, rounded and angular fragments of 
.rock, shells, and marly deposits resulting from minute subdivision 
of calcareous, phosphatic, and siliceous animal and vegetable matter 
all of which have been brought up in the dredge. In the neigh- 
boyrhood of islands composed of crystalline rocks the b 
often found. to lie rocky ;r  but, as might: be expected, 
depressions were filled with sand and shells. From a depth of 
twenty-five t o  thirty fathoms at the Hunde Islands,? South-ea& 
Bay, lat. 68O, the dredge passed over a loose and softish deposit, 
and brought up a quantity of dark-coloured rnther finely divided 
matter resembling peat, which appeared to have been the result of 
the decomposition of Fuci at the bottom. In some cases the roots, 
being the liardest and most enduring parts, could be detected. . , 

Organic Remains &posited in the Arctic Seas.-Diatomaceaq 
are exceedingly abundant within the Arctic Circle. Mud frQq 
almost every locality has not failed ,to yield considerable varieties ; 
but the most productive source is the surface-ice when undergoing, 
decay. It often occurred to me that these microscopic forms'may 
be accumulating in a state of great purity, and to a considerable, 

able localities So common ^in 

* Mr. E. W ~ ~ M P E R  states--"On the voyage up Davis Strait (in 1867) 
we were becalmed off Rifkol, a noted landmark, and anchored on some bank8 

oms. These banks have certainly been greatly increased, if nof 
by the deposition of matter fiom the icebergs of the Jakobshavn' 

At the time we were anchored a large number of small berg# 
were aground upon them, breaking up and revolvmg all around. We took 
the opportunity to put down the dredge ; and although we only worked from 
the ship's side and consequently over a very limited arllount of bottom, we 
brought up in two or three hauls fragments of granite,gneiss (some With 
garnets), syenite, quartz, hornblende, greenstone, and mica-slate. The sound- 
ing-lead showed a flne sand bottom, and the anchor-flukes brought up fetid 

t For the Entomostraca. Foraminifera, and Alga of these dredgings, see 
above, page8 166, 192, and further O~.-EDITOR. 

mud " (Brit. AsSOC. Rep. for 1869, 4. 2).-EDITOR. 



Davis’ Strait. In many of the sheltered bays, where the water is 
still and the ice dissolves without drifting much about, &-brow&& 
dime, consisting of nothing but these forms, occupies the who10 
surface of the water among the ice, which, after the labter has all 
disappeared, becomes rolled into rounded pellets by the rippling 
of the water, and ultimately sinks to the bottom.* This process 
of deposition extending over thousands of years would produce 
accumulations scarcely second to those of the, ‘‘ berg-mehl ” of 
Sweden, pr of the “ tripoli ’) of the Isle of France, &c. 
In addition to Such varied materials m we have indicated, the 

tlocum~lation of “ Till” will contain abundant remains of animals 
high in the order Of Creation. Of all part8 of the ocean this is the’ 
most frequented by the large Cetacea and the Seals. Thenumbere, 
of the former are very great, and that of the latter dmost beyond 
comprehension. Their bones must be strewed on the bottom, and 
this  they will become constituents of the growing deposit. It may 

E v e 7  Arctic 
traveller is aware of the fact Cliat Polar Bears are seen on the ice 
6t great distyces from the land ; and my own experience bears 
tegtimony to the f a t  that not unfrequently they are fouud swim- 
ming when neither ice nor land is in sight. The Arctic Fox and, 
I believe, also the Wolf, and certainly the Esquimaux Dog, animals 
not generally known to take the water, art3 set adrift upon the ice 
and blown out to sea, where they perish when the ice dissolves, 

contain the enduring reniains of other animals. 

&&the ships engaged in the whaling on the west side of this 
Stmit sometimes have a deed of humanity to discharge by 
taking from the drifting Fack-iCe n group of Natives. I have not 
&uded to the remains pf lteindeer a of these; 
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XLIX.-FOSSILS from the WEST COAST of EENNEDY 

[From Silliman’s American Journal of Science and Arts, ser. 2, 
See also Hayes’s “Open Polar 

CHANNEL. 

vol. XI., 1865, pp. 31-34. 
Sea,” &c., ~vo., London, 1867, p. 341.1 

By Prof. F. B. MEEK. 

These WCPQ collected by Dr. I. I. HAYES at Capo Leidy, Cape 
Fraaer, and other points of the west coast OF Kennedy Channel. 
1. 
2. 
3. 
4. 

5. 

Zaphrentis Hayesii, Meek. 
Syriugopora, sp. 7. Rhynchonella, sp. 
Favosites, sp. 
$ trophomena rhomboidalis, 9. Gpirifera, sp. 

Wahl. 
Strophodonta Headleyana, 11. Orthoceras, sp. 

Hall ? 12. Illanus, sp. 

6. Strophodonta Beckii, Hall. 

8. Ccolospira concava, Hall. 

10. Loxonema ? Kanei, Meek. 

Dr. Meek regards these as closely allied to species found in 
the “ Catskill SlJdY Limestone ’’* of the a Lower Helderberg ” 
group of the State of New York. 

L.-& t h e  MIOC~NE FLORA of NORTJI GREENLAND. 
prof. OSWALD HEER. Translated by ROBERT H. SCOTT. 

[From the Report of the Thirty-sixth Meeting of tlie British 
Aasociation for the Advancement of Science, held a t  Not- 
tingham in August 1866; Transactions of the Sections, 
pp. 53-55 ; 1867.t] 

The Roynl Dublin Society is in possession of a rich collection 
of fossil plants, which have been brought from the Arctic 
by Capt. Sir F. Leopold M‘Clintock and Capt. Philip H. 
at various times, and have been presented by those gentleme 
Museum of the Society. I am indebted to the kindness of Mr. 
Robert H. Scott, Hon. Sec. of the Royal Geological Society of 
Ireland, for a sight o specimens, as the Royal Dublin Society 
has been induced tb t the whole collection to me for exami- 
nation. Before I received these, Dr. J. D. Hooker had entrusted 
to me specimens which had been presented to  the museum at I(ew 
by Dr. L p l l  and Dr. Walker. In this latter collection I dis- 
covered seven determinable species, which are also to be found 
among the specimens of the Dublin collection. I n  this I find 63 

~~ 

* Upper Silurian ; the “ Delthyris Shaly Limestone,” Hall, Geol. Report, 
p. 144; Mather, Geol. Report, p. 845; Bigaby, Quart. Journ. Geol. SOC., 
vol. xiv., p. 370, &C.-EDITOR. 

t Also in the “ Journal of the Royal Dublin Society,” vol. v. No. 96, 
pp. 69-85, with rather more details and some notes by Captaius Inglefield, 
Colomb, and M‘Clintock, and an extract from Gieeeck6’s Joiirnd. 
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recognisable species. I f  we add to this the additional species 
mentioned by Brongniart and Vaupel, we obtain a total of 66 
species. 

All the specimens of the Dublin and Eew collections come from 
Atnnekerdluk, do also the specimens which Capt, E. A. Tngle- 
field brought home, of which he deposited a portion in the Museum 
of the Geological Survey, and retained a portion in his own 
hands. The former have been kindly sent to me by Sir Roderick 
Murchison, while I have obtained the latter through the goodness 
of their owner. 
Fossil Plants f rom Atanekerd1uk.-Atanekerdluk lies on the 

Waignt, opposite Disco, in lat. '70". A steep hill rises on the 
coast to a height of 1,080 feet, and at  this level the fossil plants 
are found.* Large quantities of wood in a fossilised or carbonised 
condition lie about. Captain Inglefield observed one trunk 
thicker than a man's body standing upright. The leaves, how- 
ever, are the most important portion of the deposit. The rock in 
which t b y  are found is a sparry-iron-ore, which turns reddish- 
brown on exposure to the weather. In  this rock the leaves are 
found, in places packed closely together, and many of them are 
in a very perfect condition. They give us a most valuable insight 
into the nature of the vegetation which formed this p r i m e d  
forest. 

Thc catalogue which I append to this papcr t will give a general 
idea of the flora of this forest of Atanekerdluk ; but before we 
proceed to discuss it I must make a few remarks. 

(1.) The fossilised plants of Atanekerdluk cannot, have been 
drifted from any great dishnco. 
the spot where they are found. This is proved- 

(a.) By the fact that Capt. Inglefield and Dr. Ri 
trunks of trees standing upright. 

(b.) By the great abundance of the Leaves, and the perfect state 
of preservation in which they are found. Timber, hard fruits, 
and seeds may often be carried to. a great distance by ocean 
CulTents ; but leaves always fa11 to pieces on such, a long journey, 
and they are the more liable t o  Suffer from wear and tear the 
larger they me. We find in Greenland very large leaves, mauy of 
which arc perfect up to the very edge. It is, however, difficult 
to work them out from a stono which Splits very irreWlarly, and 
consequently we can hardly exhibit the entire leaves in a perfect 
condition. 
. (c.) By the fact that we find in the stone both fruits and seeds 

of the trees whose leaves are also found there. Thus of &jquoja 
Langsdoifii we see not only the twigs covered with leaves, but 
also cones and seeds, and even a male catkin. Of PopulUs, corylus, 
ostrya, Puliurus, and Prunus there ?re leaves and Some remains 
of fruit, which could not be the case If the specimkns had drifted 
from a great distance. 

They must have 

* For detailed sections by Prof. Nordenskibld .rind Dr. Brown, see further 

f For a later and mor0 perfect catalogue, see further  EDITOR. 
3G122. A d  

on.-EDITOR. 
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(d.) By our finding remains of Insects with the leaves. The 
is the elytron of a small Beetle, and the wing of a good-slze 
Wood-bug (probably belonging to the family of the Pentatomida.) 

(2.) The Bora of AlancRerdluR* i s  Miocene. Of the 66 
species of North Greenland, 18 occur in the Miocene depoSi,b- 
of Central Burope. Nine of these are very widely distributedl 

space, viz., Sequoia Langschf i i ,  Taxodium, 
s Oeningensis, Quercus Drymeia, Planera 

brachjsepala, Andromeda protogea, Rhamnus 
Eridani, and Juglans acuminata. These are found both in 'the. 
Upger and Lower Nolasse of Switzerland, while some species, viz., 
Sequoia Couttsice, Osmunda Beerii, Cwylus Macpuarrii, aid 

ddgchi, have not  as yet been noticed in the Upper' 
'From these facts it seems probable that the $fossil.: 

f Atanekerdluk flourished in that high northern latitude:. 
at the earlier Miocene epoch. 

3lwa of N w t h  Greenland is very rich in  species. 
ent from the great variety of plants which the speci 

it. Although the amount of material obtained fro 
uk is of Emall extent compared with that which ha 

cpmk from the Swiss localities, yet many of the slabs contain fou 
or iive species, and in one instance even eleven. Atanekerdl 
has only been twice visited,t so that we have only got a glim 
of the treasures buried there, and which await a more careful 
search. At Disco ,and Hare Idand there are extensive I beds 
of brown coal, in whose neighbourliood we may fairly expect to 
find fossil plants. Professor Goppert mentions three species from 
Kook (Kome) in lat. 70" N., (nearer '70" 30') Pecoptes.is borealis, 

130 and 134. 
(42 The Flora of Atanekerdluk proves, without a doubt, that 

Nort Greenland, in the Miocenc epoch, Rad a climate much 
warmer than a t  present. The daJbence must be at least 30" F. I 

Professor Heer discusses at  considerable length this proposition. 
H e  says that the evidence from Greenland gives a find answer &I - 
those who objected to the conclusions as to the 

i ,  and Zamites arcticus,S which last he has 
Jahrbuch fur Mineralogie, &c., 1866, pp. 

t This was written in 1866. In 1869 Prof. Hew communicated to the 
Boyal Society of London (Phil. Trans. for 1869,) R memoir descriptioc of 
additional specidens from Atanekerdluk and Kudlisaet (Noursoak an 
collected by Messw. E. Whymper and It. Brown, in the summer of 1 
further collection, made by the Swedish Expedition in 1870, is desc 
the K. Sv. Vet. Akad. xiii. No. 2, 1874. A general ,resum6 is given in the 
3rd. vol. of his "Flora fossilis arctica," 1875. 

$ Prof. 0. Heer subsequently proved that both Pecopteris borealis, Brong, 
and Zum'tes arcticus, Gappert, are Cretaceous species, from Kome, on the Nour- 
soak Peninsula ; whilst Sequoia Langsdorfii (Brongniart) is of Miocene age 
and common h Disco ISkind.--EDITOR. 

I. ~ 



Europe drawn by hi.m on< it former occasion. It is quite 
that the trees found at  Atanekerdluk could ever have 
there if the temparature were not fur higher than it is 
mis is clear, first, from many of the species, of which we find $he 
nearest living representatives 10" or even 20" of latitude to the 
south,of the locality in question. . Some of the species are quite 
peculiar, and their relationship to other forms is as yet in doubt. 
Of these the most important are a Daphnogene (D. Kanii) the 
genus Macclintochia, and a Zamites." The Daphnogene had largQ 
thick leathery letwe#, and was .probably evergreen. Macclintockia, 
8 new genus, comprises certain specimens belonging perhaps to 
the family of the Proteacece. The ZamiMs is also n$ 
much as we know no existing analogues for them 
cannot draw accurate conclusions as to the .climatal con 
vhioh ,they flourished. It is, however,. qpite certain 
never could have borne a low temperature. 

If, now, we look at those species which we .may c 
possessing living representatives, v e  shall find that on @n aVQr@gQ. 
the highest limit attainable by them, even under artificial, 
culture, lies at  least 1 2 O  to the southward. This, however, does 
not give a fair view of the circumstances of the case. The trees 
at Atanekerdluk were not all at the extreme northern limit of 
their growth. This may have been the case with sOme of the 
species ; others, however, extended much further north, for in the 
Miocene Flora of Spitzbergen, lat. '78" N., we find the Beech, Plane, 
Hazel, a Poplar (Populus Richardsoni), a Fir, and the Tqxodium 
of Greenland ; and in €at. '79" N., a Lime and Pop 

Plane, and 100 above that of the Beech. Accordingly we may 
conclude that the Firs and poplars which we meet at Abn&eraluk 
and at  Bell Sound, Spitzbergen, must have reached up towards the 
North Pole so far a8 there was land there in the Tertiary 
Period. The hills of fossilised wood found by M'Clure .and hi8 
companions in Ranks' Land (I@. 74' 27' N.) are therefore dis- 
coveries Jvhich should not astonish us; they Ody c o n h n  the 
evidence 8s to the oi5ginal vegetation of the Polar regions, 
which we have derived from other sourcea. The Professor then 
prOceeds to say that the course of reasoning which led him 
to the conclusion that the Miocene temPerfitUr0 of G r e e h d  
waa 30" $. higher than its present temperatme would be fully 
developed in his work ' 6  On the Fwsil Flora of the Polar Itegions," 
which will contain descriptions and plates Of the plants discovered 
in North Greenland, Melville Island, Banks' Land, Mackenzie 
River, Iceland, and Spitzbergen, and which he hopes to publish a t  

- -_ -- -.- 
* See the more perfect list further on.-EDrT0a. 

A A  2 
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Sequoia sempemriiens, Lamb (Red-wood), is its present l'epresen- 
tative, and resembles it so closely that we may consider s. senzpw- 
uiTens to be the direct descendant of S. Laiagsdqfia. This tree 
is cultirated in most of the botanical gardens of Europe, and its 
extreme northern limit may be placed at  lat. 530 N. 
existence i t  requires a summer temperature of 60" F. Its fruit 
requires a temperature of 65" F. for ripening. The winter 
temperature must not fall below 31" F., and thnt of the whole year 
must be at  least 50" F. Accordingly we may consider the iso- 
thermal of 50" as its northern limit, This we may then take as 
the northern temperature of the rS'epoia Langsdmfli, and 50" F. as 
the absolute minimum of temperature under which the vegetation 
of Atanekerdluk could have existed there. 

The present annual temperature of the locality id about 20" E'. 
Dove gives the normal temperature of the latitude (70" N.) at 16" 
F. Thus Greenland has too high a temperature ; but if we corn@ 
further to the eastward we meet with n temperature of 33" F. at 
Altenfiord. Even this extreme variation from the normal condiiions 
of climate is 17" F. lower than that which we are obliged to assume 
as having prevailed during the Miocene period. 

The author states that the results obtained coifirm his conclu- 
sions as to the climate of Central Europe a t  the same epoch (conf. 
Weer, Recherches sur le Climat et la V6gQtation ciu Pays Tertiaire, 
p. 193), and shows at some length how entirely insufficient the 
views of Sartorius von Waltcrshrtuaen are to explain the facts of 
the case. 

Herr Sartorius would account for the former high temperature 
of certain localities by supposing the existence of an irisulur 
climate in each case. Such suppositions would be quite inade- 
quate to account for such extreme differences of climate as the 
evidence nom under consideration proves to have existed. 

Professor Hew concludes his paper as follows :- 
I think these facts are convincing, awl the more so as they are 

not insulated, but confirmed by the evidence derivable from the 
Miocene Flora of Iceland, Spitzbergen, and Northern America. 
These conclusions, too, are only links in the grand chain of evi- 
dence obtained from the examination of the liliocene Flora of the 
whole of Europe. They prore to us thnt we could not, by any 
re-arrangement of the relative positions of land and water, produce 
for the northern hemisphere a climate which would explain the 
phemmona in a satisfactory manner. We must only admit that 
we are face to face with a problem whose solution in all proba- 
bility inust be attempted and, we doubt not, completed by the 
astronomer. 

For it8 . 

APPENDIX by EDITOR. 
MEMOIRS and REPORTS on the FOSSIL PLAXTS of 

GREENLAhP, &c. 
1867.-On the Miocene Flora of North Greenland. By 

Professor Oswald Heer. Translated by R. H. Scott. Brit. 
Assoc. Report for 1866, Trans. Sections, p. 53. 1867. 
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1867.-On the Miocene Flora of North Greenland. By 
Professor Oswald Heer. Translated by Robert H. Scott, MOA. 
‘With Notes by E. A. Inglefield, P. H. Colomb, Sutherland, 
and M‘Clintock, and extract from Gieseckk’s Journal. Rend 
November 19, 1866. The Journal of the Royal Dublin Society, 
vol. v., for 1867, pp. 69-85. 

1868.-Flora fossilis arctica. I. Die fossile Flora der Polar- 
linder, enthaltend die in Nordgronland, auf der Mclville-Insal, im 
Banksland, am Muckcnzie, in Islqnd und in Spitzbergen cntdeck- 
ten fossilen Pflanzen, von Dr. OSWALD HEER, Professor am 
Polytechnikum und an der Universitiit in Zurich. Mit einem 
Anhang uber verstcinertc Holzer der arctischen Zone, von Dr. 
CARL CRAMER, Professor am Polytechnikum in Zurich. (Mit 1 
Karte und 50 Tafeln.) 4to. Zurich, 1868. 

1870.-Report of Proceedings to obtain a Collection of Fossil 
Plants in North Greenland for the Committee of the British 
Association. By Edward Whymper. Brit. Asoc. Report for 

1870.-&port on the Fossil Plant8 collected by Mr. Whymper 
(and Mr. Brown) in North Greenland in 186’7. By Professor 
0. Heer. Brit. Assoc. Report for 1869, pp. 8-10. 1870. 

1871.-Flora fossilis arctica. 11. Die foss., &c., Zweiter Band, 
enthaltencl : 1. Fossile Flora der BSren-Insel (Rongl. Svensk. 
Vetensk. Akad. Handl., vol. ix., No. 5? 1871). 2. Flora fossilis 
Alaskana (E Sv. Vet. Ak. Handl., vol. viii., No. 4, 1869). 
3. Die mioccne [miociine] Flora und Fauna Spitzbergens (I(. Sv. 
Vet.-Ak. Handl., vol. viii., No. 7, 1970). 4. Contributions to 

f North Greenland (Phil. Trans. Roy. SOC., 
London, 1869). Mit 59 Tafeln. 4to. Winterthur, 1871. 

1872.-Notice of Heer’s Flora fossilis arctica (vol. ii.). Com- 
municated by R. H. Scott, F.R.S. Geol. Mag,, vol. ix., pp. 69-72. 
1872. 

Redogijrelse f ~ r  en Expedi- 
tion till Gronland Hr 1870; Ofversige af K. Vet.-Akad. 
Forhandl., 1870, NO. 10. 

Expedition to Greenland in 
1870. Geol. Mag., vol. ix.,pp. 289, 354, 409, 449, & 516. 1872. 
0 1875.-Flora fossilis arctica. 111. Die foss., &c., Dritter Band, 
enthaltend : 1. Beitriige zur Steinkohlellflora der arctischen Zone 
(K. Sv. Vet. Ak. Handl., vol. xii., No. 3, 1874). 2. nie  Kreida- 
flora der arctischen Zone (K. Sv. Vet. A!. Handl., voi. xii., No. 
6, 1874). 3. Nachtrage zur miocenen [mloc&nen] Flora Gron- 
lands (K. Sv. Vet. Ak. Handl., vol. xiii., No. 7, 1874). 4. 
Uebersicht der miocenen [miodnen] Flora der Rrctischen Zone, 
1874. Nit  49 Tafeln. 4to. Zurich, 1875. 

1875.-R. Brown. Geological Notes on tho Noursoak Peninsula, 
Disco Island, &c. Transact. Geol. SOC., Glasgow, vol. v. 1875. 

1869, pp. 2-8. 1870. 

1871.-Prof. E. A. Nordenskidd. 

Separately published, 1871. 
1872.-Prof. E. A. Nordenskiold. 
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~I~--NoTIcE of HEER’S (( FLORA FOSSILIS ARcTICA” ( C h i -  
BONIFEROUS FOSSILS of BEAR ISLAND and SPITZBERGIEN, 
and CRETACSOUS and MIOCENE PLANTS of SPITZBERGEN 
and GREENLAND), Communicated by ROBERT H. SCOTT, 
F.R.S., $c. 

[Reprinted, with Permission, from the Geological ’Magazine, 
Vol. IX., No. 2, February 1872, pp. 69-72.] 

CarboniJerous : Beas. Island and 8pitzbergen.-In vol. ii, of 
his (‘ Flora fossilis arctica,”’ Professor Oswald Heer has treated of 
the Fossil Flors of Bear Island, and shown that it belongs to the 
Lower Carboniferous Formation, of which it forms the lowest beds 
(named by him the “ Ursa Stage”), close to the junction with 
the Devonian.” The Yellow Sandstone of Kiltorcan in Ireland, 
some of the Graawacke of the Vosges and the southern part of 
the Black Forest,,and some strata near St. John in New Bruns- 
wick, belong to the same group. In  the summer of 1870 two 
young Swedish naturalists (Wilander and Nathorst) discovered 
this same. formation in the Klaas Billen Bay of the Eisfiord in 

Expedition, which went to Disco, in the course of last summer, to 
fetch the meteorite, weighing about 20 tons, which he discovered 
at Ovifak in that island, has brought home fossil plants 
Carboniferous a g ~ .  
.‘ The Carboniferous formation, therefore, has been ex 
developed in the Arctic regions, for it occurs also in the Parry 
Isiands and in Siberia ; on the Lena it approaches the Arctic Circle. 
These facts show us that at the Carboniferous epoch thcre was B 
great extent of land near the North Pole, covered with a vegetation 

&dendron Veltheimiawum, 

could have prevailed between the two 1ocalities.t 
Tehzvy : Spitzlepgen.-In Spitzber en we have, besides the 

132 
und, mostly in Eisfiord 
(lat. 78’ 56‘ N.), 
cticunz); but it is sur- 

* See also Quart. Journ. Geol. SOC. vol. xxvii., p. 1, and xxvii.,pp. 161-173 
t Prof. Heer has worked out this idea very fully in his paper on Bear 

Island, and traced the alternations of rise and fall of the land, which probably 
occurred during the later part of the Pdreozoic period, 

Miocene Flora and Fauna, an important 5 iluvial formation. 
species of Miocene plants have been 

N.), but some in King’s B 
here is an Equisetum ( 
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prishg to find a Lime (Tilia Malmgreni), an Arborvita (Thuites 
Bhrenswaerdi); o Juniper, and two Poplars nearly onathe 79th 
parde lof  latitude. The Flora of the Eisfiord is much richer, 
especially that of the black shales of Cape Staratschin, where we 
find 26 Conifers belonging to the Abietinea?, the Cupressima?, 
ana the Taxodiea?. Several of these species are represented 
not only. by leaves, but by their flowers and fruit. The 
chief forest-trees were a Sequoia (S. Nordenskioldi), of whioh 
we ‘have leavss, twigs, and seeds, Libocedrus Sabiniana, and 
Taxodium distidurn. Of the last-named the collection contains, 
not only the twigs clothed with leaves, but the male and female 
flowers, the scales, and seeds ; 80 that not even the delicate catkins 
are wanting to identify this tree with that which is now growing 
in the Southern States of North America. Noaone can possibly 
doubt that the tree grew where its remains are now found. 

, Libocedrus Sabiniana is also well represented by its peculiar 
seeds; it was the most graceful tree i n  Spitzbergen, aud its 
nearest congeners are now found in Chili. Of other trees, pop- 
lars are the most common, with the Birch, Hazel, and Snowball 
( fiburnurn) ; but we are not so much surprised at finding them 
as two large-leaved Oaks, the Ivy, and a Walnut, 

This Flora has the greatest resemblance to that of North Green- 
land and the other Arctic localities ; but several species’extend 
southwards into Europe. On the whole, this Miocene Flom 
bears evidence of a fax greater contrast of climate between 

Cretaceous : GreenZand.-The Cretaceous Flora of the Arctic 
regions throws important light OR this point, and our knowledge 
of it has been largely enriched by the discoveries of the Swedish 
Expedition of 1870. When tho first volume of the “Flora 
arctica” appeared, Prof. €her could only speak of a few spqoi- 
mens belonging to this epoch, which had been found at K049, 
on the north side of the Noursoak Peninsula. prof. Nordenskiold 
has, however, paid great attention to these fossils, and has dis- 

-covered several new localities,for e same coast. They 
are found in bla&:shales, appwe character of the 
fossils, belonging tu .the <Lower e Urgonian, fpr 
-they resemble the :%lora of I Werqsdorf, in tho Carpathiage. 
h i o n g  forty-three species already determined, Prof. Heer 
,twenty-four Fbrns, five. Cycads, eight Conifers, three Mono- 
cotyledons. :O one fmgmeut is  dicotyledonous, a Popla  
leaf, and it is the oldest dicotyledonous plant that has hitherto 

Among the numerous Ferns the Gleichenia i s  
the most mmmon type, but Marattiacea? and Sphenopteris are not 
rare.’ Of Cycads we have Zamites, with very fine leaves, and 
Pochzarnites €XoAeneggo.i (known from Wernsdorf in the Car. 
pathians). It is striking that Sequoias and Pines approaching 
closely to Tertiary types appear among the Conifers, 

discovered. 
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The plants of the black shales of the south side of Noursoak ‘ 
Peninsula have a different character. Nordenskiold has ~ O U Q &  

’ them at two points (Atane, and on the shore below Atanekefdluk, 
the well-known Miocene locality). The number of species is 
about equal to that found in the Lower Cretaceous just referred to ; 
but their type is almost totally different, and it indicates that they 
belong to the Uppcr Cretaceous. Sequoia again predominptes among 
the Conifers, and fortunately cones were found as well as twigs. 
With them were found a Thuitcs and a Salisbuma (T). Cycads 
are much less common than in the Lower Cretaceous beds, only one 
( Cpadites Dicksoizi) Laving been discovered. Among tho. Ferns, 
though these are common (eleveu species) only two Gbichenia 
were found instead of six; other forms, such as Marattiacecp, 
Adiantum, and Dictyophyllum, have disappeared. The predo- 
minant forms are Dicotyledons, of which tpere are twenty-four, 
of various genera and species ; many of them have not yet been 
absolutely determined. But there w e  three species of Poplar, one 
Fig (leaves and jruits), one Myrica, one Sassaf~ras, one Credneria, 
with two MagnoliE. 

These facts show us that here, as in Central Europe, the 
Lower Cretaceous Flora consists principally of Ferns, Conifers, 
and Cycads ; while in the Upper Cretaceous Dicotyledons appear. 
The clirmtological changes which produced so important modifia- 

. tions in tho types o f  vegetable life must have been as extensive in 
high as in lower latitudes. If we examine into the climatic 
character of the Lower Cretaceous Flora, we find it to be almost, 
tropical, as will be seen from the predominant forms of vegetation. 
The same is true of the Flora of Wernsclorf in the Northern 
Carpathians, so that in this respect the Lower Cretaceous Flora 
resembles the Carboniferous Flora. The comparative rarity of 
Gleichenias and Cycads, and the disappearance of Marattiacere, 
might point to a change of climate for the Upper Cretaceous ; 
but the presence of Ficus renders this doubtful, so that me cannot 
decide whether the change ofclimate occurred during the Cretaceous 
or the Tertiary period in Greenland ; at all events, the Flora of 
the,former epoch has a more southern character than that of the 
latter, 

Miocene : Gv*eenland.-Besides these fossils, Nordenskiold hm 
brought over a large series of Miocene Plants from various locali- 
ties. The most interesting of these are from R deposit, which is 
separated by beds of basalt, some 2,000 feet thick, from the Lower 
Miocene plant-bearing strata, and which, though still Miocene, are 
much later in age. 

[According to the succession of strata, Nordenskiold divides the 
’ Miocene plant-bearing formation into three groups :- 

I. The lowest e‘ Upper Atanekerdluk ”) consists of sand, sand- 
stone with shale, coal-seams, and clayironstone. To this balongs 

j the upper portion of the Atanekerdluk section, with its rich fossil 
-flora, Lower Miocene in character. Also found at  Iglosungoak and 
Tsungoak on Disco Island. 
11. The middle. or (1 Ifsorisok group ” of plant-bearing send, 

shale, coal, and brown clayironstone, lying between b d s ,  tuff‘s, 
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and lapas, several thousand feet in thickness, and approximately 
in the middle of the trap-formation. 

1. Netluarsuk, N.W. of Atane, between Noursoak and Now’s&, 
a t  the mouth of the Waigat, and near the N.W. end of the Nour- 
soak Peninsula, about 1,000 feet above the sea. Sand, shale, coal, 
and brown clayironstone, witli plant-remains, between basalts. 

2. Ifsorisok, N.E. of Netluarsuk (about 70” 40’ N. lat.), 
12 miles from the coast, and about 2,260 feet above the sen. A 
soft sandy clay, alternating with thin coal-seams, sild containing 
the plants, rests on basalt, which further inland forms high 
mountains. The Icinnitak, between Niakornak and Ekkorfat, is 
the nearest, and reaches the height of G,OOC, feet, and apparently 
consists wholly of eruptive rock. 

Not far from Kame, on the. north side of the 
Noursoak Peninsuln, is the Asakak Glacier, and among‘ the 
stones on its surface carbonised and silicified wood abounds, also 
some fragments of coarse sandstone containiug Miocene Plants. 
The place of origin could not be discovered. m. The uppermost group consists of some sand and clays, on 
the aouth coast of Disco, lying on and in the basalt, which there 
overlies gneiss ; and it was probably contemporary with the last 
of the great post-cretaceous volcanic eruptions of the district. 
The fossil plants from Puilasolr, having an Upper-Miocene cha- 
racter, belong to this series, and occur in black or dark-grey sand, 
or soft sandy shaly clay ; but Prof. I-Ieer thinks that the plants 
from the clayironstone of Sinifik, on the same coast, must be sope- 
what older. The soft sandstones and saudy shales of Puilasok, 
with their thin irregular coal-seams, are represented by Norden- 
skiiild‘s section, at  p. 4 of 0. Heer’s “ Nachtriige,” &e., as lying in 
nearly horizontal layers to the height of 200 feet, on and against 
the eroded slope of horizontally stratified basalt and basalt-tuff,.- 
0. IIeer, ‘‘ Nachtrage zur mioc. Flora Gronland’s,” 1874, pp. 3,4,1 

East Coast of Greedand.--The German Expedition has 
brought from tho East Coast of Greenland some vegetable 
fossils, many of which arc, however, only undistinguishablo 
carbonaceous traces. Lieutenant Payer, howerer, brought gome 
specimens from Sabine Island which could be identified. They 
belong to Taxodiunt distichurn and PopuluS arctica, with a 
fra@;ment which probably belongs to DiOSPYrOs brachysepaJa. 
These trees have been discovered in west Greenland, and the 
two first-named in Spitzbergen also, SO that they probably 
flourished over the entire district from the west coast to 
Spitzbergen. In  his paper on Spihbergen, Prof. Heer had 
remarked that we might expect to find the plants which were 
common to the West Coast of Greenland and to Spitzbergen ou 
tho E& Coast of Greenland also. This anticipation has now beell 
confirmed by the discovery of these two species, and it may fairly 
be expected that the fossiliferous sandstones and marls of Ger- 
mania Mountain in Sabine Island contain many of tho missing 
forms, 

This group is found at  :- 

. 3. Asakak. 



LI1.--The MIOCENE FLORA and FAUNA of the A 
REGIONS. 
.Professor of Botany, University of Zurich, &e. 

[From '6 Flora fossilis arcticg" vol. iii., 1875.1 

By the Rev. Dr. OSWALD HEER, F.M.(~.SV 

Plants have been found in Spitzbergen from 779" to 
in West Greenland from 70" to 71" N.L., in East 
at 74p N.L., in Iceland between 65' and 66", on the 

Mackenzie (Bear-Lake River) at 65O, and in Banks' Land at  
74" 27' N.L. 

1. In  Spitzbergen Miocene Plants have been collected at six 
places ; namely, at  the Scott Glacier in Recherche Bay" (774'- 
":Le) ; at Cape Lyell at the entrance of Bell Sound; at  Cape 
Staratschin at  the entrance of the Ice-fjord (78" 5' N.L.) ; ,at 
Cape Heer near Greenhaven; and in King's Bay, 78" 56' N.L. . 

We now know 179 species of plants from these localities ; 34 
frop the Scott Glacier, 51 from Cape Lyell, 9 from Bell Sound, 
115 &om Cape Staratschin (from black shale and sandstone), 
15 from Cape Heer, and 16 from King's Bay. 

ticum, Taxodium distichum, PopuZus 
Macquarrii, PZatanus .aceroides 

nearly every one of the places, and must have 
spread over all the old land. With other species common to 
several of the localities, they show that the strata containing them 
belong to one formation. The new discoveries show dso that 
these beds are Lower Miocene. We find 40 of the Spitzbergen 
species in the Miocene of Europe; 23 in Switzerland, of which 
19 occur in our Lower Freshwater Molasse. 

2. I n  West Greenland Miocene Plants have been collected 'at 
10 localities. Exceptrug Asakak, they are on the shores of the 
Waigat, some in Disco, some in the Noursoak Peninsula. The 
most important is the upper part of the hill at Atanekerdluk, w'h 
124 species have been got. In  the '( Supplemental %marks 
'6 the Miocene Flora of Greenland," in this vol. of the, Florq 

long period of the great 
change in the vegetation' 
Netluarsuk, and Sinifik 
Atanokerdluk, although 

thickness of basalt was 
formed. The deposit at Puilasok only, which lies on the basalt, 
shows some difference in its plant-remains, some of which resemble' 
those of our Upper rMolassd (CEnin en beds). 
'-, Of the 169 Miocene species from 8 reenland, 69 occur in Europe ; 

* The new localities for these fossils at the Scott%lacier, Cape Lyell, and 
cape Heor mere diecovered by Prof. Nordenskiold in the summer of 1873, 
The plants then collected will be published by-and-by ; they increase the 
Miocene Flora of Spitzbcrgcn by 47 species. 
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these. there-twe.35 in the *Lower and 24 
Thus;excepting thoge from Puilasok;, the 
like those of Spitzbergen, accord 

3. In East Greenland MM. Payer and Copeland have o 
with those of our Lower Miocene. 

qpme fossil plants at  Sahine Island (about 7 4 g  N.L.) : remains 
of Taxodium distichurn, Populus ayctica, and Diospyros lrachy- 
sepal@, all known from West Greenland, and the first two 
common in Spitzbergen. The 36 species which are commop to 
Spitzbergen and West Greenland probably existed all over. the 
intermediate region, and their remains may yet be found at  Sabine 
Island. 

spread, and .plants have reached me from five places :-B 
about 654' N.L.), Hredavatn (64' 40' N.L.), Langavatsdalr, 
andafd (about 65 ' N.L.), and Humwick (65O-40' N:L.), 

yielding 42 species, o B which 1'8 belong to the Miocene of Europe. 
5 .  From the Mackenzie River district we have still only the 17 

species of Miocene Plants described in V O ~ .  i. of "Flora foss. 
arct." 

4. The Liguite- or Browncoal-formation of Iceland i 

L 

Glyptostrobus Ungeri. Corylus Macquarrii, 
Sequoia Langsdorfii. Platanus aceroides. 
Populus arctic%. Hedera Macclurii.$ 

Tke swamp Crpress, Poplar, Hazel, and Slane 'p~b k o n g  the 
most abundant of those both in Greenland and SpltZbergen ; Se- 

d in Greenland, and have lately 
ut appear to bs more limited them: 

in both of these countries 4. 
Lsatraea Stiria Quercus Grcenla&i& " 

Taxites Olriki. Q. platania. 
Andromeda protogsea. 
Nordenskimldia borealis. 

S&x varians. Paliurus Colombi. ., 
Rhamnus EridRni. Carpinus grandis.. 

Fagus Deucalionia 
in the Miocene Flora oE Eurob, 

8)  of these Arctic plants c~~~~~ 
per-centage for Spitqbergen .is 

. %  
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about 22, for Greenland about 41, for Iceland andsthe Mackenzie 
In  the most northern regions, in Spitzbergen, It is therefore the 
least ; in Greenland it is almost twice as great, and it 
southward. 

Of all the European fossil floras, that of the 
nearest to the Arctic. Of the 71 species known from th,e Sam- 
land and the Browncoal of Rixhoft (near Dantzic, about 55 N.L.), 
there are 38 (54 per  cent.) in the Arctic fossil flora. [Other corn- 
parisons and illustrative remarks follow ; and at pages 13-24 ‘h 
table is given, of which the following is an abstract.] 

LIST of the MIOCENE PLANTS of the ARCTIC REGIONS. 

[From Prof, 0. HEER’S ‘‘ Uebersicht der miocene Flora der 
arctische Zone,” 1874 ; pp. 13-24.] 

Spitxbergen=Sp.; Greenland=G.; Iceland-I.; MacKenzie River d f .  

~.--CRYPTOGANB. 
FUNGI. 

Sphmia arctica, H. Sp. 
S. annulifera, H. Sp., G. 
S.  pinicola, H. Sp. 
S. hgperborea, H. Sp. 
Dothidea borealis, H. 1. 
Sclerotium Dryadum, H. I. 
S. Cinnamomi, H. G. 
S.  populicola, H. G. 
Rhytisma induratum, H.? I. 
R. boreale, H. G. 
Polyporites Sequoiae, H. G. 

ALGAL 
Muensteria deplanata, H. Sp. 

MUSCI. 
Muscites Berggeni, H. SP. 
M. subtilis, H. G. 

FILICES. 
Polypodiacece. 

Adiantum Dicksoni, H. Sp. 
Woodwardites arcticus, H. G. 
Lastrse Stkiaca, (Ung.) Sp.,G. 
Sphenopteris Miertschingi, H.G. 
S. Blomstrandi, H. Sp., G. 
Aspidium Meyeri, H. G. 
A. Heerii, Ett. G. 
A. ursinum, H. G. 
Pteris (Eningensis, Ung. G. 
P. Rinkiana, H. G. 
P. Sitkensis, H. G. 
Pecopteris gracillima, H. G. 

Osmunda Heerii, Gaud. G. 
0. Torelli, H. G. 

Equisetum boreale, H. G. 
E. Winkleri, H. I. 
E. arcticum, H. Sp. 

Osmu~tdacece. 

EQUISETA C E ~ .  

CONI FER&. 

TCZXi?EW. 
Taxites Olriki, H. Sp., G. 
T. validus, H. G. 
Ginkgo adiantioidetl (Ung). 
Torellii rigida, H. 8p. 
T.bifida,H. Sp. 

B. 

cupressine~. 
Juniperus rigiila, H. Sp. 
Biota borealis, H. G. 
Libocedrus Sabiniana, H. Sp. 
L. gracilis, H. Sp. 
Thuites Ehrenswardi, H. Sp. 
Cupressinoxylon Breverni, 

Merkl. G. 
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Cupressinoxylon - ucranicum, 

C. pulchrum, Cr. Ranksland. 
C. polyommatum, Cr. Banks- 

Gp.? G. 

land. 
C. dubium, Cr. Banksland. 

Taxodiece. 
Widdringtonia Helvetica, H. G. 
Taxodium distichum-miocmnun, 

H. Sp., G., M. 
T. Tinajorurn, H. Sp. 
Glyptostrobus europmus, Brgn. 

G. 
G. Ungeri, H. 
Seqfioia Langsdorfii, (Brongn.) 
Spy G., M. 
var. 6. striata. Sp. 

sp., G., M. 

,, c. acutn. sp. ,, d. obtusiuscub. sp. 
,, e. abrupta. Sp. 
,, $ angustifolia. Sp. 

S. disticha, 14. Sp. 
S. brevifolia, H. Sp., G. 
8. Nordenskiceldi, H. Sp., G. s. Couttsim, H. G. 
S. Sternbecgi, Gp., sp. G. I., 

Pinus montan&, Mill. Sp. 
P. polmis, H. Sp., G. 
p. Thulensis, Steenstr. I. 
P. Martinsii, H. I. 
P. cyloptcra, Sap. Sp. 
P. stcnoptera, H. Sp. 
P. macrosperma, H. SP. 
P. abies, L. Sp. 
P. Ungeri, E d .  Sp. 
1'. Loveni, H. Sp. 
P. Macclurii, H. G., Banks- 

Abietinece. 

P. Dicksoniana, H. SI 

land. 
P. (Tsub) microsperm, H. I. 
P. tamula, It. I. 

p.>Malmgreni, H. Sp. 
P. brachyptera, H. 1. 
P. (Picea, Don.) impressa, H.Sp. 
P. hyperborea, H. Sp.9 G. 
P. Ingolfiana, Steenstr. I. 
P. S,eenstrupiana, H. - I. 

P. 

tnksland. I P. Armstronff, H. Ur 
Pinites latiporosus, Cram. tsp. 

Pinites avernosus, Cram. Sp. 
Y. pauciporosus, Cram. Sp. 
P. Middendorfianus, Gp. Boga- 

P. Baerianus; Gp. Taimyrland. 

Gnetacece. 
Ephedoites Sotzkmnus, ung.  

GRAMINEB. 

nida. 

SP. 

Phragmites mningensis, H. 

I?. multinervis. H. G. 
Sp., G. 

Poacites'Mengeanus, H. G. 
P. Nielseni, H. G. 
P. avenaceus, H. Sp. 
P. hordeiformis, E. Sp. 
P. Friesianus, H. Sp. 
P. lavis, A. Br. Sp. 
P. squalis, H. (lmviusculus, H. 

P. effosus, €1. Sp. 
P. sulCatus, H. Sp. 
P. parvulus, H. Sp. 
P. Torelli, H. Sp. 
P. argutus, H. Sp. 
P. trilineatus, H. Sp. 
P. bilineatus, H. Sp. 
P. lepididus, H. Sp. 

Cyperus arcticus, €1. Sp. 
C. Sinifilrianus, H. G. 
Carex rediviva, H. I. 
C. Andersoni, H. Sp. 
C .  Berggreni, H. Sp. 
0. hyporborea, H. Sp. 
C .  misell&, H. SP. 
C. ultima, H. Sp. 
C. antiqua, H. Sp. 
C. Noursoakensis, H. Sp., G. 
Cyperacites borealis, H. Sp.,G. 
C.  Zollikoferi, H. ? G. 
C. Islandicus, H. I. 
C. nodulosus, H. I. 
C .  microcarpus, H. G., I. 
C. strictus, H. Sp. 
C .  argutulus, H. Sp. 
C. trimerus, H. Sp. 

JUNCACEB. 
Juncus anliquus, H. Sp. 

o h , ) .  Sp. 

CYPERACEB. 
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SXILACEB. ' 
y&mthemophyllum 

EJmdgx f.andifolia, Ung. G. 
an hni, H. M. 

S. lingulat?, H. G. 
' !, . TYPHACEIE. 

Sparganium Valdense, H. I. 
S. stygium, H. G. 
S .  crassum, H. Sp. I 

Acorns brachystach 

PotamogetonlNordenskiceldi, H. 

SP' 

SP. 
Sagittarie, ? difficilis, H. Sp. 
S. ? hyperborea, H. Sp. 

. IRIDEB.' 
Irislatifolia, H. Sp. 
Iridium Graenlandicum, K 

s~LKx&E. 

Sp., G. 

Populw balsamoi 

P. Richardsoni, H. 
P. Zeddachi, H. . Sps (2. 
p: curvideps, H. Sp. 
J?, arctica, H. Sp., G., M. 
P. Hookeri, H. Sp., M. . 
P. mutabilis, H. G. 
P. Gaudini, Fipch 1 G. 
P. retusrt, H, Sp. 
P. sclerophylla, Sap. G. 
Salix macrophylla, H. Sp., I. 
S .  varians, Gp. Sp., G. 
S. Ra?ana, H. Sp., G., M. 
S. Graenlandica, H. G, 
S. elongata, 0. Webb. G. 

SP: 

' 'MYRICAEGIE. 
Myrica acuminata, Ung. G. 
M. borealis, H. G. 
M. lingulab, U. G. 
$I. grosseserrata, H. G. 
M. acutiloba, Brgn. (Dryan- 

dra, olim.) G. , 

BETULACEE. 
Alnus nostratuin, Ung. G. 
A. Keferstehii, Gp. Sp., I. 
Betula - -  macrophylla, Gp., sp. 

sp., I. 
B. prism, Ettingsh. Sp., 1: 
B. Forchhammeri, H. % I. 
B. bliertschingi, H. G. 
B. Macclintocki, Cr. Bhksld. 

CUPULIFERIE. 
Oqtrya. 'Wallieri, H. G. 
Cdpiiius grandis, Ung. Sp., 

G. 
Corylus Macquarrii (Forb.). 

Sp.,G.,I.,M. 
C. Scotii, H. Sp. 
C. insignis, H. G. 
Fagus Deiicalionis, Ung. Sp,, 

G:, I. 

Q. Grmnlandica, H. Sp., G. 
Q. Olafensi, H. ' G., I.,*M. 
Q. platania, H. Sp., G. 
Q. Steenstrupiana, H. G. 
Q. Laharpii, Gaud. G. 
Q. spinulifera (venosa, olim), 

Q. atwa, H. G. 

Ulmus Braunii, H. Sp. 
U. diptera, Steenstr. I. 
Planera Ungeri, Kov. G., 1. 

H. Sp. 

ULMACELE . 



Platanus aceroides, Giipp. Sp., 
G.. I.. M. 

P. Guillelmse, Giipp. "G. 
POLYOONEX. 

Polygonum 1 Ottersbum, H. 

CHENOPODXA~EE. 
, I  . sp. . 

Sdeola arctica, H. SP. 

Fraxinus 'denticulata; 
F. (?) microptera, H. 

Galium antiquum, H. G 
CAPRIFOLIACEB. 

Viburnum Whymperi, H. Sp.,, 

V. Nordenskiceldi, H. Sp.7 
G. 

' ~ ~ Y H E L E E .  C. Gacrophylla, H. Sp. 
Daphne persooniseformi6, 0. c .  orbifera7 He sp. 

Webb. G. C. hyperborea, H.. Sp., G. 
0. ramosa, H. Sp. 

LAURINEAC. C. ferox, Uncr. G. 
Sassafras Fmretianum, Mass, Nysa awtias H. SPV G. 

G .  N. reticulata, H. Sp. 
N. europsea, Ung. Sp. 

ARWTOLOCHIWE. 
Aristolochia boreah, H. G. 

,$YNANTHEREI. 

AKPELIDEB. 
Vitis Idandi~a, E[. 1, 

Cypselites sulcatus, H. Sp. 
C, incurvatus, H. Spa 

ERICACEB. V. Olriki,IR. G. 
Andromeda protogaa, Ung. v. arcti% G. 

SP., G - .  HAXAMELIDEIE. 
A. Narbonensis, Sap. G- 
A. Saportana, H. G. 
A. denticdata, H. G. R~UNCULACEB. 

Diospyros brachygepah, A. eP* ' 

Braun. G., H. inepqualis, H. ,$P. 
]D, Loveni, H. Q. MAGNOLIACBIE. 

Menyanthes arctic&, H. G. M. Nordenskiceldii, He sp. 

tia pristina, Ett. sp. 

EBENACEE. Helleborites marginatus, a, 

GENTIANEB. Magnolia regalis, H. SP. 

M. Inglefieldi, H. s p  
ASCLEPIADEAC. Liriodendron Procacinll, Ung. 

Acerates veterana, H, G. I. 
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MENISPERNACLE. 
Coculites Kanii, H. G. 
Macclintoqkia Lynllii, K. G. 
M. dentata, H. G. 
M. trinervis, H. G. 
M. ? tenera, H. Sp. 

Symphsrt arctica, H. sp .  
N. Thulensis, H. Sp. 

MYRTACEB. 
C~llistemophyllum Moorii, €1. 

TILIACE~E:. 
Tilia Malmgreni, H. Sp. 
Nordenskicelditl borealis, H. 

Grewia crenata, H. Sp. 
G. crenulata, H. Sp. 
G. ohcvnta, 13. Sp. 
Apeibopsis Nordenskioeldii, €1. 

NYMPRBACEB. 

G. 

sp., G. 

G. 
I ETERCULTACEIE. 

pterospermites spectabilis, H. 

P. alternans, €1. G. 
P. integrifolins, H. G. 
P. dentatns, H. M. 
Dombeyopsis Islnnilica, €1. I. 

G. 

ACERINEE. 
Acer otopteryx, Gp. 
A. arcticum, 13. sp. 
A. Thulense, H. Sp. 
A. angustilobnm, €I. 6. 
A. insquale, 13. Sp. 

G. ?, 1. 

SAPINDACEE. 

ILICINEIE. 
Kmlreuteria borealis, H. 8p. 

Ilex macrophylla, H. G. 
I. longifolia, H. G. 
I. reticulate, H. G .  

CELASTRTNE~E. 
Evonymus arnissus, H. G. 
Celastrus cassinefolius,Ung. Sp. 
C. Greithianus, H. Sp. 
C. firmus, 13. G. 

RHAKNEB. 
Zizyphus borealis, €3. G- 
Paliurus Colombi, as. Sp.7 G. 
P. borealis, H. G. 
Rhamnus Eridnni, Ung. SP., 

R. brevifolius, A, Br. G. 
R. Gaudini, H. G. 

ANACARD~ACE~E. 
Rhus Brunneri, H. I. 
R. bolla, H. G .  
E. nrctica, H. , G. 

I., G. 

JDGLANDEB. 
Juglans acumi'nata,A.Braun. G. 
J. bilinica, Ung. I. 
J. paucinervis, If. G. 
J. Strozziana, Gaud. G. 
J. denticulah, H. G. 
J. albula, 13. Sp. 

PONACEIE, 
Sorbus grandifolia, H. Sp. 
Cmtagus antiqua, H. Sp., G. 
C .  Warthann, H. 0. 
C. Cameggiana, H. Sp. 
C. oxyacanthoidea, Gp. Sp. 
C. glacinlis, H. Sp. 

ROSACEE. 
Rubus ? sabriusculus, H. Sp. 
Fragaria antiqua, H. Sp. 

A MYGDALEB . 
Priixius Scotii, H. G. 
P. Starntschini, H. Sp. 

LEGTJMINOS~E. 
Colutea Salteri, H. G. 
Leguminosites arcticus, 11. G. 
31,. Thulcnsis, H.  Sp. 
L. vicioides, H. Sp. 
L. Iongipes, H. G. 

.Tncertcz sedis. 
€'hyllites liriodendroidea, H. G. 
P. mombranaceus, H. G. 
P. rubiformis, €X. G. 
P. coltoides, €1. G. 
P. evanescens, 13. G. 
P. ncutilobus, H. I. 
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Phyllitea tenellus, 13. I. Carpolithcs funbioides, a, sp. 

p. Weroides, H. M. C. romceus, 11. Sp. 
Y. hyperboreus, €1. Sp. C. oblongo-ovatus, H. Sp. 
Ant,holitos amissus, €1. M. C. clavatus, H. Sp. 
Carpolithe3 cocculoides, 1-1. G. C. ovalis, 1-1. Sp. 
C. potentilloides, H. G. C. nuculoides, H. . Sp. 
C.  follicularis, H. G. C. circularis, H. Sp 
C .  sulculatus, H. G. C. dephnatus, 13. Sp. 
C .  pusillimus, H. G. C. plsnuisculus, €1. Sp. 
C. Najaclum, H. I. C. Isviuuculus, H. Sp. 
C. geminus, H. I. C. annulifer, H. Sp. 
C. borealis, €I. Sp., 1. C. impressus, 13. s p  
C. aymplocoides, 1% G. C. lateralis, H. Sp. 
C. spImruh, I-I. G. C. apiculatus, H. S,p. 

C, bicarpellaris, 13. G. C. minimus, 1.1. Sp. 
C. serninulum, 1-1. M. C. poscformis, 1-1. Sp. 
C. cmidntus, H. Sp. C. tenuc-strintus, 13. Sp. 
C. singularis, 11. Sp. 

LIST of FOSSIL ANIMALS from the AI~CTIC MIOCENE FOEMATION. 
[Flora foss. twct., i., p. 129, 130 ; and p. 484-5 (Phil. Trans., IXC’J) ; md 

Kong. Sv. Vet. Altad lrandl., xiii., No. 2 (Flora foss. arct., iii.), p. 25.)] 

p. vaccinioides, 13. I. c. pulcllellus, 13. sp.  . 

C. lithospermoides, €1. G. c. oblongulus, E bp. 

INSECTA : COLEOPTERA. 
Trogosita iusignis, H. Atanekorclluk. 
Chrysomelites Fabricii, H. RtanekoFdlnk. 
Cistelitcs punctulatus, H. 
C. minor, H. I’uilasolc. 
Cercopidium rugulosum, 13. Atnnckerdluk. 

Atanekcrdlulc and Puilasok. 

ORTHOPTERA. 
Dlnttidium fmgilc, €1. Atnnekerdluk. 

RIZYNCIZOTA. 
Pcntatoma boreale, 13. Atnuelccrdluk. 

MOLLUSCA. 
Cyclas, sp. Atanelcerdluk. 

3(i 152. 
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LII1.-The CRETACEOUS FLORA and FAUNA of GREENLAND. 

[From Professor 0. HEER'S Memoir on the Cretaceous Flora? hC.2 
Kongl. Sv. Vet. Akad. Handl., vol. xii., part vi., pp. 5-7 
and 16-18. 1874. See above, p. 375 j and Prof. Norden- 
skiold's Memoir, fuvt&ev -on.] 

 FOSSIL ~'LANTS from the 6' KOME-FORMATION " (LOWER 
CRETACEOUS) on the NORTH COAST of the Nounso~K 
PENINSULA, including tlic Localities KOME, PATTORFIK, 
KARSOK, AVKRUSAK, ANGIARSUIT, and EKKORPAT. 

FERNS. 
Asplenium lhlrsonianum, H. 
A. Johnstrupi, H. 
A. Nordenskiccldi, 13. 
A. Boyeanum, I-I. 
Sphenoptcris fragilis, H. 
S. Johnstrupi, H. 
S. grevillioides, H. 
Scleropteris belljdula, H. 
Adiantum formosum, H. 
Aneimidium Scliimpc?ri, 13. 
Baicra arctica, 13. u. grandis, H. 
Oleandra awtica, 13. 
Acrostichites Egcdcanus, 11. 
Pocopteriv Andersoniana, IX. 
I?. borealis, Brong. 
P. arctica, H. 
P. hyperborca, 13. 
P. Bolbrccana, H. 
Gleichenia longipennis, 13. 

and 
(brown within and ycllowish without), 
coast of Disco, south of, and nearly opposite to, Atnackcrdluk. 

sirnilat conditions ; see page 388.--EDITOR]. 

G. Gieseckians, H. 
G. Zippei, H. 
G. Thulensis, H. 
G. rotula, 13. 
G. rigida, H. 
G. comptoniefolia, Deb. 
G .  Nordenskimldi, H. 
G. gracilis, H. 
G. acutipennis, €1. 
G. nervosa, €1. 
G. delicatula, 1% 
G. micromera, 14. 
Dictyophyllum Diclrsoni, 1-1. 
DanBites iirmus, 13. 
Osmunda petiohta, H. 
Jeanpaulia borealis, €1. 
J .  lepida, 13. 
Sclerophyllina crctosa (8hk,). 
S. dichotoma, €I. 

Gbicheniu Nuuckhoffiii, H., was found, together with GL. Zppei 
Gl. viyida, in large rolled blocks of quartzose sandstone 

Ujarnsusulr 011 the llortli 

[I-Iere also Cuuloptcris p m t u t a  (Stornb.) ~yas fot'ound undcr 

SJCLAOINES. 
Lycopodium redivivum, 11. 

CALAMARI&. 
Equisottmn amissum, €I. 
Equisctitcs Grccnlandicus, 13. 

E, mni&rioiilcs, 11. 



%. brevipennis, H. 

Sequoia ambigua, 13. 
S. Reichenbachi (Geiu.), 

Poacites borealis, H. 
Cyperncites byperboreus, 11. 

GLUUUE~E. 
C. arcticus, If. 

CORONARIAL 
Eolirion primigenium, Sch. 

SALICINE~Z. 

Fasciculites Grcenlaudicus, H. Carpolithes Thulonsis, 13. 
(? Eolirion). (Monocotyledon.) 
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Sparganium cretaceum, 1-1. Choadrophyllum hTorck?nskiohl, 

Populus Berggreni, H. C. arbicuhtum, H. 
P. hyperborea, H. Magoolia Capellinii, B. 
P. skyygia, H, M. altemans, H. 
Myrica Thulensis, H. Myrtophyllum Geinitzii, H. 
M. Zenkeri (Ett.). Metrosideros peregrinus, H. 
Ficus protogax, H. Sapindus prodromus, H. 
Sassafras arctic&, H. Rhus microphylh, H. 
Proteoides longus, H. Leguminosites Prodromus, €1. 
I?. crassipes, €I. L. phaseolites, He 
P. Texans, H. I;. cassisformis, H- 
P. grandatus, H. L. Atanensis, H. 
Credneria, sp. L. coronilloides, H. 
Andromedrv Parldorii, H. L. amissus, H. 
Dermatophyllites borealis, H. Phyllites lingu3efofmis, 11. 
Diospyros prodromus, H. P. lsvigatus, H. 
Myrsine borealis, 13. Carpolithes scrobiculatus, 13.. 
Panax cretacca, H. 

Zingiberiteu pulchellu+, 1% H. 

3.-~OTB.-cAULOPTBRIS I‘UNCTATA (SterIlberg) CRICTACICOUS 
FOSSIL, according to MR. CARRUTIIERS, F.R.S. 

A t  page’ 7 of his Beitriigo- ZUT Steiulrolilen-Florri der 
(6  ~rl&clien Zone ” (IC, Sv. Vet. Akad. €Inudl., 1701. xii., No. iii., 
1874), Prof. 0. EIEER dcscribcs several fragmcnts of a fo.rsi1 
Fern-stem, found in rollctl sniltktonc at u,jnrwusuk, 011 the north 
const of Disco, where also sonic rollcd bloclcs of sandstone con- 
taining red Carbonifcrous plants (Sigillaria, &.) have been found. 
The Fern-stem above menlioned Prof Heer refers to tile same 
species to wliich Sternberg’s ‘( Lcpidodee7idron pumtutum ” from 
1Caunitz in Bohemia belongs. This was entered in systematic 
worlts as having come from tho  Cod-measures of that country, but 
Dr. PRITSCH, of~’rague: has assured Mr. CAXRUTIIERS, F.R.S., of the 
British Museum, that it was derived frorn the Cretaceous (Upper 
Greensand) beds of Bohemia, in which also two allied forms” 
have been discovered by M. Dormitzen (see ‘‘ Geological Magri- 
zine,” vol. ii., 1865, p. 485.) Another specimen of tbis Tree-fern, 
which Mr. Carruthers refers to Goeppert’s Cazdopteris (as being 
nn older and better generic term than Presl’s ‘ 6  Protopteris ”), \viis 
tlijcovercti of labc years in the Upper Greensand of $liaftesbury, 
Wi!tshire, and lias been described by Mr. Carruthers in tho 
L c  Gcol. Mag.,” Zoc. cit., as Caukyteris puitctata, with evidence 
showing that it belongs to the same species as Sternberg’s specimen. 

With these facts before us, and observing tlint the Disco spc- 
cimeus of CauZopteris (Protopteris) puizctata (Sternb.) figured by 
Prof. 0. Reel* (‘01). cit., pl. 5, fip. 1, 2, & pl. S), are in tlieir 
yellowish-6rotoz d o u r  decidedly different from the ore?/ Curboni- 
ferous fossils, Mr; CARRUTHERS has suggested to the EDITOR that 

* Alsoplrilha Kausiciana, Krejli, and Oncopieris Nettwalli, Xr. 
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these rolled specimens of Tree-ferns from the Disco shore should 
be registered as ‘‘ Ciwhceous,” having . been dcrived Efom 
Cretaceous Formation, whether in the immediato ncighbourhood 
or at a distance. Atanekerdluk, with its Cretaceous, underlying 
Tertiary, strata, is due north on the other side of the Waigat.- 
EDITOR. 

$.-FOSSIL INSECTS from the CRETACEOUS STRATA of GREEN- 
LAND. From D O f .  0. HEER’S Memoir on the Crctnccous 
Flora Of Greenland, IC. sv. Vet. Ak. Handl., vol. xii., No. G, 
p. 91, 92,120. 1874. 

Rhgnchophora. 
ArchiorhynchuS angusticollis, Heer. Kome. 
Curculionites cretaceus, Hew. Kome, with leavcs of Pii~us 

Crameri. 
Myriapod. 

Iulbpsis cretaceus, I-Ieer. Lower Atanelrorilluk. 

LIV.-ACCOUNT of an EXPEDITION to GREENLAND in th 
Year 1570. 
Correspondent Geol. SOC. Lond., &c. hc. &c. 

By Prof. A. E. NO~~DENSICI~LD, Foreign 

[Reprinted, with Permission, from tho ‘( Geological Mqpziue,” 
vol. ix., 1872.1 - 

PART I. (“Geol. Mag.,” vol. ix., p. 289, &c.) 
After explaining the reasons for the Expedition, and enrunc- 

rating the several voyages of discovery to East Greenlal~il, fro111 
1,579 to 1869, with sonic observations on the present state of the 
Grpcnlanders, l’rof. Nordcnskiiild procccds to state :- 

\Ve took u l ~  our night-quarter, the 12th of July, at Mancriiiiut, 
tile 13tll at Ihgaitsiak, the 14th, 15~h;and 1Gth on islands ill 
Auleitsivikfjord. 011 the 17th we at length nrrivccl nt tlic 
northern side of tlic glacier which shoots outs from the inl:mi( icp, 
nnd occupies tlic bottom of tlic iiortliorn nrm of A~lcitsiviItfjor~~, 
that is to say, the spot sclected as the starlingpoint for our 
journey ovcr the ice. 

Tho tract through which we passed, like the wliolo west comt 
04 Greenland Nouth of the basalt region, bears a strong yesem- 
bjn~cc to the Scandinavian pcninaula, and tliat resorn1)lnucc is llot 
tllc result of any accident, but of a similar geological fonnatiou, n~ld 
a siniilar geological history. The surfacc of’ Greenlnncl, IiIre tli:lt 
of Scandinavia, is for the most part occupicd by stratificrl crysi+ 
line rock (gneiss, hornblciicle-scliiut, hornblende-gneiss, mica-sohist, 
&e.), crossed by dyltcs a i d  veins of granite, which. oven bpdr 
tllc sumo peculiar minerals wliicli distinguish tho Scaiitlilla\,jall 
grailite-yeins ; and, as in the C ~ S C  of CUP mountains, the lllountaills 

. 
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of these regions have once been covered with glaciers, which h ~ v c .  
left unmistalreahle marks of their presence in the boulders, whlyhq 
are met with scattered high up on the sides of the mountains, In 
the rounding off, in the polishing and grooving of the surface, 
and in the deep fjords, evidently scooped out by glaciers, which 
distinguish the western coasts of both Scandinavia and Greenhd.  
Thcre is, however, this difference, that whereas the glacial period 
of Scandinavia belongs to ail age long past, that of Greenland, 
though it is receding,’ #till continues. While, in fact, nu’mberless 
indications show that the inland-ice has in ancient times covered 
even the skerrics round the coast, these are now SO frec from ice 
that a traveller in most places has to advance several miles into 
the country before reaching the border of the present, inland-ice. 
It is at least certain that wherever any one hitherto has penetrated 
into the laud he has met with its border,? and i n d l  instances has 
seen it from some neighbouring mountain-top, rising inwards with 
a gradual and regular ascent, till it  levels undistinguishably hill 
and dale beneath its frozen covering, like the waves of avast 
ocean. 

Of this inland-ice tho natives entertain a superstitious fear, an 
awe or prejudice, which has, in some degree, communicated itself 
to such Europeans It is thus have long resided in Gseenland. 

we can explain the circumstauce, t 
years daring which Greenland has‘be 

e keen made to p ~ s s  over the ice 
country. Thcre are many reasons for believing that the inland- 
ice merely forms B continuous ice-frame, running parallel with the 
coast, and sprrounding a land free from ice, perhaps even in its 
southern parts woody, which might perhaps be of no small 
economical importance to the rest of Greenland. The only serious 
attempt that has hitherto been made, in the parts of Greenland 
colonized by Danes,$ to advance in that direction was made by- 

A Danish expedition, fitted out for  the purpose in 1728,-A 
Danish governor, Major P a m ,  with an armed company, artillery, 

* Certainly receding, although the inland ice sometimes makes its way to 
the sea, and thus tracts which have been free from ice are again covered. We 
have an example of this in the ice-fjord of Jacobhavn, of which more 
herdter. t I have, however, met with persons in Greenland who do not consider it 
as fully proved, that the inland-ice really does form an inner border to the 
wholc of the external coast. Many Danes have re8ided Revera1 years in 
Greenland without ever having seen the iuland-ice. 

$Dr. Hayes’s remarkable journey, in October 1860, over the fields of 
ice that cover the peninsula between Whale Sound and Kennedy Channcl 
(78’ N.L.), wag performed, not upon the real inland-ice, but upon a smaller 
ice-field connected with the inland-ice, like the ice-fields at  Noursoak peninsula. 
The character of the ice here 8eems to have dBered considernbly from thnt 
of the real inland-ice. Hayes ascended the glacier at Port E’oolke, on the 
28rd of October, and advanced on foot, the first day 6, the second 80, tho 
thkd 25 miles, in all 60 English miles. He was here forced to return, in 

of a storm. Tlic hcight of the bpot where he 
he sea was 5,000 feet (The Open Polar $ea 



ever, died, either during the voyage out or shortly after their 
arrival in the country ; and thus this expedition, really magnificent, 
but prepared in entire ignorance of tho real nature of the country, 
was abandoned. 

Dqlager7s attenapt, 1751.- This year the Danish merchant 
Dnlager made an attempt, in about 62’ 31’ latitude, to advance in 
tho beginning of September over the inland ice to the east coast. 
In  the first volume of Kranz’s “History of 
short description- of this journey, interest in 

recordiug an instance of a glacier, whi 
been an inhabited land has forced its way forwayd aqd closed th 
qntranco of a previously open fjord. We find further from that 
account, that Dalager,. partly on foot and partly ni a canoc, in 
&mpmy with five natives, reached the border of the inland ice 
near the bottom of B deep fjord situated north of Fredrikshmb, 
For two days they continued their journey over the ice, but suc- 
ceeded during this time in advancing only eight English miles 
to some mountain summits rising abovc tho ice-field, where a 
reindeer hunt was underbken. Dalager would millingly have 
continued tho journey a day or two longer, but m”ns unable to do 
so, partly because the two pairs of boots taken with them for cach 

so cut to pieces by the 

t wag oxtrcincly rough. 
1 that I Irnoiy about tllis 

any with Dr. R. Brown, 
ured to make their lvay 

upon thc inland ice with dogs immediately to the north of tho’ 
ice-$ord at Jacobaliavn, but that they turned back again on tho 
second day, after having proceeded only Some few milos. The 
reinson of this was probtibly the unfitness of dogs for such 8 
purpose. 

~t wm OriginaIly my intontioil to renew those attempts, but on 
conversing in Copenhagen with Messrs. Rink and Olrili, who 

I formerly been Inspectors in North Greenland, as also wi th  several 
other persons who had visited Greenland, I found all so unanimous 

considering further advance over tho inland ice as impossible 
I that I determined not to risk the whelp profit of the summer 011 

* 1 have not had ~ccess  t o  Dalagcr’s sriginal account. ‘‘ GrSnlnndsl<o 
R&tion@r, inilehaaldcndc Gronliinderncs Liv og Lcvnct, deres Ski& o6 
Oe&iigter, samt Temperament 06 Supcrstitiony, tillige nogle kori.tc l?cflexioner 
OVCr Nissioncn, salnrnenslrrevet , vcd Frcdric1cehaal)s Colonin i Qrijnlnnd;’ by 
Lprt.rs Dalager, Merchant. 
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~~~( ler tak i i ig  oE tho kind beforehand disapproved of by CverYbodY. 
Nevertheless, I \vas unwilling entirely to abandoll my pIau, and 
determined therefore to make a little attempt at a ~ O U I - I I C ~  on tho 
inland ice only of a few days’ extent. 

If  the inland ice were not in motion, it is clear that its Surface 
mould be ns even a d  unbroken as that of R h d  field. But. this, 
as is known, is not the cme. The inland ice is in constant motion, 
advancing slowly, but with different velocity in rliffercroat placep, 
towards the sea, into which it passes on the mest coast of Green- 
land by eight or ten large and n great many snd1  ice-streams. 
This movement of the ice gives rise in its turn to huge cllmms 
and clefts, the almost bottomless depths of which stop the 
traveller’s way. I t  is natural that these clefts should occur chie5y 
where the movement of the ice is most rapid, that is to  say, in 
the neighbourl~ood of tha great ice-streams, and that, on the other 
hand, at a greater distance from these the ground should be found 
more free from cracks. On this account I determined to begiu 
our wanderings on the ice at a point as far distant as possible 
from the rcal ice-$or&. I should have pefcrred one of the deep 

Str8mQords ” (stream-fjords) for this purpose, but as other 
busiaoss intended to be carried out during the  short summer did 
not permit a journey by boat SO far southward, I selected instead 
€or m y  object the northern arm o f  the above-mentioned Auleitsivik- 
fjord, which is situated 60 miles south of %he he-fjord-at Jtlkobs- 
hnvn, and 240 milea north of that of Godthoah. The inland ice, 
it, is true, even i n  Auleitsivilcfjord iwaches to the bottom of the 
fjord, but it only forins there B perpendicular glacier, very similar 
to the glaciers at Icing’s Bay in Spitzbergen, but uot any,rcsl 
ice-stream. There was accordingly reason to expect that such 
fissures and chasms as might here occur would be on a srnallcr 
ecele. - 

On the 17th July, in the ~fternoon, our tent was pitchcd on tho 
dGrS north of the steep precipitous edge of the inland ice rat 
Auleitsivikfjord. Mtcr having employed the 18th in l>pepamtions 
:tiid a few diglit reconnoitrings, we entered on our journey 
inwards on thc 19th. We set out early i n  the morning, and first 
r~ ; rcd  to a liltlc bay situated in the neighbourhood of the spot 
occupied by our tent, into which several muddy rivers had the-iic 
cniboucllures. &I*C the lnnd assumed a. character varied by 11311 
and dale ; and furtlier inward i t  was bounded by an ice-mll some- 
times perpendicular and sometimes rounded, covered wit11 a thin 
layer of’ earth aud stones ; near the edge, only a couplc of hundred 
feet high, but then rising at first rapidly, afterwards more slowly, 
to n height of scvernl hundred feet. I n  most places thiA wall 
couId not possibly be scaled; w0 however so011 Eucceeded in 
finding a place where. it .was cut through by a small cleft, 
suficiently deep to nEord a possibility of climbing up with tho 
means at  our disposal, B sledge,  hi& ut need might be used as 
a ladder, and a line originally 100 fathoms Ioiig, but which, proving 
too heavy a burden, had bpforc our arrival at the first !*estingA 
plnce been reduced one-half. All of us, with the exception of our 
old and lame boatman, assisted in tho by no mems easy work of 
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bi*inging over mountain, hill, cand 
expedition to this spot, and, after our dinner’s rest, a little further 
up tlie ice-wall. Only Dr. Berggren, 
myself, and two Greenlanders (Isak and Sisarniak) were to proceed 
farther. We imniecliately commenced our march, but did not gct 
very far that day. 

The inland ice differs froni ordinary glaciers by, among otlior 
things, the almost total absence of moraiiie-forinntioiis. The col- 
lections of earth, gravel, and stone, with whicli the ice on tlic 
landward edge is covered, are in fact so inconsiderable in com- 
paris011 with the moraines of even very smrtll glaciers, tllrlt they 
scarcely deserve mention, and no larger, newly formed ridges of 
wravel running parallel with the edge of the glacier m e  to be inet 
with, at least in the ti-act visited by us. The landward border of 
the inward ice is, however, darkened, we can scarcely Pay covered, 
with earth, and sprinkled with small sharp stones. 

Here the ice is tolerably sn~ooth, though furrowed by deep 
clefts at  riglit augles to  the border-such as that made use of 
by us to climb’ up. But in order not imniediately to terrify 
the Greenlanders by choosing the way over the frightful and 
daagerous clefts, we determined to abandon this comparatively 
smooth ground, and at  first take a soutlierly direction paraM 
with tlie chasms and afterwards turn to the East. We gained 
our object by avoiding the chasm, but fell in instead with ex- 
tremely rough ice. We now understood what the Greenlandors 
meant, when they endeavoured to dissuade us from the journey 
on the ice, by sometimes lifting their hands up over their heads, 
sometimes sinking them doyn to the ground, nccompnnied by to 
us an unintelligible talk. They meant by this to describe the 
collection of closely heaped pyramids and ridges of ice over which 
\%-e had now to walk. The inequalities of the ice were, it is true, 
seldom more than 40 feet high, with an inclination of 25 to 30 
degrees; but one does not get on very fast, when hc has con- 
tinually to drag a heavily laden sledge up XI irregular an acclivity, 
and immediately after to endeavour to get down uninjured, %t 
tile risk of getting broken legs, when. occasionally losing one’s 
footing on the here often very slippery ICO in attempting to mode- 
rate tl1e sliced of the downward rushing sledge. Bad we used an 
ordinary sletlge, it would immediately have been b~okcii to pieces ; 
but, as tllo component parh of Our sledge Were not llailed but tied 
together, it  held together at least for some. hours. 

Already tlie next day we perceived the llnpossibility under such 
circumstunces of dragging with US the 30 days’ provision with 
which we had furnished ourselves, especially as i t  \YDS evident 
tllfit, if we wislied to proceed fur th~r ,  wc must transfonl1 ourscl\-cs 
from &aught- to pack-horses. We therefore dcteriiiinctl to leave 
the sle(1ge and part of the provisions, take tlic rest on our sIloul<iers, 
aud proceed 011 foot. w e  1lOw got 011 quicker, though for a 
sufficiently long time Over ground as bad as before. The ice0 
became gradually smoothor, but wns broken by largc bot~omless 
cliasms, which one must eitlicr jump over with a ]lC:l\.y loail on 
tho back (in which cas0 woe to hiill who mucic a ftLlEC or 

Here our followers left us. 

’ b  
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else make 8 long circuit to avoid, After two hours' wandering, 
the region of clefts was passed. In the course of our journey, how- 
ever, we very frequently met with portions of similar ground, 
though none of any very great extent. We were nom at a height 
of more than 800 feet above the level of tho sca. Farther inward 
the surface of the ice, except at  thc occnsionally securriiig regioiis 
of clefts, resembled that of a stormy sca suddenly bound in fetters 
by the cold. The rise inwards wm still quite perceptible, though 
frequently interrupted by shalllow valIeys, the centres of which 
were occupied-by several lakes or ponds with no apparent outlet, 
although they received water from innumerable rivers running 
along the sides of the hollow, Thcsc rivers presented in many 
places not so dangerous, though quite as time-wasting, a hindrance. 
to our progress as the clefts; they did not occur so often, but the 
circuits to avoid them were much longor. 

During the whole of our journey on the icc we enjoyed 
fine weather, frequently there was not a single cloud visible 
in the sky. The warmth was to us, clad as we 'were, quite 
sensible ; in the shade, near the ice of course, but little over zcro ; 
higher up, in the shade, as much as 7" or 8'; but in the ~ u n  25" 
to 30' Centig. After sunset the watcr-pools froze, and the nights 
were very cold. We had no tent with us, and, although our party 
consistcd of four men, only two ordinary sleeping sacks. These 
were open 'at both ends, so that two persons eo& though, with 
great difficulty, with their feet opposite to each other, squeeze 
themselves into one sack. With rough ice for a substratum, the 
bed was so uncomforhble that, after fern ~ O U I ' S '  sleep, wo were 
awakened by cramp ; and as there was only B thin tarpaulin be- 
tween the ice and the deeping sack, the bed \vas extremely cold 
to the side resting on the ice, which the Greenlanders, who turned 
back before UA, described to Dr, Nordstrijrn by shivering and 
shaking throughout their whole bodies. Our nights' rests were, 
therefore, seldom long ; but our midday rests, during which 'we 
could bask in a glorious warm sun-batl~, wero taken on a propor- 
tionately larger scale, whereby I was enabled t o  take observations 
both for altitude and longitude. 

On the surface of the inland ice we do uot meet with any shiies 
at a distance of more than 8 cable'B length from the border ; but 
we find everywhere, instead, vertical cylindrical holes, of a foot or 
two deep, and from a couple of line8 to a couple of fcet in sectioli, 
SO close one to another that one might isl vain seck between them 
room for one's foot, much less for a slccping-sack. We had 
always a system of ice-pipes of this Itiiid as substratum when we 
rested for the night, and i t  often hi~ppencd,~ in the morning, that 
tho warmth of our bodies had nieltcd so much of the ice, that tho 
sleeping sack touched the water, wherewith the holes were always 
nearly full. But, as a compcnsation, wherever we rested, we liad 
only to stretch out our hands to obtain the very finest water to  
drink. 



yellow, imgerfatiy translucent particles, with, as it nppeared, evi- 
dent surfaces of cleavage* (felspw T) ; .&em crystals (augite) ; allci 
black opaque grains, wliich were attracfeii by tho magnet. The 
quantity of these foreign components is;however, so inconsidcrablo, 
that the whole mass may be looked upon a8 one homogenous sub. 

analysis by Mr. G. Lindstrom of this iiuo glacial san(1- 

Silicic acid - - 62.25 
Alumina - - 14.93 
Sesquioxyd of Iron - - 0.14 
Protoxyd of Iron - - 4.64 
Protoxyd of Mangaiiesc - - 0-07 
Lime - 5.09 
Magnesia - - 3.00 
Potassa - b 2-02 

Eygroscopic water (15' to 10 - 
100. 12 
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class in the register of science ; and for that purpose I propose for. 
this substance the name Kryokonite (from ~ ~ $ 0 5  and ~ p ' ~ i 5 ) .  

When I persuaded our botanist, Mr. Berggren, to accompany me 
in the journey over the ice, we joked with him 011 the singularity 
of a botanist making an excursion into a tract, perhaps the only 
one in the world, that was a perfect desert as regards botany. This 
expectation was, however, not confirmed. Dr. Berggren's quick 
eye soon discovered, partly on the surface of the ice; partly in the 
above-mentioned powder, a brown polycellulw Alga, which, little 
as it is, together with the powder and certain other microscopic 
organisms by which it is accomphnied, is the most dangerous enemy 
to the mass of ice, so many thousand feet in height and hundred 
miles in extent. The dark mass nbsorbs a far greater amount of 
the sun's rays of heat than the white ice, and thus produces over 
its whole surface deep holes which greatly promote the process of 
melting. The same Plant has no doubt played t,he same part in 
our country; and we have to thank it, perhaps, that the deserts of 
ice which formerly covered the whole of northern Europe and 
America have now given place to shady woods and undulating 
corn-fields. Of course, a great deal of the grey powder is carricd 
down in the rivers, and the blue ice at  the bottom of them is not 
unfrequently conceaIed by a dark dust. How rich this mass is in 
organic matter is proved by the circumstanee, amongst others, that 
the quantity of organic matter in it waa su6cient to bring a large 
collection of thc grey powder, which had been carried awuy to a 
distant part of the ice by sundry now dried-up glacier-streams, 
into so strong a process of fermentation or putrefaction, that the I 

mass, even at a great distance, emitted D most disagreeable smell, 
likc that of butyric acid. 

Dr. BERQQREN has communicated the following notice* of the 
Microscopic Organisms met with on the Inland Ice. 
'' One of the species of Alga: met with on the inland ice occurred 

i n  such vast quantities, that the smfnce of the ice throughout 
larger or smaller tracts was tiiitccl with a peculiar colour. Two 
others seomcd exclusivcly to bclong to the fine mid ,  which is found 
cithcr in thc form of a thin covering on the surface of the ice, or 
as a more or less thick layer at the bottom of the pipe-likc holes 
tlli~t appear in thc surface. The first-mebtionccl spccics, occurring 
copiously, does not require any such substratum, but is found 
principally on the sides of ice-hills, whurc tlic water from tlrc 

' nidting ice liltercd itself oul bctwern the little j~icquulitics of tho 
sursace. 

" The most copiously ropresenictl species lins tlie form of a short 
tl~read, not eprcading out in bimclies, but consisting of a siiiglo 
row of cells ; the number of cclls in e:ich thread is 2, 4, 8, or at, 
most 16. Threads of 4 and 8 cells arc inost conimon. The ywios 
wry frequently appears only as :I singlc cell. T h o  threads aro 
nsuully a little bent, sometimes, when the number of' cells is 16, 
forming a complete semicircle. Tlic iiuinLor 2 or its multiples - 

* A mort detailed account, nccompanicd by drwiiigs, o 
Alga will lierenfter be published in the '( K. Vet. Akadewic 
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stmxlard for the number of cells in the separate 
ounted for by tlia regular continuous bisection of the 

cells, whereby their propagation proceeds. The connexion between 
the cells is the looser the older the partitions become, as the older 
membrrtneS.asSulne a looser consistence. I n  a thread of 16 cells, 
the connexiou between the eighth and ninth cells is soon broken, 
and in the two threads thus resulting the connexion between the 
fourth and fifth cells is weaker than that between the second and 

' third or the sixth and seventh. The threads therefore often lie 
bent at an angle. The diameter of the cells is 0.008 - 0-012 mm., 
and their length 0'016 - 0.040 mm. Individual cells may some- 
times attain a length 0.055 mm. and a breadth of 0.015 mm., 
whereas a greet number of other single cells are met with of very 
small dimensions, from spherical forms of only 0006 mm. diameter 
to those of ordinary form and size. As the ends oE t*he cells, whcre 
they are joined together, are rounded, there is, of course, a ~011- 
traction between them, which beeomcs more and more conspicuous 
.ls the connexioii between them is loosened by time. Tlic mem- 
brallc js  thin and hyaline, and its outermost layer (thc rcmnmts of 
tlie membranes of the mother-cells altered after division) is of' an 
almost slimy consistence, whereby the cells are for some t h o  Itcpt 
together. The contents of the cclls are in part concealoil by n dark 
purplc-brown colouring-matter, which in dried cells is immediately 
drawn out on wettirig them. The centre of the cells is occupied 
by ail oblong or cylindrical mass of chloropliyll, of' somewhat 
. irregular contour, in the extremity of which two nuclear rounded 

bodies are imbedded, which in general cannot be perceived by the 
eye till the colouring-matter has been removed by ineans of iw- 
agente. We sometimes meet with four such bodies in a cell, 
sometime3 only one : the former a result of accidentally checked 
division of the Cells ; the latter -of such division hnviiig lately 
taken place. In  the liquid of the cells a number of small grains 
are found, which are for the most part collected round the peri-, 
phcry of tho cell or at its ends. 

(6 Judging from the construction of the cells, and the manner 
of tlieir multiplication, the Alga before US appears to belong to 
tho Conjugate ; but as 1 have not succeeded 111 C~sooveriiig fruc- 
tificatioll in. it, it would be rash to decide to which genus i t  is  to 
be referred. The thread-like row8 of connected cclls agree with 
tho Zygnetnaci?a? ; whereas, on the other ha!ld, an unmistaltable 
likeness to the Desmidiacece, especially CYlzndrocptis, and tllc 
nearly reluted genera, is indicated by the strongly marked divisions 
into multiples of two, and by the tendency of the rows of cells to 
fall asunder, a~ far as the destructibility of the uniting cell-mem- 
halies permits, into parts consisting Of Cells united in pairs, which 
however is seldom possible, in consequence of the greater energy 
pogsessed by tho power of multiplying the cells. As the above- 
mentioned small single cells, which occur in great numbers, are 
mucll less in diameter than those cells which arise from t]le bi-scc- 
tion of the threads, they have perhaps a different origin from tllcvc 
lat.ter, although the researches which I have hitherto been cnablccl 
to devoto to this subject have not furnished any illiistrntion of it, 
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I f   these daughter-ails originate in .tho division of tlm'sp0W the 
above-mentioned supposition with respect to the systematic place 
of the species being correct, ;the stage ofi conjugation and spores, 
in some period of its development, ought to be found, Two ram 
forms of peculiarly constructed cells ought not to be passed un- 
noticed. I have sometimes found the extreme cell in a thread 
considerably more swelIed than the others, more elliptic in form, 
also provided with a thicker membrane, and with the. con- 
tenls of the cell more coarse-grained. I once found one of the 
middle aells in a thread thus transformed; and on two occasions I 
have met with single cells of the same kind. Idsoonce metwith 
a cell of very peculiar construction. It had the usual form, but 
was unusually large, with a long mass of chlorophyll, as usud, in 
the midst, and the granular matter grouped rather towards the cuds 
of the: cell ; and in it there were about twenty larger or smaller 
spherical bodies. Four of these lay arranged at  each end of the 
cell, and were almost entirely opaque, of a dark-brown colour, and 
in appearance much resembled the smaller cells of Protococc~s 
nivalis. The others were translucent, with sharply defined con- 
tours. As our knowledge of the nature of these bodies is confined 
to what is here stated, the fuller expldnation of their significance 
must be reserved for future investigation. 

n places similai. to those in which this species 
in company with it, Protococcus nivalis was me 

'6 Amidst the fino pave1 upon the ice, but to  n trifl 
there are small green celIs, sometimes united in little groups, some- 
times isolated, which appeared to belong to PTOtOCOCCt6S vulgaris. 

(( Scytonze9za gracile, on the other hand, is everywhere met with 
in great profusion, whcrevei' the gravel either lies in thinly 
scattered grains on the surfwy of the ice, or forms more or less 
thick layers. The threads Iie either alone, or united in small 
bunches, a8 they join together at tho lower part, and bend back-- 
wardB highel' up. They are neither stiff, S-shaped, or forming a 
curve of several undulations, and yellowish-brown in 
Their length is very various ; their breadth generally ab0 
mm." 

At our mid-day rest on the 21st WB had reac 
longitude east of !the place where our tent was 
eight of li400"feet above the level of the sea. 

Later in the day, at  our afternoon rest, the Gre6nlanders began 
to take off'their shoes and examine their little thin fee&& serious 
indication, as we so011 perceived. Isak presently informed us, in 
broken Danish, that he and his companion now considered i t  time 
to return. All attempts to persuade them to accompany us 
D little farther failed ; and we hail, therefore, no other alternative 
than to let them return, and continuo our excursion without 
them. 

We took up our night (parte 
divided. The Greenlanders, cons 

find our first de 
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we did not succeed in doing, though we must have passed in its 
immediate vicinity. 

Dr. ’Berggren and I then proceeded farther inward. The 
Greenlandem turned back. 

At first we passed one of the before-mentioned extensive bowl- 
shaped excavations in the ice-plain, which is here furrowed by 
innumerable rivers, often obliging us to make long circuits ; and, 
when to avoid this, we enseavoured to make our way along 
the margin of the valleys, we came, instead, upon a tract where 
the ice-plain was cloven by long, deep, parallel clefts running tirue 

.E.-S.S.W., quite as dinicult to get over as the rivers, and 
more dangerous. Our progress was accordingly but slow. 

At twelve o’clock on the 22nd we halted, in glorious, warm, sunny 
lve&thor, to make a geographical determination. We were now 
at height of 2,000 feet, in latitude 68’ 22‘, and iu alongitucle of 
67’ of arc east of the position of our tent at  the fjord. 

During the whole of our excursion on the ice me hac1 seen no 
animals except a couple of Ravens, which on the morning of the 
the 22n4 at the moment of our separation, flew over our heads. At 
first, however, t,herc appeared in many places ou the ice traces 
of Ptarmigans, which seemed to indicate that those birds visit 

from us, a well-defined pillar of mist, which, 
it, appeared to rise from a bottomless abyss, 
glacier-rivm. fell. The vast roaring water 
itself a vertical hole, probably down 40 the rock certainly more 

(the 23rd) we rested In latitude.680 22’ and 
ast  from the pOSlt10~. of OW starting point 

e hnd taken with 11s were, however, now 80 
far exhausted, that we were obliged to think of returning. wo 
determined, nevertheless, first t o  endeavour to reach an ice-hill 
visible on the plain t o  the east, from which wc hoped to obtain all 

ensivo view ; and, in order to arrive there as quickly as possible, 
left the scanty relndns of our provisions and our sleeping sack 

at the spot where we had passed the night, taking careful notico 
Qf the ice-rocks around ; -%nd thus wo proceeded by forced mar&, 
qithout c~1C~llllbl~~llC~S. 

The icc-hili \\’a8 COiiSidcriibly furthCP off’ thnii w o  had supposed 

d feet beneath, on which the glacier rested. 
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The walk to i t  was richly rewarded by an uncommonly oxfen- 
sive view, mliich showed us  that the inland ice continued to 
rise towards the interior, so thut the horizon towards east, 
north, and south was terminated by an ice-border almost as sniooth 
as that of the ocean. A journcy further (even if one were in a 
condition to employ weeks for the purpose-which want of tinle 
and provisions rcnclered impossiblc to us) could therefore evi- 
dently furnish no other information concerning the uature of the 
ice than that which we had already obttiiiied ; and even if want 
of provisions hail not obliged us to return, we should hardly have 
considered it worth while to add a few days' marches to  our 
journey. our turning-point WRS a t  ,a lieight of 2,200 feet above 
the level of thc sea, and about 83' of longitude, or 30 milos west 
of  the extremity of the northern arm of Auleitsivikfjorii. 

On dopartifig from the spot where we had left our provisions 
and sleeping sack, me had, as we supposed, taken careful notico 
of its situation ; ncvcrtheless, we werc nearly obliged to abandon 
our eearch as vain-an example which shows how extremely 
difficult it is, without lofty signals, to find objects again on a 
slightly undulating surface everywhere similar, like thnt fornierl 

'by the inland ice. When, after anxiously searching in every dircc- 
tion, we at length found our resting place, we atc our dinner with 
an excellent appetite, macle some further reductions in our load, 
and then set off with all haste bnok to the boat, which we reached 
late in the evcning of the 28th. , 

At a short distance from our turning-point, we came to n 
copious, deep, and broad river, flowing rapidly between i t s  bluc 
banks of ice, which were here not discoloured by any gravel, and 
which could not be crossed without a bridge. ' As it cut off our 
return,' we were at first somewhat disconcerted; but we Boon 
concluded that-as in our journey out we had not passed auy 
stream of such large dimensionn-it must at no great distance 
disappear under the ice. W e  therefore proceeded along its bank 
in the direction of tho current, and before long a distant roar 
ilrdicated that our conjecture was right. The whole immenso 
mays of water liere rushed down a perpendicular cleft into the 
depths below. We observed another smallel., but nevertheless 
very remarkable, waterfall the next day, while examining, after 
our mid-day rest, the neighbourhood around us will1 the telescope. 
We saw in fact a pillar of steam rising from the ice at some dis- 
tance from our resting-place, and, ns the spot was not far out of 
our way, we steered our course by it, in the hope of nieeting- 
judging from the height of the misty pillar-a waterfall still 
greater than that just described. We were mistaken: only a smaller, 
though nevertheless tolerably copious, river rushed down from tho 
azure-blue c l i s  to a depth froin whicli no splashes rebounded to 
the mouth of the fall ; but there arose instead, from another smaller 
hole in the ice, in the immediate vicinity, an intermitte~~t je t  of 

mixed with air, which curried hith 
the surrounding ice-cliffs wit 
the midst of the desert of in 
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far as we could judge from the descriptions, very like the geysers 
which in Iceland are produced by volcanic heat. 

I n  order, if possible, to avoid the district of ice-rocks, which 
on our journey out had required so much patience and exertion, 
we had in returning chosen a more northerly route, intending to 
endeavour to descend from the ice-ridge higher up on the slip of 
ice-free land, which lies between the inland ice and Disko Bay. 
The ice was here, with the exception of a few ice-hillocks of a few 
few feet high, in most places as even as a floor, but often crossed 
by very large and dangerous clefts, and we were so fortunate as 
immediately to hit upon a place where the iuclination towards 
the land was SO inconsiderable that one might have drivel1 up it 
four-in-hand. 

The remainder of the way along the land was harder, partly on 
account of the very uneven nature of the ground, and partly 
on account of the numerous glacier-streams which we had to 
wade through, with the water far above our boots. A t  last, at  
a little distance from the tent, we came to a muddy glacier- 
stream, so large that, after several failures, we were obliged to 
nbandon the hope of finding a fordable place. We were, therefore, 
obliged to climb high up again upon the shining ice, so as to bo 
able to find our may down again further on, after passing the 
river ; but the descent on this occasion was far morc difIicult 
than before. 

Laborious as this journey along the land was, it was, neverthc- 
less, extremely interesting to me in a geological point of view. 
We passed in fact over that had but lately been aban- 

e inland ice, whole bore such a reeomblance 
ess gneiss-di n Sweden and Finland, that even 

the most sceptical persons would be obliged to admit that the 
same formative power had impressed its stamp on both localities. 
Everywhere rounded, but seldom scratched, hills of giieiss" with 
erratic blocks in the most unstable positions of equilibrium, occur, 
separated by valleys with Small mountain-lakes md scr&hcd 
rock-surfaces. On the other hand, no real moraines were dis- 
coverable. These, indeed, seem to be in general absent in scan- 
dinavia, and are, generally speaking, more characteristic of small 
glaciers than of real inland ice. 

The border of the ice is, as indicated in Figs. 1 and 2, p. 402, 
everywhere sprinkled with smaller boulders, p?rtly I'ounded, partly 
angular ; but the number of theso is 80 inconsiderable, that, when 
tho ice retires, they give rise Only to a slope covered with 
boulders ; not to a moraine, similar, for oxample, to that which 
little Assakak glacier in Omenakfjord drives before it. The little 
eadh-bank, which at most places collects at  the foot of tho glacier, 

* For the preservation of a scratched roc~-surfarc it is necessary that it 
should be protected by a layer Of water, Clay, Or sand, from the destructive 
effects of frost, and more cspccially from those of Lichens. The finest sc?atchcs 
disappear in a few years from a mountain dab, the position of which ia 
filvourable to the growth of Lichens, but are, on the contrary, preserveti whcrc 
Lichen-vegetation cannot develop itself-as,.for example, wheu the rock is, 
for time in the spring, covered with water. 

36122. c c  
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is frequently washed away again by the glacier-streams and r:&. 
We often find at thc foot of the glacier, as in Fig. 2, pollcls or 
lakes in  which a frcshwater glacial day, containing angnlnr 
bloclrs of stone, scattered around by small icebergs, is ilepOSite(1. 

PROF. NORDENSKIOLD, EXPEDITION TO GREENLAND. 

figs. 1, 2, and 3. Inland Ice abutting on Lana. 
A. Inland Ice ; B. Solid Rock ; C. Sinal1 collection of earth at the foot of 

the Glacier ; D. Laltc ; E. Sepmate blocks of ICC. 

I 
\ 

I1 is :I coinrimti erroi* :tinong geologists to consitl(q. t11(1 Swiss 
gl:icicrs as represcnting on :L sniall scale tlie inlnnil ioc ol' Green- 
hnd,  or thc inl:~nd ice which oncc covercd Scandinavi:L." Tllc 
rrnl glacier bears hhe same relation to inktncl icr wliicli a rnpid 
river or brook does to a n  extensive and c:iIm hltc. TVIiiIc tho 
glacier i s  in pwpetnd motion, the inland ice, liltc the ivvntw of n 

* Switeerlanrl was piolmhly never qnitc covered with renl inlaiirl icc : j t r  
glacierq hare, however, been c o n ~ i d e r n h l ~  more extencivo thnn they now are. 

I 

1 
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Fig. 4 .  Inland ICC (A) cstcndiiig into thc Sea (I)) and tci*lllinsting in I I  stccp 
cclgc, 100 to 200 feet high. 

glaciers arc produced, from which indeed large ice-mnsscs fd l  
down, hut do not give rise to any r e d  icebcrg. &lt if the n ~ o ~ t l r  
or  thc fjord bc anrrom, the dcptll of tlic oiitlying SCII g-rc:~t, and tllcl 
inclinntion of' the shore consiclernblc, the result will be one of tliosc 
mngnificciit icc-fjords which Rink SO ntlniira1,ly describes, a11c1 
~Y]IJC!I wc, 1afcr in flic course of our journey, h:~d nn opport111lif;y 
of visiting. 
clearly. . The following d iqp in  will illustrntc tllis 
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True icebergs are formed only in those glaciers which terminak 
in the manner indicated in Fig. 5 ; t.hough pieces of ice of 
considerable dimensions may fall from a steep precipice (Fig. 4). 
These various kinds of glaciers occur not only in Greenland, but 
also in other ice-covered polar lands, e.g. in Spitzbergen, though 
on so much smaller a scale than in Greenland, that one never 
meets in the surrounding waters with icebergs at  all comparable 
in magnitude with those of Davis Strait. 

In  Rpitzbergen, and probably also in some parts of Greenland, 
the ice passes into the sea in the following manner. 

Pig. 6. Inland Icc abutting on a mud-bank. 

As I have already remarlred in the account of the geological 
relations of Spitzbergen," this last-mentioned kind of termination 
of inland ice towards the sea is met with only either in those 
places whore the limits of the inland ice rapidly recede, or where 
the ice breaks for itself a new channel or way to the sea. This 
is, for example, the case with Axels Glacier in Bell Sound, which, 
when I first visited tlie spot in 1858, had an edge like that 
indicated in Fig. 6, but which a conplc of years latter fillcd the 
whole of the hai*bour lying before it, and is now terminatcd in the 
mauner shown in Fig. 5. 

The great denuding effect of tho glaciers has been, ns is known, 
proved by numerous and accurate investigntions. Grpnland also 
offers examples of this in the long and decp fjords that indent its 
coasts, and which, if they m i  parallel to ante-glacial depressions 
of the earth's crust, yet, as the smoothed, scratched, and grooved 
rocks, and the erratic blocks strewn high up upon the slopes show, 
have boon widened, formed, and cleansed from earth, gravel-beds, 
and looser sedimentary mountain-detritus by the operation of the 
glaciers. The mere effect of the immovable inland ice cannot bo 
anything like so great. Nevertheless, here also the earth and tile 
layers of gravel are completely washed away by thc rapid glacier- 
streams running under the ice. The subjacent orib6nal rock is 
thus exposed, and pcrhalis to somc extcnt worn away, especially 
in places where the ice passes over layers of limestone, sandstone, 
or slate. I ts  original depressions, filled during the older geological 
periods, therefore re-appear, and often form-when the ice-covering 
has again retired- the basins of those beautiful lakes which 
characterize all glacial lands. To assume that the whole lake-basin 

* (1 )  
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has been scooped out during the Glacial Period is, however, @vi- 
dontlg a mistake ; and equally erroneous is the form in which i t  is 
customary to clothe the theory of the origin of Alpine lakes. But 
when we take intp consideration how rapidly (even within historical 
periods) a lake is filled and converted, first into a morass, and 
then to a ?eve1 and dry plain, we easily see the reasonableness of 
the following proposition : 

We meet with lakes only in those places where, from some 
cause or other, during the latest geological periods, depressions 
or excavations have taken place in the crust of the earth; and 
since, among more. generally ppei'ating causes than this, we know 
only of the volcanic and g h a l  powers, it is natural to conclude 
that modern (not filled up) lake-basins only occur where tho 
strata, in consequence of volcanic activity, have fallen in, or where 
the ice has ground to powder, and the glacier-streams have swept 
away, the looser qarth and rocks situated nearest to the surface of 
the earth. 

On observing Tesiursarsoak from the heights nearest to the 
spot where we had first descended from the glacier, we had per- 
ceived that its appearance had changed in a remarkable manner ; 
its &face was bright as a looking-glass, and so thickly covered 
with ice that ow first impression was that we hac1 an arm of the 
inlw A ice before us. On arriving at the tent we diacovered tho 
(3rdse of this. During our absence the inland ice had launched or 
deposited ice in such quantities that the whole bay was dmost 
choked with it, and the Greenlanders were very uneasy, for fear 
partly of our being inclosed, md partly of the violent W ~ V Q S  
caused by the deposition. They were therefore very glad when, 
immediately on our arrival at the boat, we declared our readinass 
to start on tho following day. 

In  order to be in time to meet the Inspector-\vho just at tllis 
time was expectcd to visit the colonies around Disk0 Bay im a 
commodious yacht, whence he was to sail through the Waigp.t up 
to Upernivik, and who h d  offered us place on board as far as 
oilr routes were the game-we had agreed w t h  several kayak men 
from Ikamiut and the surrounding districts, that on an appointed 
day t,hey were to meet US at the Tessiursarsoak. Our intention 

to have the whale-boat dragged over the low neck of land 
which at Sarpiursak separates the innermost part of the north 
arm of Auleitsivikfjord from Dish Bay, awl thus entirely to 
avoid the long circuit round Kangeitsialc. At tho appointed 
time we saw a whole flotilla of thcse small, elegant, and light 
kayaks approaching our tent. We immediately started, and, as 
Soon as the necessary dram of welcome had been distributed to the 
canoe-men, rowed over to the other side, where Dr. Oberg, wit11 
the cl-ew of the zoological boat and a number of other inen, 
awaited us, We were now 8 large body of men, but Greeh- 
landers are neither strong nor inclined to unusual exertions, rind 
we were obliged to let O U ~  people row the whale-boat all the may 
round, while with our effects we passed directly over to Sarpiursalr, 
where two other whale-boats lay at our disposal. 

According to Dr. Rink, the interior of the fjord we had just 
left had never before been visited by Europeans, and even nntives 
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only visit it  i n  summer to hunt and fish, usually in an “ umiak,” 
which is carried over the neck of land, I t  is seldom that they 
row from the mouth to the end of the fjord. They are afraid of 
the violent currents which the tide produces in the long narrow 
estuary, and which, as the Greenlanders several times, with 
horror in their countenances, informed us, when we wished to 
take advantage of the favourable but violent current to get on 
faster, had once swallowed up two “ umiaks,” with all the men, 
women, and children on board. There must now, however, be 
but very little to be got by hunting there; at, least, during the 
whole of our journey we saw no bindeer. But there are persons 
still living who remember the time when thousands of Reindeer 
were killed in these parts for the sake of the skins only. This 
abundance of game enticed a few families to settle thew also during 
winter, and one meets in several places traces of old houses. The 
shores of the fjord are occupied by gneiss hills separated from 
each other by valleys, in which Grass and Lichen grow plentifully, 
tlius affording copious pasture for such Reindeer as may occa- 
sionally Etray thither. This is an event which has now become 
rare ; but many maintain that the good times may return, for, 
according to their account, the Reindeer make periodical migrations, 
sometimes appearing at a particular place i n  vast numbers, and 
then suddenly disappearing, and there are many persons who 
connect this account with that of ‘an inland tract free from ice, or 
even with the story of wild inhabitants with European features in 
the interior of the country. To us the visit to this fjord was 
OF interest, partly because we hoped thns to become acquainted 
with the true, unmixed Greenlander scarcely in contact with 
civilization, and partly for botanical reasons. We hoped in fact 
here, far from the moist fogs of the ocean, to find a far richer 
vegetation than on the outer coast. A very small tree wiw said 
to have been transplanted hence to the clergyman’s garden at 
Egedesminde. This anticipation of thc botanist ww, however, not 
confirmed, at least not to the amount expected. The flora was 
indeed richer and the Willow-bush larger than at  Egedesminde, 
but not so rich nor so large as in the more northerly but 
fertile basalt-region of Disko, which is traversed by subterrrtnean 
streams of warm water. The Insect fauna, on the other hand, 
appears to be somewhat richer here than on the coast ; at least we 
collected the best harvest of Insects that we had during the whole 
summer on the 17th of July, on a little island in Tcssiwmrsoak, 
and the time we spent at  the foot of the inland ice was, although 
in other respects extremely pleasant, embittered to a degree-of 
which those who h a w  not experienced it cannot form an idea-by 
countless swarms of Gnats. The Greenland Gnat is like ours, but 
its Lite is far more venomous, though at  first not partioularly 
painful. One is therefore usually too incautious at  first, and 
exposes oneself to twenty or thirty gnat-bites in the face at once. 
A few hours later one’s face becomes unrecognizable with the 
hmps and swellings caused by the bites, and this is followed by 
Pain and fever, cspecially at  night, which hinder sleep, me 
almost enough to drive one mad. 

The inland ice, i n  former timep, evidently covered the whole of 
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A&&&&fjord, together with the surrounding valleys, moun- 
taim, ,and hills. The ice has accordingly, during the last 
thousand or hundred thousand years, considerably retired. Now, 
oll the contrary, its limit in these purts is advancing, and that by 
no means slowly. Of late years the rowing of an.  “umiak ” in 
Tessiursarsoak has been rendeyed di5cult by ice-blocks fallen 
from the glaciers, which is said not to have been the case for- 
merly; and one of our rowers, Henry Sisparniak, even affirms 
that he rowed without obstiuction seven yews ago round an 
island, which now forms R peninsula jutting out from the margin 
of the inland ice. Many similar examples in North Greenland 
are adduced: thus, for example, the glacier that issues into 
Blascdal, near Godhavn, has, since. the time when Dr. Rink 
mapped that place, according to the statement of Inspector $mitli, 
advanced much farther into the valley,-in the fjorde 
Omenak the ice has advanced condiderably within the memory of 
man,-& path formerly often frequented between Sarfarfilr and 
Sakkak * is now closed by inland ice, etc., etc. I shall have occa- 
sion hereafter to mention a similar cnse in the ice-fjord at Jakobs- 
havn. In a word, there can be no doubt that in many parts of 
North Greenland the inland ice is certainly gaining ground ; but 
I nevertheless think that the conclusion drawn by many persons, 
that the whole coast of North Greenland will, at no very distant 
period, be again covered with ice, is somewhat too hastily made. 
These persons, in observing the phenomena relative to this 
subject, .not on1 qeem to have forgotten to register the examples 

‘onally adlmed by the Greenlanders of‘ a retiring of’ the ice 
ess striEing and therefore Iess observed phenomenon, but 

they have also attributed far too great weight to an experience 
extending only over a few years, which may perhaps have been 
pecdirtrly unfrtvourable. On the contrary, the extensive, rounded, 
polished, and grooved border of land, which almost everywhere 
separates the inland ice from the extreme coast, shows plainly 
that the inland ice has in many Places during the last geological 
period retired several miles. That this border-land has been 
uncovered later even than that at Spitzbergen is proved by this 
fact amoug others, viz., that not one of the numberless small 
sea-basins h North Greenland, in spite of thy suitableness of the 
locality for moss-vegetation, bas yet becpme filled with turf, even 
to the depth of a few feet; and this indicates that the slip of ice- 
free land is but a child of yesterday. It is true that (( turf” is 
the Greenlander’s’ principal winter fuel, but what he means by 
that name is, in almost all instances, merely an earth consisting 
of rotten moss, grass-roots, guano, and refuse, which to the 

* At Sakkak (“ Sunside,” GieseckQ) tho great valley which runs into the 
h e a ~  of the Noursoak Peninsula is drained by a small stream that appears to 
divide tho gneiss of the mainland from the trap-formation of Noursoak. The 
glaciers on both Disco and Noursoak appear, from this plnce, to be steadily 
advancing, ‘( fio much so that their progress can be noted year by year,” as 
noted long ago also by GieseckB. The glaciers to the south, however, ape, in 
Mr. Whymper’s opinion, decidedly shrinking. (Mi’. E. W~IYAWER, Brit. &SOC. 
IEep. for 1869, pp, 2 nlld S.)-EDITOR. 
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depth of a few inches is soon formed on the skerries and islands 
in the sea, and serves the sea-fowls as places of incubation. The 
greatest part of the Greenlander’s turf-beds are situated on gulls- 
hillocks (‘‘ maagetuer ”), and have, therefore, geologically speak- 
ing, nothing in common with what we mean by turf-deposits. It 
was accordingly impossible for me to collect, as I had desired,.by 
an examination of the older turf-beds, materials for determining 
the latest Post-tertiary changes of climate that have taken place 
in Greenland. But instead, we find here many other deposits, 
which serve at least to give an indication of the changes that the 
animal world has undergone during the Glacial Period. 

PART 111. (Geol. Mag., vol, ix., p. 409, ac.) 
Before proceeding to give an account of these changes in the 

Fauna of Greenland, I wish to draw attention to the possibility 
which exists in these parts of obtaining a comparison between the 
units of geological and historical chronology, that is, if, by collect- 
ing observations and reports from many different localities, it be 
possible to determine certain limits for the velocity with which 
the border of the inland ice moves. One may arrive at the lower 
limit by the following considerations. The breadth of the slip 
of border-land at  Auleitsivikfjord is about 60 miles, or 350,000 ft- 
The annual retreat can, of course, never exceed the thickness* of 
the covering that yearly melts, divided by the sine of the inclination 
of the icy surface, which in the places passed by us was nowhere 
less than 30’. It is hardly probable that during a summer in 
Greenland an ice-layer of more than 10 ft. can melt away, so that 
c1 yearly retreat exceeding = 20 ft. is not to be thought of. 
This would give for the time that has been required for the un- 
covering of the outer strip of land at Auleitsivikfjord IL period of 
at least 1’7,000 to 18,000 years. But this number is evidently too 
low, for neither the yearly falls of anow nor the advance of the 
ice-mass has been taken into account, as they of course ought to 
be; and yet we have here to do mith a geological period which 
undoubtedly forms but a small fraction of the interval that has 
elapsed siuce the first appearance of Man. 

The point at Sarpiursak forms a very level and extensive plain, 
elevated about 60 to 150 feat above the sea, covered with a vege- 
tation of 66 Lyng,” Moss, and Sedge, too scanty to conceal the clay 
which forms the bottom of the plain. Similar formations in many 
other places along the shores of Disko Bay and Auleitsivikfjord 

* Estimated at right angles to 
the surface of the ice. The annexed 
cut shows this more clearly. If  G 
is the surface of the ice in c.g. 1870, 
and G’the same surface in 1871, 
then AW is the thickness of the 
layer that has melted ; and the 
distance the ice has receded is = 
AG’: sin V. The angle V is, of 
course, determined by the relation o- 
between the velocity of melting and the velooity with which the ice flows out 
of the higher parte of the glacier. 

10 
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have given rise to vast clapbeds, which attracted attention long 
&go in these parts 80 ill-supplied with clay. Our Gi*eeulanders 
even mentioned that they contained petrified shells and “Ang- 
maksiiter ” (the Capelin *). These fossils are also mentioned by 
~ r .  Rink i n  his work on Nort’h Greenlmd ; and he adds, that a 
Collection which he had sent home had been examined by Dr. 0. 
A. L. Morch, who found the shells partly to belong to species 
still existing on the coasts of North Greenland, partly to more 
southern forms. As the collection of materials for forming a 
judgment relative to the changes in the climate of the polar 
regions was one of tho principal objects of the purely scientific 
part of our expedition, i t  was natural that we should pay especial 
attention to these circumstances. 

Older glacialt fossils occur in N. Greenland in two different 
formations, namely, either imbedded in clay (south of the waigat), 
or eke at Pattorfik in a somewhat hardened basaltic said, be- 
coming a basalt-tuff. The material of the clay-beds has evidently 
been deposited by the glacier-rivers whose muddy water every- 
where bursts out from under the inland ice ; but in general the 
deposits are nlarine, which proves that these regions, in the course 
of the present glacial period, have been elevated at least 100 feet. 

The Danes, on the other hand, Wlio have long resided in Green- 
land, declare most decidedly that a depression is now taking placc 
in most parts of the country. Herr Einar Hansen, who has for 
19 years lived in the colony of Omenak, says that even in that 
short period he has clearly seen this ; and it is still more evident 
when we refer to the statements left by Herr Hnnsen’s predecessor 
relative to its height 60 years ago. The situation of the blubber- 
house at Fredrickshaab, as well as many other facts in South 
Greenland, Bhows the same. At Godhavn, in Disko, on the con- 
trary, a rise is mid to be taking place. It would be an im- 
portant service if these circumstances, to which attention‘ has 
been called by Pingel, Brown, and others, were fully investigated, 
with an nccura~c COkction.of datarelating to the subject; and 
proper bench-marks fixed In appropriate spots among the skerries 
along the coast of Greedand. 

As at the present time the glacial clay, covered with muddy 
water, is poorly supplied with animal life, SO the similar clays 
deposited in ancient times present but a scanty variety of fossils. 
I n  the clay-beds at Auleitsivikfpd, for exaniple, we could 
only find a few shells of Saxicava arc+, and in the thick thy- 
beds of Sarpiursak we at  first sought in Vain for any remiiins of 
animal life ; these, however, were very numerous on the shore. 
Bivalves still united, inclosing, and often inclosed in, a hardened 

* 1‘ Angmaksst,” Gieseckb, &c. ; “ Angmaksak,” Reinhardt, &C. t Of course one finds in many places, at about the level of the sea, modern 
deposits, with sub-fossil shells identical with forms now living. Froh these 
formations those of which we are now speaking differ by the great age of the 
latter, and by the very different type of shell-remains found therein. This is 
especially the case with the shell-deposits at Pattoffik, which appear to me to 
belong to the earliest part of the glacial period of Greenland. A very con- 
siderable, but lately formed, bank of shell-earth, with bones of ]vhRles 
Walruses, alternating with beds of Sea-weed, occurs at Saitok, at the mouth of 
Disko-fford. Unfortunately NC had Only time to examine it cursorily. 
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mixture of sand and clay, and fiat or ring-shaped claystones, con- 
taining remains of Fish, Ophiurae, Crustacea, etc., were found 
there in great numbers, for the .sea is constantly washing away 
a clay bank, 60 feet high, and fossils and claystones are left on the 
shore. The fossils in the clay itself are but few; but the Clay- 
stones form a separate layer, in which they lie close together. 
Similar fossils, together with a few Gasteropods were collected by 
Dr. Oberg at the foot of a clay-bank, South Leerbugt, near 
Claushavn. 

The fossils at Pattorfik were large and with thicker shells. 
They are found at a height of from 10 to 100 feet above the sea- 
level, imbedded in greyish-green basaltic sand, in part hardened 
into a kind of basalt-tuff. This is especially the case in the neigh- 
Itourhood of Shells, and accordingly they were most easily dis- 
covered by breaking up the hard round nodules that are imbedded 
in the rest of the mass. These nodules are often so hard and 
tough, that they cannot be broken with an ordinary hammer. 
Besides these this '' basalt-tuff" contains large rolled blocks of 
Btone, indicating that at the time of the formation of these layers 
a glacial period prevailed in the region. 
. The fossils" brought home by us from these parts have been 

examined by Professor S. Lovhn, who gives the following list of 
them. 
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SUBPOSSIL SPECIES of ANI 
the E: 

Mya tmncate, L. - 
MIJU arcnuria, L. - 
f Cyrtoduria siliqua, Spgl. 
Suxzcaua ai ctica, L. - 
t S. Noruegica, Spgl. - 
Lyonsin arenosa, Mill. 
Tellina sabulosa, Spgl. , 
7'. teneru, Leach - 
Astarte  corrugata, Br. - 
A .  elliptica, Br. 
A,  striata, Leach - 
Cardiuni Isslandicuni, Chem. 
C. Grenlandicuna, Chcm. 
Le& p m u l a ,  M. - 
Yoldiu truncata, Br. - 
Y. hypwborcu, Itovhn. - 
Mytilus eclulis, L. - 
Pecten Islandicus, L. - 
Tritoniuni undulutuni, M6U. 
T. Gmnlundicunr, Chem. 
T. hyrlrophanuni, Hancock 
Natica clausa, Sow. - 
Alolhea Sabinei, &oyer 

L L ~  collected in GREENLAND during 
edition of 1870. 
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All are species still living in tho Arctic Seas. Those marked with f are called 

z in his work speaks of fossil shells at Godthaab which are nowhere 

" fossil" by Dr. Rink ; perhnps not found living in the Greenland wabrs. 

parts. 
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After passing Bome time at Sarpiursak in collbcting fossils, 
we removed to Christianshaab, and thence onward to Leerbugten, 
south of Claushavn. By means of certain arrangements made by 
the Inspector, we were enabled to make a particularlJ1 interesting 
tour inland, to the extremity of one of the laygest ice-fjords in 
Greenlaud-the ice-fjord of Jakobshavu. 

This fjord is found inserted on very early maps of Greenland, 
though generally as a sound unitiug the North Atlantic with 
Baffin's Bay. It is now known that the supposed sound is only ti 
deep fjord, filled throughout its whole length with huge icebergs, 
which completely close the fjord, not only to ships, but also to 
whale-boats and umiaks, nay, even to kajaks (canoes). The shores 
of the fjord are therefore uninhabited, and seldom visited. A 
tiadition'exists among tho Greenlanders, that the fjord was in 
former times less obstructed by ice, and was consequently a good 
hunting and fishing place; and this is confirmed by the older 
maps of the fjord, but especially by the numerous remains of old 
dwellings, which are still met with aloug the shores, not only of 
the priucipal fjord, but of its southern arm, Tessiursak, now 
completely barricaded by icebergs and inaccessible from the sea 
(not to be confounded with the fjord Tessiursarsoak which we had 
just left). Tessiursak itself is still tolerably free from ice, and is 
easily reached by dragging mi umiak over the point which separates 
the western shore of Tessiursak from the ocean. For such a 
purpose, however, a traveller must take his umiak with him, partly 
because he cannot obtain any boat at  the now deserted Tessiursak, 
partly because &bout half-way over the point he meets with a lake, 
to go round which would be a considerable circuit. 

On our arrival at  Leerbugten, we found, in consequence of the 
Inspector's excellent arrangements, a Greenland family there to 
meet us, and the women's boat, or " umiak," lay drawn up upon 
the shore. The journey Over the pain) was immediately corn- 
menced. Six men took the roomy upon their shoulders, 
others took our instruments, and provlslons for us and O U ~  people 
for two days. The way wus first Over a high ridge, which 
separates the sea from the lake, on the shore of which the Green- 
landers had pitched their summer tent. Here we rested awhile, 
and tried the temperature of the water (12' Centigr.), by a bathe 
in the lake, to the great astonishment of the Greenlanders. We 
then rowed over the lake in the pmlak, took It up and carried it 
on our shoulders over another polqt, steeper but shorter than the 
foriner, and clothed just at  this time 111 all the colours that the 
Flora of the extreme north can offer. On the other side of this 
point was water again, not however fresh, but salt : it was the 
above-mentioned southern arm of the Jakobshavn ice-fjord. The 
umiak was again launched, and, after a row of a few hours, inter- 
rupted by hunting after young Seagulls, we reached the spot where 
TessiWsak falls into the main ice-fjord very near its inner 
extremity. Here the water that was free, or nearly free, from ice 
terminated, and we had to make 0 ~ 1 '  way along the southorn shore 
of t,lle ico-fjord for R distalice, not indeed long, but dallgcrous, on 



account of the masses of ice driven hither and thither by the 
violent currents near the shore. 

Further out the fjord was completely covered with lofty sharp- 
pointed icebergs, some of which stood so firmly on the ground 
that the stream could only move them at flood-tide. Others, which 
did not draw so much water, were carried hither and thither by 
the currents, and i t  is difficult to describe in words the deep 
booming and scraping which took place when these were driven 
against each other or against the still mightier masses aground. A 
loud report sometimes gave notice of the splitting of an iceberg, 
w%ich was usually followed by a violent uudulation reaching to 
the shore. It is not surprising that the Greeulanders do not like 
to make long voyages in such waters. Neither did we long 
continue our row. Just  on the other side of a headland formed 
by a high steep gull-hill, bordering the mouth of Tessiursak, were 
the remains of an old house, which formed the terminus of our 
journey. Here we rested for the night, and returned next day 
by the same route by which we had come. We employed our 
time partly in an examination froin the tops of the neighbouring 
hills of the vast iceberg-factory that lay at  our feet, and partly 
in a careful investigation of the remains of the dwellings left 
desolate for a century, perhaps many centuries, where we now 
rested. 

I have already given a profile of this glacier (Fig. S), from 
which it may be seen that it is impossible to draw any definite 
line of boundary between the inland ice and the sea. The glacier 
is, in fact, as its profile indicates, for a considerable distance, 
probably several miles, from its end broken up into icebergs, 
the original situation of which has, by the continual advance of 
the ice, been entirely disturbed, so that they are thrown in con- 
fusion one over the other. Even at the mouth of the fjord these 
icebergs are as closely packed as when they formed a part of the 
glacier, and most of them perhaps always aground. I t  is at a 
considerable distance further on that they are separated from each 
other, so far at  least as to allow the surface of the water to be 
seen between them. 

Even if there had been time to tnke topographical measure- 
ments, it would not have been possible for me to state how Inany 
hundred yards the house we now visited is from where the fjord 
and inland ice meet, I t  is certain that at present the distance is 
not very great, and the appearance of the environs must have beell 
very different when Kaja-such is said to h a w  been the name of 
the locality-was an inhabited place. That it was so for a long 
period is shown by the magnitude of the kitchenmiddens, and by 
the numerous remains of houses and graves. Either the level of 
the water in the fjord has risen or the land has sunk considerably 
since that time. I t  is not probable that tho situation of a house 
would be chosen so close to the shore that not even a c ~ n o c  eould 
find room in front of the dwelling. 

As a Greenlander now seldom resides at any distance from the 
Danish-trading atations, one finds in numberless places along the 
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coast old deserted dwelling-places. They are l-ecognizable at  a 
distance by the lively verdure, arising from the rich vegetation, 
wlfich the remnants of fishing and hunting prey scattered round 
the cottages or tents has produced. On taking a few spadefuls 
of earth, or on examining the walls of the new houses,-generally 
built with turf taken from these spots,-one everywhere finds tho 
earth and grass-roots mixed with the bones of the animals which 
the Greenlanders hunt. The animals killed by the men are in 
fact cleansed by the women beside or in the cottage itself, and 
the refuse after the cleansing or the meal is thrown away-seldom 
far from the cottage-door. Even now, in the course of years, a 
heap is frequently collected as truly ciraular as if it had been 
drawn with a palp of compasses round the door as a cenlre, On 
examining its contents, it is found to consist of o, black, fat earth, 
formed of decayed refuse-frequently bits of bone gnawed asunder 
and broken, shells, especially those of Mytilus, lost or broken 
household goods, etc. This bone-mixed earth most likely con- 
tains, like guano, not only considerable quantities of phosphoric 
acid, but a l ~ o  ammoniac salts, and it may happen that the trade 
of Greenland may find in this a valuable article of export. 

As the kitchenmidaen dates from the Stone Age in Greenland,- 
which undoubtedly extended beyond the epoch nt which the 
whalers first began to visit these coasts,-we find in if arrow- 
heads, skin-scrapers, and other instruments of various kinds in 
stone, and especially a quantity of stone-flakes knocked off in 
forming the instruments, easily recognizable, not only by their 
form, but by their coneisting of stones-chalcedony, agate, and 
especially green jasper (called by the Greenlandera angmak ”)- 
not met with in the gneiss €ormation, but only at  certain spots in 
the basalt region of Disko or tho peniosulo, of Noursoalr. One 
sometimes finds smaller instruments of clear quartz, also half- 
wrought crystals of the same mineral. ErerytIiing sllows tllnt 
tho niatcrial was c~rofully chosen among such minerals 8s united 
tile necessary hardness ~ i t h  absence of cEeavage and a j u t  toll- 
c]&&l fracture. Among minerals in general, the different 
varieties of quartz; (rock-crystal, agate, chalcedony, flint, and 
jasper) are the only ones which fully satisfy these conditions ; 
and i t  is therefore almost exclusively these minerds that the 
various Isace8 of men have chosen for making their chipped (not 
ground) stone instruments. 

Tho two largest of the old house-site?, among which we wero 
now resting, lay so near the sea that their. bases mcre washed by 
t11e water. A Emall stream had found Its ?vay through on0 of 
them, and had thus not only exposed a section of the kitchen- 
midden, but also subjected a part Of It to a washing process, in 
consequence of which bits of bone nnd other heavier oOjects lay 
clean-washed at the bottom of the channel and in tho hollows of 
tile gneiss slabs of the shore. These were carefully examined, 
and a number of Stone instruments and stone chips were collected, 
There were no traces Of iron ; but We found a small oval perforated 
piece- of copper, which had evidently once served as an opna- 
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ment. At the largest site a tolerably thick circular stone wdl, 
8 or 10 feet high, and 26 in section, was still distinguishable, 
divided into two unequal portions by a party-wall. The entrance 
seems to have led into the larger of these areas, judging from 
the extensive kitchenmidden just outside it, In one of the 
other heaps of bones a flat stone was found, so large as to require 
the united efforts of several Greenlanders to  turn it. They 
declared that the workshop for the fabrication of stone instru- 
menta must have been situated on that spot, and expected 
accordingly to find a great quantity of chips in its vicinity, which, 
however, the result of their searches did not confirm. 

The kitchenmidden outside the large cot rested on a!ow slab 
of gneiss, separated from it by a thin layer of turf, in which were 
no trace of any pieces of bone, and which had therefore been 
formed before the place was inhabited. I n  other respects this 
turf, of which specimens were taken away, was perfectly like the 
earth which was mixed with bones and stone-chips. Here, there 
were no Mytilus shells, though these are everywhere else found 
around Greenland dwellings : an indication that formerly the in- 
habitants were not obliged to have recourse to this species of 
famine-food. 

To  discover the various. animal forms that had here been the 
prey of the hunt,er, Dr. Oberg collected a quantity of bones, in 
which work the I Greenlanders took 8 lively interest, u s u d y  
determining with great certainty the species to which the pieces 
of bone had belonged. 

The following species could be ascertained : 

CeTVU.9 tarandus. PJwca Grrnnlandica. 
Ursw maritimus. ,, hispida. 
Trichechus rosmarus. ,, vitulina. 
Cystophora cristata. DelpJiinapterus leucas. 
Phoca barbata. 

Even if we suppose that this spot was first inhabited shortly 
after the Esquimaux entered Greenland by Smith's Sound, its 
age will still be scarcely more than 500 years, a period generally 
too short to show marks of the slow but continuous changes to 
which the organic world is subjected. Neither do the kitchen- 
middens of Eaja contain any other forms of animals than those 
still living on the coast of Greenland. Nevertheless we obtain 
here an interesting confirmation of the changes that the ice-fjord 
has undergone. The Walrus, Phoca barbata, and Cystophora cris- 
tata no longer venture into this long ice-blockaded fjord; and 
even the Bow has now become so scarce in the colonies of North 
Greenland south of the Waigat that most of the Danes resident in 
those parts have never seen it. The remnants of bones in tho 
lcitchenmiddens on the other hand prove that these animals were 
abundant there formerly, and are consequently an evidence that 
the fjord at Jakobsbavn wlts less filled with ice than now, The 
unifoSm agreement of the older maps in placing here a strait, 
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extending completely across Greenland,* indicates that it ie only 
within the last few centuries that this fjord haa been conv&ed 
in& an &-fjord, and that accordingly the same phenomenon, 
though on a larger scale, has taken place here as in. the northern 
harbour of Bell Sound, Spitzbergen. Krantz mentions a similar 
case with reference to the ice-fjord north of Fredrickshaab in 
South Greenland. 

At all the old house-sites in Greenland one meets with graves, 
and such is the case here. The grave usually consists of a cairn, 
built of moderate-sized stones, in the middle of which an oblong 
excavation, about the length of a man, and covered with a large 
flat stone, forms the chamber. In these we usually find the 
skeletons of several persons, so that the grave has been a sort of 
family tomb. Peculiar small chambers close beoide the real grave- 
chamber form store-rooms for the deceased’s outfit for the next 
world. We find here arrow-heads, scraps of leather, bone, stone 
or iron knives, water-ladles, bits of stone pans, lamps, pieces of 
flint,, bows, models of canoes, oblong smoked pieces of pebble- 
stones, small wooden staves (according to the statement of the 
Greenlanders, dipped in oil, and to be used as torches), &c., &c. 
I n  a similar grave-chamber at Fortune Bay 1 found a number of 
glass beads, evidently of European origin, beads of bone, flint- 
points, and some rusty nails (these last probably the most costly 
among the vnluables, which the male or female potentate resting 
in the grave was to take w.$h him or her to the other world). A 
Greenlander gave to Dr. Oberg a pair of blinkers, or, morc in- 
telligibly speaking, snow-spectacles, made of wood found in a 
paye. The proprietor would seem to have suffered from weak 
eyes, and to have been afraid of the reflection of the light from the 
snow-fields in the abode of the blessed. 

It seems to be usually assumed, that whatever iron is met with 
among the Greenlanders is either of rncteoric origin, or has 
come from the original Northmen colonists, or from mer- 
chants and whalers of modern times. This assumption appears 
to me erroneous. First, as regards meteoric iron, it is certainly 
met with in Greenland, as in all other lands whtch have been but a 
short time inhabited by man ; in other countries it has been used 
up during the period when iron was more valuable than gold. Tho 
meteoric iron that has hitherto been found in Greenland is, however, 
generally too hot-short, cold-short, and brittle, $0 be otherwise than 
exceptionally used ; and even if 8 piece of better quality should be 

* Thc views we got of the land inwards froni a high mountain near 1Eajti 
s l l D w A  clcnrly, however, thnt thc often rcpeated story of a strait piissillg 

across Grcenliind has arisen from a m~sundcrstnnding of the Green.. 
landers’ aceouuts of the long nsrrow fjord. We received from the Green- 
landers at Auleitsivikfjord a fiimilar account of the southern arm of thnt 
fjord ; but on questioning them more closely, it appeared that they only meant 
that the distance to the extremity of the fjord was, according to their notions, 
immensely peat. Krantz (in the middle of the last century) fipealcs of the 
fjoril afi qmte full of ice. It was then long before GieseckB’s time, ,vllen, 
according to Brown, “thifi inlet was quite open for hoats ” (Quart, jonrn, 
~ ~ 0 1 .  SOC., xxvi. p. 684). 
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met with, I cannot see how the Greenlanders, with the tools they 
at present possess, could possibly forge an arrow-point out of 
a piece of iron weighing ~b couple of pounds. But, on the other 
hand, since the time when ships first began to cross the Atlantic, 
a wreck may now and then have been carried by the current on to 
the coast of Greenland, sometimes far up BafEn’s Bay. We were 
able to vcrify an example of this. During our stay in North 
Greenland, a fragment of a small schooner or brig drove on 
shore at Disko, between Diskofjord and Mellanfjord. As soon as 
notice of the matter was given, the Greenlanders in the neighbour- 
hood made an accurate inventory of everything on board that could 
be turned to any useful purpose. They found bread and sundry 
other provisions, also potatoes, but no paper or any indication of 
the name the ship had once borne, or the nation to which it had be- 
longed, further than that the brass bolts by which the timbers were 
fastened together bore the stamp (‘ Skultuna ; ” they were there- 
fore from ihe Swedish brass-foundry of that name, and it is perhaps 
probable that the vessel itself was either Swedish or Norwegian. 
It was a two-masted vessel of 100-150 tons burden, according 
to the estimate of the Danes, and, according to the Greenlanders, 
could take a cargo equal to about half that of a three-master. The 
timbers were of oak, the outer covering of pine, the sides were not 
strengthened to resist ice, the stern was round ‘‘ as a Diitchman’s.” 
The Greenlanders asserted that undoubtedly the ship was neither 
a whaler nor intended to sail amongst ice ; and there is not the 
slightest reason to doubt the accuracy of their judgment, which is 
most sagacious in such matters. We have then here an emmple 
of a wreck drifting hither from the southern seas. Simjlnr events 
must of course have often happened before, and what an abundance 
of iron the wrcclr of a ship supplies to a Grcenland colony with its 
limited wants, is evident from the quantity of iron lying, at  our 
visit, scattered around the houses in Godhavn, and obtained from 
whalers that had been stranded there in the procoding year. 
Hero again was evidence of the Greenlander’s improvident cha- 
racter. It never entered the mind of any one of them, out of all 
that quantity of iron-sufficient perhaps to supply tho wants of 
the Greenlanders for a century-to preserve more than what he 
for the moment required; and if the regular exportations &*om 
Europe were to cease, the colony would again in a few years have 
to go back to the bone-knife, the bow, and the stone implements. 

For bone-knives, such t~ are sometimes found in old graves, the 
edgc of which is formcd by an iron plato let into a groove in the 
bone, a piece of an iron hoop of a barrel, that may have washed 
mhorc, may easily enough have been used ; an old worn-out iron 
knife would have been less fit for the purpose. These iron-edged 
bone-knives arc therefore by no means always remnants from tAe 
time when the iron brought into the couiitry by the Northmen in 
the beginning of the present millennium had begun to be scarce ; 
but merely examples of the Greenlanders’ way of turning to us0 
for their simple wants, in the most appropriate manner, any objects 
that may come in their way. 
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&, persons have been buried, not only in ordinary graves, 
but in low caves formed at  the foot of neighbouriug steep cliffs of 
gneiss by huge blocks of rock fallen from the mountain one over 
another. Most graves in the vicinity of the colonies. have been 
long ago plundered by searchers after antiquities. This was not 
the case in this distant locality ; nevertheless, all that we found in 
the graves was a pair of water-ladles and arrow-heads. On the 
other hand, as has been already said, a rich harvest was gathered 
at  the sites of the old houses." Some skulls were also taken, the 
Greenlanders not appearing to object to this, and it being a matter 
of the greatest scientsc interest to obtain perfectly authentic 
skulls' of the original inhabitants of Greenland before any mixture 
of race. had taken place. 
031 the 31st July we returned to Leerbugten, where we were 

obliged to divide our .little expedition into two parties. It was of 
interest to the geolopts to visit as many places along the coast as 
possible, even if it  were only for a few hours, whereas the botanist 
and the zoologist for their researches, and especially for the pre- 
servation of their collections, were obliged to Temain at least some 
days at each place. Dr. Berggren and Dr. Oberg therefore now 
went together, to collect from the. bottom of Disko Bay, and from 
its mountainous shores, the fauna and flora of the place. Dr. 
Nordstrom and I, on the other hand, hastened t o  the Basalt region, 
to seek new materials for the climatological history of the extreme 
north, in the coal-, sand-, and, clay-beds to be met with there. The 
harvest we gathered was rich beyond our expectations. 

In  the first volume of his work on Greenland, Krmtz has in- 
troduced some notices of the mineralogy of &the country, whence 
we find that the coal-beds of Disko were then (1766) already 
known. A statement of the Greenlanders is moreover adduced, 
that in certain distant parts all sorts of fishes were to be found 
turned into stone. Some years later the surgeon Brasen, who it1 
1767 made a voyage to these parts for his health, collected a 
quantity of minerals, of which a catalogue is given in the third 
volume of Krantz's work. This catalogue contains 25 items, in- 
cluding. different varieties of quartz, granite, graphite, pot-stone 
(Rteatite), pumice (of which it is justly remarked, that it has 
been brought hither by the currents from Iceland), and so forth. 
In the beginning of the next century (1806-1813) e .  Gieseckb- 
who was first an actor, afterwards a mineralqglst wlth the title of' 
c c  Bergsraad," and lastly professor -in Dublin, and Knight, made 
extensive mineralogical excursions on the Coasts of Greenland. 
Gieseckk himself has published but little of his obaervations,t 
though carefully kept journals of his travels are preserved in 
manuscript at Copenhagen. Numerous and important new dis-- - 

* Stone implements of various kinds were collected and purchased by at 
several other places, so that the collection we brought home consisted of above 
1,000 specimens. Dr. 0bei.g made the richest harvest ut Kikertak. t In Brewstor's Edinburgh EnCyCbpoedia, VOl. X. pp. 481-502, under the 
word '6 Greenland," is an article written by Gieseck6, containing, ~mong other 
things, Borne short notices of the mineralogy of that country. mere is rdso a 
work by him on Cryolite in the Edin. Philos. Journal, vi., 1822. See aboae. 
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coveries prove that his researches were cnrried out in a true 
scientific spirit, and with a completeness and accuracy the like of 
which but few of the old civilized lands of Eui,ope could at that 
time produm. Even North Greenland wm visited by Gieseckk. 
Here he discovemd, among other things, fossil Plants at Kome * 
and on the east coast of Disko,t and furnished several instruc- 
tive sections. Subsequently (1838) the coal-beds of North Green- 
land were, by order of the Danish Government, examined by 
J. C. Schythe, though, as it appears, chiefly for technical purposes. 
A more important event for geological science was Dr. Rink’s four 
years’ residence (1848-1851) in North Greenland, during which 
time he visited many parts of the Basalt region, wheqce rich col- 
lections were taken home, among which may be mentioned fossil 
trunks of trees from several places, as also fossils from Kome, de- 
scribed in Hew’s ‘‘ Flora fossilis arctica.” ~ Some years later a 
Dane, Jens Nielsen, residing at Atanekordluk, discovered magni- 
ficent Miocene fossils there, a large number of which were collected, 
when Captain Inglefield, in company with Captain Colomb, and 
Mr. Olrik, the Inspector of North Greenland, visited the place in 
July 1854. 

These strong proofs of a formerly warm climate up in the 
neighbourhood of the Pole aroused astonishment in all who 
saw them. More collections were made, partly by Inspector 
Olrik,$ partly by other officials of the Danish Trade. AIso Prof, 
Torell, Dr. Walker, Dr. Lyall, and others brought home not 
inconsiderable collections from their travels in Greenland. 

The importance of this discovery to the history of our globe 
was, however, first taught by means of Heer’s “Flora fossilis 
arctica,” in which these fossils are described, together with similar 
fossils collected during the English Franlclin Expeditions from 
the most northerly archipelago of America, by Prof. Stecnstrup 
from Iceland, and by the Swedish Polar Expeditions from Spitz- 
bergen. The British Association had already (1867), at  the 
instance of Mr. Robert H. Scott, P.R.S., sent out an expedition 
to make new researches in this geologically interesting quarter. 
These were. cntrusted to Xessrs. Whymper and Brown ;$ but in 

* Giesecke’s Journal. 
t The above.mentioned article in Brewster’s Edinburgh Encyclopzdia, 

p. 493. 
$ Mr. Obik’s collections were given p~rt ly  to the University Museum at 

Copenhagen, partly to Capt. M‘Clintock, who, on his return in 1859, passed 
Disko, and, on returning home, ,presented them to the Royal Society in 
Dublin, the 8ame institution to which Capt. Colomb had presented his collec- 
tions. Capt. Inglefield’s collections were given partly to the Geological 
Survey in London; Dr. Walker’s and Dr. Lyall’s (from the eastern side 
of Disko, near the sea-level) to the Botanical Museum at Kew; Prof. 
Torell’s to the National Museum at Stockholm; Mr. Whymper’s and Mr. 
Brown’e to the British Museum. The collcctions from Spitzbcrgen and of 
the expedition of 1870 will be divided between the Museums of Stockholm 
and Gottenburg. 

5 See Oswald Heer, “ Contributions to thc Possil Flora of North Green- 
land, being a Description of the Plants collected by Mr. Edward Whymeor 
and Dr. Brown) during the summer of 1867.”-PhiI. Transactions of Roy. $ OC-9 Vole 159, part ii., p. 445. 1870. 

Heer’s Flora fossilis arctica, p. 7. 



PROF. N O ~ D E N S R I ~  EXPEDITION TO GREEKLAND. 419 

consequence of tb combidtion- of unfavourable ciraumstances, the 
new researches were confined to the already well-examined 
locality of Atanekerdluk imd the opposite shore of the Waigat. 
The new collectione thus indeed completed the knowledge we 
already possessed of the Flora of the Miocene Period in the 
extreme north, but they opened no new views of the periods 
which immediately preceded and followed it, 

AS I had in 1858, and especially in the Spitzbergen Expedi- 
tion of 1868, the opportunity of contributing in some measure 
to the climatic history of the extreme North, this question inter- 
ested me in the highest degree. It was especially desirable to 
collect materials from the Cretaceous beds at ICome, and to obtaiu, 
if possible, fossil Ylants belonging to the long periods between the 
Fern-forests of the Cretaceous and the Beech- and Plane-moods 
of the Miocene Epoch ; as well of the ages intervcning between 
the last-mentioned era and the present time. This was the object 
of the tours made by Dr. Nordstrom and myself during the 
remainder of the summer. 

We departed in the Inspector's yacht, with our own 
ivhale-boat in tow, from Sandbugten to Flakkerhook, where 
the Inspector took leave of us, promising to meet us again at 
Atunelrerdluk. We rowed, touching at a number of intermediatc 
pla,ces to collect plant-fossils, past Mudderbugten, round Isungoak, 
to TJjurasusuk, whence I passed, in a boat obtained from the 
Danish officer, to Ritenbenlr's coal-mine, north of Kudliset, and then 
crossed the Waigat to Atnnekerdluk. Dr. Nordstrom stopped a 
little longer to collect more fossils at Ujnrasusuk, and thence 
sailed in somewhat rough weather direct to  our appointed placo 
of meeting. On this now uiiinhabited spot we all iiiet on the 5th 
of August. On the 9th we rowed further, to Mannik, Atanc, 
Noursak, and Noursonk, where we remained a couple of days 
(August 12 and 13). 

The t h e  thew was employed partly by a vjsit to tlm coal-beds of 
Netluarsak, situated high up in the basalt beds between the two 
Inst-mentioned places. From Noursoak the Inspector continued 
liis journey to Upernivik, while we .rowed al01lg the shore of 
Omenaltfjord, touching at Niakornet," Ekkorfat, Karsolr, and otlier 
places, to Pattorfik. From Niakornet a n i  KLtrsok two trips were 
made into the interior ; to coal-beds at  Ifsorisok and to the famous 
graphite-bed at Kursok. From Pattorfik we rowed over the fjord, 
though densely packed with icebergs, to Omenak, where we 
arrived on the 20th of August. Here we were detained by the 
ice a couple of days, during which we were lodged in the most 
llospitable manner by the local Colonial Governor, Mr. Boye. 
00 the 22nd, in the afternoon, we rowed over to  the Assakak 

glacier, and the fo!lowing day onward to Kome, whence we went 
oll board a ship lying there belonging to the Greenland Trade, 
which, in the evening of the 24th, we set sail for Godhavn, .where 
we arrived on the 30th, and whence some excursions were made 
to the spot where the Meteoric Iron was discovered a ovifL& ; 

Aug. 1. 

* Niakornuk," on tlie map accompanying Prof. Nordenskiold's mcm&. 
D D  2 
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to Saitok, at the mouth of the Disk0 fjord ; and to Puilasok and 
Ginnifik. Shortly after our arrival at the last-mentioned place 
(Sept. 3), we received a Eayak express from Godhavn with the 
news that war had broken out, which induced us to hasten bdck 
to the colony in order to aqail ourselves of the first opportunity 
to return to Europe. As no vessel mas just then lying there, nor 
was any expected to arrive at  Godhavn for the next few days, I 
immediately passed over to Egedesminde. Dr. Nordstrom re- 
mained at Godhavn, awaiting Drs. Oberg and Berggren, to return 
home with them. A t  Egedesminde I went on board the brig 
Thialfe, commanded by Captain Brockdorff. Contrary winds 
prevented our departure till the 23rd of Septembel; and. the 
passage was slow in consequence of storm and unfavourable winds, 
so that it was not till the 2nd of November that I could h d  at 
Elsinore. 

During the whole period of our boat-excursions in Greenland 
.we had, with the exception of one rainy night, a constantly clear 
sky and a favourable sailing breeze, circumstances, which greatly 
facilitated our movements, and rendered it possible in so short a 
time to. investigate at least the principal geological features pf 
that remarkable tract, and to collect extensive series of plant-fps11S 
from above twenty separate localities, and belonging to five widely 
separated geological hoi.izons. 

Like previous similar collections from the Arctic regions, these 
have been transmitted for examination to Prof‘. Oswdd Heor, of 
Zurich, and I venture to hope that, when duly interpi*etcd, thoy 
will give us an idea of the changes of climate these regions have 
undergone since the epoch when serious variations of climate 
first took place upon the globe. I will offer a few remarks on the 
geognosy of these interesting beds. 

The basalt or, as it is also called, trap-formation, probably ex- 
tends completely BCPOSS Greenland north of the 69th degree 
of latitude ; at least Scoresby found, in his remarknble visit to 
the eastern coast of Greenland, trap with the impression ofPlants* 
at many places along the extent of coast visited by him. It is 
possible that the same formation may continue under the sea to 
Ireland, and thence, partly in a more northerly direction by 
J a n  Mayen to Spitzbergen, partly in a southern direction from 
J a n  Mayen, by the Faroe islands, to the Hebrides and 1reland.t 
The same eruptive formation extends also westward orcr a vast 
part of Franklin’s Archipelago, perhaps even to the volcanic tracts 
at  Behring’s Strait. These basalt beds probably originated from a 
volcnnic chain, active during the Tertiary Period, which perhaps 
indicates the limits of the ancient polar continent, in +e same 

* Scorcsby’s collections from these part8 seem to liave bee11 lost. 011 tlic 
other hand the last German Zxpedition to EnAt Greenluiid brought bllclc col- 
lections of plant-impressions, which have also been placed for investigation in 
the hands of Prof. Osw. Heer. 

f The agr&meat beiween the bagalt formations of Greenland nnd the 
13ntish Islands, both as rceards tho character of the rockti nnd tho age ,Of the 
beds, aeems to be perfect. 
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manner’= is now the case with the eastern comt of Asia and the 
western of America, thus con+ming the division of land and 
water in the Tertiary Period, whwh upon totally different grounds 
has been supposed to have existed. 

This formation appears most developed in North Greenland to 
the large island of Disko and the peninsulas of Noursoak and 
Sortenhook [Svartehuk?], whore it occupies an area of about 
7,000 square miles, with a vortical section of 3,000 to 6,000 feet. 

Here these eruptive rocks are divided into beds, which, between 
Godhavn and Fortuno Bay, rest immediately upon the gneiss ; 
but on the coast of Omenakfjord, between Ekkorfat and ICome, 
uI)on sand- and clay-beds:-belonging to the Cretaceous. age. TO the 
east of Godhavn, at Puilasok and Sinnifik, we meet with sand- 
and clay-beds lying between, not under, the basaltic rocks, and 
accordingly newer than some of the latter. The fossils in these 
beds belong to the Tertiary Period. It follows, then, tJiat the 
evtTtions, which have given rise to these vast beds of basaLt, have 
taken place subsequently to tJLe commencement 4 f the Cretaceous, 
and have ceased h f o r e  the termination of the Tertiary Period. 

In the preceding paged I have intentionally spoken of basaltic 
strata or beds. I n  almost every place where I have had the 
opportunity of examining it, the Greenland basalt is so stratified 
that one is forced to admit that it is only exceptionally that we 
have to do with mames of lava, but for the most part with sedi- 
mentary beds of volcanic ashes and volcanic smd, which in the 

have become hard and a 

observed ; even large or 
as one might expect ; and, where 

they are found, tho inass of lava has produced scarcely any effect 
upon the loose beds of sand or clay, or t,he bas& tllat i t  1las 
pierced. 

No vo1canoes, either extinct 01’ active, are met 4 t h  in these 
parts, althougli circular depressions in the basalt plateau, mused 
by glaciers or brooks, may, when ca1*elesslY observed, easily be 
mistdeli for true craters. I t  is, Of COmSe, Wit0 natural that 
great cavities iii tIie interior of the earth must arise in the places 
whence the great eruptions have issued, which have produced the 
basalt region of Greenland ; and khat thesQ in .  their turn must, 
within a short period, be followed by the destruction of the super- 
jacent volcanic cone. The place or places where these old volca- 
11088 once rosc high over the Surroul1dlng Phins will therefore 
now most probably correspond with the greatest depths in tile 
miglibouring sea. 

&, Godliavn tho lowest strata resting immediately up011 the 
glleisfl forination (e.g. outside Bliisedalc 1) consist of a basalt-tuff ol- 
breccia, contniiiiiig vnrjous species OfzCOl~leS (according to GicseckB 
only ~pop1~yllitej, next COIIXS columnar basalt, free from zeolites, 
then again bwltlt-tuff with zeolites, ulterbating with true basalt. 
A Coarse crystalline dolerite, very similnr to the fjpjtzbergell 
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hyperite, forms a t  Atanelcerdluk,. near the shore, a hill several 
thousand feet high. 

The basalt beds are 50 to 100 feet thick, and may be traced for 
miles along the shores, often separated from each other by thin 
layers of red basaltic clay. Sometimes the layers are crossed by 
dykes of a hard, fine-grained basalt. 

Not only dykes, but also basalt beds, on the cooling of the 
mclted mass, or duiing the drying and crystallizing process which 
the volcanic ashes have undergone in their transformation to 
basalt, have been broken into regular columns, mostly hexagonal. 
Brannvinshamn, SkarfTjalI, Kudliset, and other places on Disko 
and the peninsula of Noursoalr, afford examples of this kind of 
basaltic structure, comparable in magnificence with Staffa and 
other geologically famous Xuropean localities. 

Volcanic eruptions, as has been above remarked, no longer 
occur iu  this region. Yet, in consequence of the rapidity with 
which basalt is destroyed, layers of basaltic sand constantly collect 
on the shores-beds which, in the course of thousands of years, 
may, under favourable circumstances, harden into a rock not 
distinguishable from real basalt, unless perhaps it be that, as these 
beds are deposited in the sea, they may contain marine fossils, 
which tuffs of the real basalt formations do not. Such a hardened 
fossiliferous basaltic sand occurs at Pattorfik, in Omenakfjord, and 
between that plrtce and Sarfarfik. This stratum, which has already 
been described, is, however, evidently far more recent than tho 
newest beds of the real basalt. 

Young as are the coIoiiies in these parts, tradition can never- 
theless adduce sundry exuniplcs of the rapidity with which basalt 
rocks are destroyed. It is difficult to induce a Greenlander to 
penetrate by boat into the inner parts of the three fjords which 
cut into the west coast of Dislio Island. The reason of this is 
said to be, that on one occasion a whole house with all its inhabi- 
tants 71”s crushed by a sudden fall of a basalt rock. A t  Godhavn, 
on the brow of a basalt mountain, there werc formerly twelve huge 
projecting elevations, called ‘‘ the twelve apostles.” Of these there 
is now but one remaining. 

I n  the immediate neighbourhood of Godhavn the bRsalt either 
oxtends quite down to the sea, or lies immediately upon the 
gneiss formation, which there forms the shore-cliffs. On row- 
ing from this point further to the east, as soon as SksrfTjiillet 
is passed,* beds of sand or sandstone are found nearest the shore, 
increasing in thickness RR we approach the Waigat, so that at  
Flakkerhook and lsungoak they form mountains of‘ 1,600 to 2,000 
feet high, frequently crowned with B lxqendicular basalt diadem. 
The same formation is met with 011 the other side of the Waigat 
at  Atanekerdluk. Further north-west in the stmi t, however, 
the conformablc sandstone and basalt sink again, so that beforc 

See p. 409. 

* Some of these bells (ut Puilasolc anit Sinnifik) nearest Godhilvii are how- 
ever more recent than the great basalt formation, Le., rrbatified between, not 
under, Rome the rooks of this formation. 
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we arrive at  Noursak the basalt reaches the sea-level. Be- 
yond th& point the peninsula is entirely occupied by basalt-beds, 
termbating in terraces, between which no sand-layers can be dis- 
covered from the shore. But at a height of from 1,000 to 2,000 
feet above the sea we find here, also, sedimentary formations of saud, 
clay, coal, &c., but very thio, and therefore, for the most part, 
concealed by basaltic detritus. 

Further inward, the shore of Omenalrfjord is occupied cxclu- 
sively by basalt, extending beyond Niakornet ; but afterwards we 
again meet with a formation similar to  that of Atanelrerdluk, 
though of a widely different age, and resting, not upon basalt, but 
upon gneiss. These strata belong to the Lower Cretaceous 
series. Here the basalt strata no longer extend down to the water; 
and the beach pebbles farther inward are again of' gneiss. But 
the glaciers that extend downwards from the interior continually 
carry with them blocks and columns of basalt, indicating that the 
lofty inland mountains are composed of that rock; and tllat 
tilere also it is interstratified with Tertiary beds, is shown by 
the plant-remains which lie, mixed with pieces of basalt, on the 
surface of the Assakak glacier. 

Here also was found a specimen of mood inclosed in basalt ; 
but, with this exception, all the fossil plants have been found in 
the coal-bearing sandstones and clay-beds which are associaled . 
with the basalt in Greenland. I have no doubt that organic 
remains will be found ,in the red basalt clay that lies between 
the real basrtlt beds, though we had not time to look for them. 

The fossils in the sedimentary strata of the Trapformation * in 
Greenland consist exclusively of Plan t-remains, and fragments of 
two or three Insects and Freshwater Mollusca ; there &re no traces 
of Marine Mollusca nor vertebrate animals. 

An extensive continent occupied this portion of the globe at  
the time when these strata were deposited ; and the abundance 
of sandy strata, furthermore, seems to inaicate that, during tho 
Cretaceous and Tertiary periods, this was a vast sandy desert [?I, 
a r i e d  only by oases of inqonsiderablo extent. At that time thel.c 
~"ere  no glaciers in t7iese parts. For the sand-beds contain no 
traces of any such erratic blocks or large boulders as nlways accom- 
pany and characterise the glacial formations, and such as are mot 
with even in the loose clay-beds, of glacial Origin, which, whore 
subsequent denudation has taken place, coyer tllebeds of basalt and 
Tcrtiary sand. I ought however to mention that in places where 
both the modern glacial formation and a Part Of tho subjacent 
Tertiary sand have been washed away, sections often occur, which, 
on a cursory examination, seem to indicate that the Tertiary slqnd 
conbins a vast quantity of erratic granitc and gneiss blocks. But 
wherever time permitted US to makc tl careful iuvestigation, 01' 

* I have preserved this name as used in Greenland as ~t. common denomina. 
tion for the Cretaceous formation, dolerite, dia5aso, basalt, the Tertiary strrttH 
jnclnded in basalt, and the strata at Sinnifik and l'uilasolc, probably doposited 
shortly after the cessation of the eruption of the basalt, 
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Fig. 7. 

Fig. 7.-Section l c f r e  any ntodern denudation 8ud taken place. 
a. Tertiary strata without erratic blocks. 
b. Glacial strata with erratic blocks. 

where, as is the case in most of the places where plant-remains are 
found,fresh sections are exposed, it is evident that these blocks 
have been washed down from superjacent glachl strata of more 
recent date (a), and in no wise belonged originally to the Tertiary 
strata (a>, on wbich they now lie. The accompanying Figs. 7 
and 8 show this clearly :- 

Fig. 8. 

Fig. &-Section along a modern mountain-stream (e- c’), with block8 dcrivcd 
from the glacial deposits ut the surfsee. 

, a ,  6;as in fig. 7,  

These Tertiary beds therefore do not &ord :my evidence tllat 
the favourabk climatic circumstances of the Tertiary era Imvc been 
interrupted by a separate glacial period, which has subseqnently 
disappeared. The Cretaceous, Miocene, and reccnt sand-beds arc 
in outward appermnce perfectly alike ; and, if a new clevc~tion 
should expose the sand-beds now in process of formation in mmy 
piaces at the bottom of the Waigat, it would be very ditticult, 
wherever they are destitute of organic rcmtlins, to distinguish these 
from the Cretaceous sand-beds at Kome, or the Miocene beds nt 
Atanekurdluk, Isungoak, &c. 

It was formerIy supposed that all the coal-beds of Greenland 
beloni to the same geological period. Hear’s important discovery 
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that the strata at Kome .and Kianekerdluk belong to two widely 
different periods, showed that this is not the case. Subsequently 
a rolled block was found on the shore of Disko containing an ,im- 
pression of a Sigillaria. This stone, however, appears either to 
have been brought hither as ballast or by ice. At least, we could 
slot discover anywhere in these parts beds belonging to the old Car- 
boniferous Period." Heer's discovery was not only confirmed by 
our researches last summer, but we also discovered Plant-remains 
from one or two geological horizons quite new for Greenland. 

In  the description of these1 follow the chronological order, 
beginning with the oldest. 

I,-TJhe Kome Stmta (older division of the Cretaceous forma- 
tion, according to Heer). 

B~ this name I designate a sedimentary, coal-bearing formationi 
occurring here and there between Kome and Ekkorfat, on the 
coast ofthe Noursoak Peninsula, S.W. of Omen&. The name 
is taken from the place where the chief coal-bed is found, ana 
which, in all probability,. yielded the plant-impressions brought 
away by GiesecltB and Rink. These strata, however, occur not 
only at Kome, but all nloiig the above-mentioned coast, with the 
exception of a few interruptions by gneiss hills. The Kome strata 
rest immediately '*on undulating gneiss-beds, probably filling up 
old valleys and depressions between them. Higher up the gneiss 
is covered by eruptive rock. Tho strata generally lie tolerably 
horizontal ; but sometimes with a dip inwards of as much as 20'. 
They are most developed in the neighbourhood of the two ex- 
tr ere the thickness exc 
f0 

WQ cannot, without a careful examination of the few fossils we 
have brought home from the upper strata, decida whether the 
whole of this vast series of strata belong to the same geological 
formation or not. 11 is, however, probable that the upper portion, 
distinguished by its thick coal-bed, .belongs to the next division. 

Most of the I<oine Strata COnSlSt Of Sand 01% &oft sandstone, 
often interstratified with shale? and coal-bands. The shale is 
generallJT mixed with Sand, and, as it IVore, thoroughly COlTociod 
by acids ; and in these cases it is SO loose that the fossil Plants 
it mag contain can scarcely be preserved. Fortunately there is 
also found, especially in the neighbourhood of tho lowest coal- 
beds, a harder, sometimes argillaceous, sometimes tdcoso [?], shale, 
with numerous impressions, chiefly of Ferns and Conifer= (not 

* possils really belonging to the Coal-period have been since found by I),.. 
~ ; ~ ~ ~ ] ~ l l o f f ,  at Kudliset (Expedition of 1871). t Among the somewhat foreign Words aud expressions revised in this rc- 
print, the word. '( slate " (Skifer, SluCfl., Schiefcr, Gem., &c.) is replaced by 
' I  silale '9 (Skiferlager, S7oed. f ) ,  used in the nomenclature of English geologists 
for the ]aminated ClayS, Of ViwiOllS COUSiStence, \Vliich constitute 80 large 
portion of these Tertiary and Crctaceoas formations. is 
applied by geologists in England Only to roofing-date and some metamorphic 
schists.-EDITOR. 

~ _ _ _  _____-  _ _  

The word 6' slate 
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only twigs, but cones, seeds, and leaves). The leaves especially 
occur iu abundance, generally transformed into a dark-brown, 
semi-transparent, parchment-like substance, resembling the vege- 
table parchment produced by the action of sulphuric acid on lignite. 
Some beds occur in which these leaves are so numerous that 
they form a flexible felt (which can aImost be unraveJled), woven 
of loaves and other similarly altered remnants of plants. I t  is 
possible that this fossilization depends upon the action of the 
acid gases which have come forth during the volcanic eruptions 
and condensed themselves in the waters of the locality, and that 
the condition of the fossil leaves is thus connected with the 
extremely corroded appemance of the shale and sandstone. 

The most important of the coal-beds * occur in the upper part 
of the strata at  Kome ; but bands of coal are interstratified with the 
shale in many other places. They are not very extensive, how- 
ever, though sufficient to provide some Greenland households with 
the few tons of coal they want in the year. At  present, according 
to the statement of the Governor of the Colony, coal is thus col- 
lected, not only at Kome, but also at Sarfarfik, Pattorfik, Avkru- 
sak, and, less frequently, at  Ekkorfat. 

To this, or rather to a still more recent formation, belongs also 
the remarkable layer of graphite at  Karsok, and probably the layer 
of graphite at Niakornet. One has to pass over a somewhat ex- 
tensive tract of the subjacent gneiss before arriving at  the sedimen- 
tary strata, which appear, with a steep inclination, on the bank of 
the Karsok River at a height of 840 feet. Afterwards, slopes of 
basalt, bonlders, gravel washed down from the mountains, &c., 
continue, until, a t  a height of 1,150 feet, one arrives at a terrace 
covered with gravel, in which a few angular pieces of graphite 
may be discovered, and fragments of a hard sandstone impreg- 
nated with coal. I n  consequence of the unfitness of our Green- 
land assistants for real labour, our attempts to dig through the 
strata of gravel and reach the graphite bed were unsuccessful ; 
but we were informed by Capt. G. N. Brockdorff-master of the 
sbip which, in 1850, was to have taken a cargo of graphite to 
Europe, and which actually carried over about five tons of that 
mineral-that the graphite here forms a horizoiitd bed eight to 
ten inches thick, covered with clay, sand, and angular fragments of 
sandstone. This interesting graphite bed does not contain any 
organic remains ; but, as both the underlying Cretaceous strata 
and the graphite lie horizontally and ncar cach other, and tlie 
latter is situated about 300 feet higher up [?I, it is evident that 
the Graphite at Karsok belongs either to the Cretuceous or to a 
still later period. 

* AS stated above, tho coal-beds probably do not belong to tho Lower, but 
to the Upper Cretaceous (the Atane) beds. 
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PART IV. (6' Geol. Mag.," vol. ix., p. 449, &io.) 

Somewhat farther to the west of Karsok, and about 50 feet 
higher up, occurs another similar stratum, containing 8 mass of 
graphite, SO soft that it may be cut with a knife. Thls spot was 
not, however, accurately examined, A similar stratum, of graphite 
imbedded in sand and clay, occurs also at a very great height 
above the sea at Niakornet ; but time did not admil of our visit- 
ing it. 

signs of cleavage. 
violently and yield water. 

The graphite from Karsok is perfec 
On being heated, 

An analysis 

Carbon 
Hvdroeen - 

stly compact, without any 
some pieces decrepitate 
by Dr. Nordstrom gave : 

&h - 1  4.92 1 3.60 1 3.60 

Part of the loss was probably 
oxygen, The ash contained per- 
oxide of iron, alumina, and 50 per 
cent. of silica; so that even these 
analyses indicate that this mineral 
is much nearer pure graph 
which it fully agrees in q p  
than the coal that is usuallv found 

99.31 99.50 99.29 

- 
onn at. 

in these formations. 
In  the strata belonging to  Ohis 

division we found plant-remains at  
the following places :- 

1. Ehhorfut. -The strata here 
rest upon a red gneiss, which has a 
tendency to break off in scaly flakes, 
t.h11u forming rounded hills on 'the 

Nearest to the gneiss, at an 
inconsidorable distance from the 
fihore, a little above the level o f  tlie 
water : 

(1.) (Lowest.) Hard sandstone, 
unfossiliferous (60 feet). 

(2.) Carbonaceous shale, with 
Randdone and coal-bands, inter- 

m 

\ - - /  

st 
14.) 

,one (300 feet). Fig. 9. S 
\ --/ Red sandstone, with bands of 

slmle, and ripple-marked(30 ft.). 
strata at yyILv, 

uccession of 
li.k Ln-fat. 
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(5.) Hard grey sandstone, almost like porphyry, inclosing round 
nodules of small stones and fragments of cod (100 feet). 

(6.) Alternating layers of sandstone and carbonaceous shale, 
with seams of coal, layers of harder shale, impressions of 
leaves, etc. (100 feet). 

('7.) Black shale and grey sandy shale with sandstone seams, no 
fossils (300 feet). 

(8.) Sandstone of uniform yellow colour, the upper part, for a 
depth OF 200 feet, interstratified with grey shale, sand- 
stone, and coal seams (300 feet). 

(9.) Basalt. 

2. Angiarsuit. - Yellow sandstone, interstratified with grey 
shale, with seams of coal and impressions of plants; the same 
stratum as No. 8 at Ekkorfat (Fig. 9). At Ekkorfat the strata, 
with the exception of occasional irregularities, dip S.W., so that 
nearer Karsok the yellow sandstone (8) reaches to the level of 
the sea. 'We thus had an opportunity of collecting fossils 
from this strt+tum, at a place called by the natives Angiarsuit ; 
and these decidedly belong to the same formation as the fossils 
from the lower strata at Ekkorfat. 

3. Avkrusak.-Fine impressions of plants are found here, near 
the shore, immediately under t dstone, in horizontally strati- 
fied shale. 

4. Kursok-The coast-lan as has been mentioned above, 
is occupied by gneiss rocks, which, at B height of eight or nine 
hundred feet, are covered by a layer of shde containing fine im- 
pressions of Ferns. The shale, however, at  a short distance is 
covered by gravel, so that the formation is exposed here only for 
a very limited distance, close to the Karsok river. 

5. Pattw@h.-For a distance of six English miles from Karsok 
the coast towards the fjord is occupied by gneiss; but on the 
other side of the river, at  Pattorfik, first shales and then sand- 
etones reappear close to the shore ; the formar with particularly 
beautiful fossils, found principally in the beds nearest the gneiss. 
No extensive sections are however to be met with here, for the 
perpendicular exposed cliff, some yards above the sea-level, is' 
covered with detritus of basalt, often hardened to a tuff-like mass, 
and inclosing the large subfossil shells mentioned above (p. 409). 

6. Kome, or more properly Kook.-The former name, though 
grammatically wrong, ought however to be retained, as having 
been already introduced into science. The lowest portion of these 
strata forms on the shore an abrupt terrace, from 80 to 150 feet 
high. Higher up the strata terminate in a gravel-covered slopo, 
scored by a number of deep ravines, which offer very clear sec- 
tions of the various strata of the formation, for the most part 
nearly horizontal, or slightly dipping inwards. The series is as 
follows (beginning at  the top) :- 

On the brow of tho hill - BasaZt. 
About 1,500 l o  1,200 feet above ThicR banks of gravel, 

the level of the sea. concealing t.he strata. 
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1,200 level. to 1,000 feet above sea- r n e ,  
Shale. 
Sandstone. 

1,000 to 750 feet above sea- Shale, with seams of coal, 
level. and a few plant-impres- 

Sandstone. 
A thick stratum qfcoa . 
Shale, with luyers qfsuwd. 
Sand 

Sand. 

I sions. 

750 fcet above sea-level - 

150 feet above sea-level - 

[Sandstone, veTy loose. 
r Carbonuceous shale, with 

bands of sand and coal. 
A coal seam. 
Shale, with abundance of 
in~pressions of plants. . 

Strata not exposed. 
Gneiss. 

This section was 'taken in a ravine opening inlo the centre of 
Kome Bay. The finest impressions of Plants, however, occur in 
the neighbourhood of the house-sites, not far from the limit of the 
gneiss, which here forms u high mountain, immediately east of 
the river (Kook), which on that side &ems to mark the limit of 
the Lower Cretaceous beds of Greenland. 

Thick as the Lower Cretaceous strata are, they are now visible 
only over a small area, as they merely fill the valleys between tho 
gnoiss hills near the coast. The strata at Kome are separated by 
gneiss hills from the strata at Pattorvik, and these ag:Lin in the 
same manlier ' fro111 those of Icarsok, Apglareuit, Avkrus&, and 
El&orfat. The main mass Of the formation, which evidently Once 
extended over Omenak Fjord, has been washed sway. Whether op 
not it extended inward, into Noursoalr peninsula, under the basalt;, 
it is impossible to say with certainty, as several of the deeper 
valleys are filled with ice. I think, however, that this is ex- 
tremely probable, although the real Ko!ne strata Seem to be want- 
ing at Atanekerdluk. They may poss1blY. reappeal. between the 
last-mentioned place, and the gneiss formatloll at Takkak. Calca- 
reous strata are entirely absent in the Greenland Cretaceous, and 
it is useless to look for marine fossils there : cvcrything shows 
tinat what we here have before us is a fresh-water deposit. 

The fossils are most numerous and best preserved in the lowest 
strata, and coneist principally of Ferns and Conifera Leaves of 
Conifera and other Plant-remains are dso met, with, althougl.h. 
rarely, in the upper strata ; but these, in consequence of their 
friability, can hard17 be preserved. As regards these fossils, 
Prof. Oswdd Heer has made the following communication :- 

(6 All the places where these reinains have been discovered 
(KOZIX, Avkrimk, Aiigiarsnit, Karsok, Ekkor fiit, Pattorfik) have 
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the same Flora, the character of mhich is marked* by numerous 
Ferns, among which the Gleichenie ( Gleichenia Rinkiana, Z@pei, 
Gieseckiana) play the chief part ; by a remarkable Cycad (Zar’ites 
arctica), magnificent leaves of which are found; by a large 
number of Conifers (Pinus Crameri, Sequoia Reichedachii, 
Widdringtonia gracilis, etc.) ; and, in addition to this, by the 
almost total absence of Dicotyledons. The fine new discoveries 
tend to confirm my opinion, already expressed,? thnt this Flora 
belongs to the Lower Cretaceous, in all probability to the 
Urgonian stage. This is particularly shown by the beautiful 
Cycad, Glossozamites Hoheneggeri [SI, discovered at Kome. The 
Greenland collections contain many specimens which resemble 
the plants from Wernsdorff, belonging to the Urgonian, and 
have exactly the same character as those from Kome. Among 
the most remarkable new species from the Greenland Lower 
Cretaceous, a fine Teniopteris, n. sp., an Adiantum (both from 
Avkrwk) ,  and an elegant new Sequoia from Pattorfik, demrve 
special’mention.” 

Il.-T7te Atune stvata (Upper Cretaceous, according to Heer). 
These strata occur on the south side of the Noursoak Peninsula, 

between Atanekerdluk and Atnne, and probably also farther on 
towards the north on the eastern side of the Waigat. Some few, 
and not clearly determinable, vegetable remains from Kome (750- 
1,100 feet above the sea), and from the strata situated nearest the 
sea-level at ISludlisetS (Ritenbenk’s coal-mine), probably belong to 
this formation, which contains more shale than either the subjacent 
Cretaceous strata or tbe superimposed Mioccne beds, besides sand 
and soft sandstone, but no limestone. The thickest coal-beds 
i n  Greenland-as well those at Atane (the richest I have wen ill 
Greenland) as those near the sea-level at  Ipiit, and probably also 
those 750 feet above the sea at Kome-belong to this period. 
This is also probably the case with the strata inclosing retinite 
(not amber) at Hare Island. Small nodules of resin, however, 
occur in the Greenland Miocene. 

See the Lists, ubove, pp. 386, &c. 

, Fig. 10. 

Fig. lO.-Lower series of strata nt Atanekerdluk (‘c Lolver Atanekerdluk,” 
Heer). 

* For the later determinntions of these characteristic Plnnts, SEE Prof. 
Heer’s Lists in his “Iheideflora,” kc., reprinted nlove, pages 386, &e.- 
EDITOR. 

t Hem’s “ Flora fossilis arctica.” 
t me upper strata in the neighbourhood of Kudliset are Miocene. 



* Fig. 10 shows the succession in the lower portion of the 
section seen at Atanekerdluk. The mass of the formation in 
this lower slope consists of very fine black shale (u.), resembling 
the shale at Cape Starastschin, in Spitzbergen, containing a 
quantity of plant-remains, which, however, it is very difficult to 
preserve, in consequence of the brittleness of the shale. There 
me no marine fossils whatever here, so that it is evidently a 
freshwater formation. 

At Atane the adjoining cliffs nearest to the mater’s edge are 
concealed by stone and gravel, consisting partly of sandstone and 
partly of basalt and basalt-breccia contRining zeolite. Over these 
we have : 

A t  450 feet, horizontal strata of hard sandstone. 
At 600 feet, slide, which soon alternates with sandstone. 
At 650 feet, a thick coal-bed resting upon fine shale, with im- 

pressims of Plant6 (Upper Cretaceous) and particles of resin. 
Then again shale, often interstratified with coal-beds of con- 
siderable thickness. 

A t  900 feet, a coal-bed two feet thick, from which, on the side 
left bare by the ravine a white salt has fretted out (sulphate 
of alumina). On this is a sandstone 50 feet thick, then shale, 
and over that sandstone again, ani! lastly basalh. 

On the fossils from these places Professor Heer remarks : “ The 
fossils from the lower strata at Atanekerdluk belong probably to 
the Upper Cretaceous. 

44 I. The presence of a xiernarkable Cycad (Cglcadites Bichsoni). 
It is true that this is hot altogether consistent with the suppo- 
sition that these impressions belong to the Eocene formatiou [?I ; 
but at  any rate no Cycad, and especially no Cycadites, has hitherto 
been found in strata belonging to the Eocene epoch. 

(6 2. The frequent occurrence of Ferns. 
6‘ 3. Tho occurrence of 8 Sequoia scarcely distinguishable from 

Sequoia Reicl~enbachii ; 
6‘ 4. And of a Credneria, of which, however, only fi.agments 

are before us. 
‘‘On the other hand, this Flora differs entirely from that 

&me, especially by the presence of pretty lmmerous dicotyle- 
donous leaves, which are, moreover, quite unlike the Greenland 
Miocene plants. The investigation of these fossils presents 
serious difficulties, as the greater part of them are those of full- 
bordered leaves with a complicated nervation offering but few 
fixed points of discrimination. One leaf seems to ngree with 
Magnolia alternans, Heer, from the Upper Cretaceous of 
Nebraska. 

6‘ These dicotyledonous leaves indicnte the Upper Cretaceous 
formation, but to which of its sub-divisions the lower strata at 
Atanekerdluk are to be assigned can only be determined by 
closer investigation. This new flora is, at any rate, one of 
greatest discoveries of the Expedition of 1870, opening, as i t  does, 
for North Greenland an entirely new geological horizon, \vhi& 
shows that in the Arctic regions, as in Europe, Dicotyledonous 

This appears from :- 
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Plants do not occur in the Cretaceous beneath the Gault, whereas 
immediately above it they appear in a great variety of forms. In 
North Greenland then, aB well as in Europe and America, the 
vegetable world underwent p e a t  changes dul.ing the courso of 
the Cretaceous age.” 

III.-The Miocene Formation. 
During the Miocene Period masses of basalt, sand, and clay, to 

a depth of many thousand feet, were piled together in the district 
of Greenland we are now consideihg; and by fai* the greater 
part of the rocks on Dislro Island and Noursoak Peninmla belong 
to that epoch. The Greenland Miocene strata (of sedimentary 
and eruptive origin) may be arrange$ under three divisions, 
namely :- 

(a )  Lowest. Sand or soft sandstone, with shale, coal-bands of 
slight thickness, and ferruginous clay-beds, very rich in impres- 
sions of plants. 

(a) Basalt, Tu& and Lava, several thousand feet in ‘thickness, 
usually as regularly stratified as sand-beds, often alternating 
with basalt beds. At about the middle of this basalt formation 
layera of fossiliferous clay, stmd, and ferruginous clay, of limited 
thickness, are met with. 

( e )  Loose layers of sand, and one or two bands of clay, deposited 
on the southern coast of the Isle of Disko, between the basalt 
rocks, and therefore of more recent date. 

From all these localities, separated from each other by basalt 
strata, 2,000 feet thick, numerous fossils have been collected, 
indicating, according to Heer, the Mioceue Period. As the strata 
are, nevertheless, in geological respects widely different from e : ~ h  
other, I give an account of each separately. 

111. a.- Upper AtanekerdluR strata.-At Atanelrerdluk we 
meet with fossils from two different stages, namely : (1)  between 
300 and 400 feet above the sea, shales with thin sand-beds and 
cod-seams (e ,  fig. 12, further on), with fossils imbedded in black 
shale and belonging to the Upper Cretaceous (the Atane strata 
described above, p. 430) ; and (2) thick sand-beds, with occasional 
shales (c, d), containiug but few fossils. At 1,000-1,200 feet 
thwe layers of sand begin to  be interstratified with a ferruginous 
clay, which, as well us the sandstone close to it, is remarkably 
rich in impressions of plants. The greatest part of the fossils 
that have been brought home from Greenland helong to this 
locality, of the discovery :ind scientific examination of which I 
have already given a succinct account. Here I will only add a 
few words on the hitherto imperfectly, and in part, inaccurately, 
described geognostic relations of the place. 

By the name “ Atanekerdluk,” the Greenlanders designate u little 
peninsula, 400 feet high, connected with the mainland by a small 
isthmus, in the southern part of the Waigat, and forming a projec- 
tion from the cliffs of Nouraoalr, which are bold everywhere &e, 
and rise to 3,000 feet even close to the coast. This place M-as 
formerly the seat of a Greenland colony, round a Danish out- 

Deserted house-sites Utliggare), but is now uninhabited. 
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and paths, which in Greenland remain unobliterated for a great 
length of time,” and a number of graves, still serve to remind US 
of The peninsula itself i s  
formed of a rusty-brown, rather coarse-grained dolerite, composed 
of two species of felspar (labradorite and sanidin ?), titaniferous 
iron, in thin hexagonal lamina?, and augite. In  this it differs 
from the genuine Greenland basalt and basalt-tuff, although it 
evidently only forms tho oldest link of the vast volcanic and 
plutonic chain of rocks of North-west Greenland. At the steep 
cliffs on the western side of the peninsula one can see even that 
dolerite is lying on Sandstone of the same loose character as the 
supeljacent sand and sandstone beds. 

Immediately on the other side of the low isthmus, which rises 
only a few feet above the water, uniting the peninsula with the 
mainland, we first meet with the above-described Atanc strata ( e )  ; 
t11en follows sand, after which a basalt bed again, covered by 
layers of sand alternating. with shale, and crossed by vast plutonic 
veins (a,  a’, a”, a”’), which seem not to have had the smallest 
influelice on the sand through which they have passed. Only 
liere and there a grain of sand is found melted, or rather rusted, 
into the surface of the dy1re.t The upper part of the dyke 
generally forms a ridge standing up from die surrounding loose 
layers of earth. Between the layers of shale me find one or two 
small seains of cod, and in the sand here and there a carbonised 
stem of a tree, but no real impressions of leaves, until we come to 
a height of 1,200 feet above the sea.$, Here comniences sand or 
sandstone, with clay, covered by shale, and interstratified with 
thin beds of ferruginous clay-rock (a), often divided into large 
or small lenticular rnwse8, and extremely rich in Miocene fossils, 
These occw not only in the ferruginous clay, but also in the 
surrounding somewhat hardened sandstone, and may pcrhnps 
be obtained from this sandstone in greater perfection tlla11 fro111 

the extremely hard and unnirtnageable ferruginous clay. We 
of’tcn found in the sandstone nodules and flat ellipsoids of ferrugi- 
nous clay so full of remains of plants, especirilly on the surftLc0, 
that it looks as if these nodules, before they p d  been imbedded 
in the sa1ld and hardened, had been rolled in a heap of leaves. 
Tho feyruginons clay has, wlien newly brol~ell, a d:u.k-grey 
fracture, which, by exposure to the air ai15 the 1~01isliing effect, 
of the s a d ,  acqniiw a polish xiid a brick-bm~n COlour. Pieces 
of it  are plentifully scattcred about in the confined locality 
.where these vogctable remains occur. In  the same sandstone, a 
littlc south of the spot wliere the impressions of leaves are 
met with, may ba found at the edge of the glen, very deep ai 

now dead or scattered little colony. 

* Rink mentions p a t h  still remaining in districts uninhabited since the time 
of the old Northnien colonists, and we ourselves could clearly distinguish t i t  
&ja the paths round the long-deserted house-sites there. t The remarkably slight effect which the eruptive rock has produced 011 tlic 
surrounding layers of sand astoninlied Mr. 13rown also. 

$ 1084 Inglefield ; 1175 menu Of AiX measurements with tlic aneroid 1,5’ 
W y m p e r ;  1203 by the aneroid uced by tlie Expedition of 1870. 

36122. IC E 
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this spot, trunks of trees, tlie tops of which risc abovc the Sfllid, 
01’ form black spots ili the white sand. An excavation was made 
i n  our presencc, and we saw, as 
cates, the roots branch out in an 

FIG. 11. 

Pig. 11.-Bituminised tree trunk at 
Atunekcrdluk. 

the annexed woodcut indi- 
underlying clay-bed. There 
can, therefore, be no doubt 
that these trunks once grew 
in the place where they are 
now found. Above these 
sbrata is sand, then a thick 
stratum of basalt, over which 
sand again, and lastly a 
basalt bed, perhaps 2,000 
feet thick, and, as far as one 
caii judge from a dishnce, 
not interstratified with layers 
of sand or shale. 

A t  Atanekerdlulr itself tho 
strata follow the direction Of 
the strait (or, more correctly 
spe;Aing, strike true N.X.W. 
S.S.E.“), and the slope, as 

indicated in the following scctionP, taken from a mvim the direc- 
tion of which mas at right augles to the shore, is 8O-32’ E.N.E. 
Further up in the strait the strata gradually sink, so that,, the 
capping of basalt reaches down to the surface of the sea a li&$le 
north of Atane. The perturbations at Atanekerdluk, therefow, 
seem to have been only local ; and, on thc whole, the strata may 
be said to lie nearly horizontal, with a, slight dip to N.W. 

This Miocene formation has evidently in former tinies oxtendod 
completely over the Waigat to Disko Isle, at  the south-cast angle 
of which it attains its greatest thielrness. One may liere see from 
the sea sandhills of 2,000 or 3,000 feet high, often, but not always, 
containing basalt-beds. The chief substance of the moun$ain 
consists of vast horizontal sand-beds, intersti*atified with thinioisli 
beds of clay, and occasional horizon tal coal-bands, with cnrbonSsed 
stems of trees, sometimes in their original position and ui Ceonsi- 
derable size. A stem of this kind, two feet in diameter, was, dofor 
example, seen in a rock in the district about Eludderbugten. Th(j 
quantity of carboiiised stems is often so grent that the Green- 
landers collect und use them as fucl. Silicified tree-stems are also 
met, with, though more rarely. Thc greatest numbcr of impres- 
sions of leaves occur, both on tlie western shore of the Waigat, 
nnd at  Atanekerdluk, almost invarinbly in a l ~ w d ,  grey, ferruginous 
clay-rock turning red by cxposurc to tlie atniospherc (‘6 Atnnc- 
lrerdlulrstone ”), which forms citlier pcculinr beds, one 01% two 
inches thick and n few fathoms in extcnt, or lenticulur masses 
in sand or clay, or small balls in huge, almost fiplierical sandstone 

* Mean of several observations made in the ravine along the side of which 
1 ascended the blOpe. Brown gives E. iind W. as the direction. The ditference 
probably nrises from the circumstance that the magnetic perturliniions at 
Awnekerdluk are of a locnl nature, and thus different in different ravines. 



nodules, segregated in the sand by the infiltration of some con- 
glomerating medium, and often of rcmnrkably regular form and 
EOme yay& in section. Ataiiclrerdlulrst~onc, like the nearest 

rqs then either form small separate layers or an isolated nodule in 
and clays always contains remains of leaves,. whicli m 

Figs. 12 and lS.-Section of the strata at Atanekerdlulc. (See also fig. 10.) 
The scale of fig. 13 is about half that of fig. 12. 

the sand, some fcw inches in dipmeter; WllCreXS it would bo 
vain to look for impressions of leavcs in t l ~  more distant sand- 
beds. Coal-beds worth .vvorking pi*obably do not occur in this 
horizon of the Miocene ; at least the layers at Atane, the largest 
cod-beds at Komc, and at Xpiit 11ear ICudliset, scem to belong to 
the Upper Crvtaccous, while the strat(% nt Netlnarsnk, Isorisok, the 
co:$l in tho high fells at Slcaiidseii and Assalrd~, belong to tjle 
nlidclle, not the lower, horizo?i qf’ tihe nfioceqae $ G,-eeP&hd. 
probably also the coal-beds ut Idare Island belong to the Upper 
Crchceous formation, as I hnve already observed (above, 1). 430)“ 



From tile Lower Miocene strata nt Disco we collectcd fossils 
at  k’lakkerkuk, and near Mudderbugten, Isungoak, Vj nrasusyli, 
and Iglosungoak. These localities are not to be compared with 
Atanekerdluk for richness in fossils. 
III. b.--lpsmisok sts.ata,-By this name I designate the thin- 

nish layers containing fossils that occur imbedded in the basalt of 
the high hills. Such strata have been met with at- 

A little north 
of Atane the basalt sinks down to the surface of the sea, and 
&om a distance it is impossible to discovcr in the very regularly 
stratified basalt-beds, ending at the shore with a vertical section of 
several thousand feet, any sand or shale beds. Neither do the 
Greenlanders know of any other coal-beds in that neiglibour- 
hood than one which is met with at Netluarsuk, at an elevation 
of about 1000 feet. The strata are hcre, for a distance of a 
few dozen feet, exposed at asteep gorge between the basalt’ 
hills. They seem to be of trifling tliiclrness, and consist of 
alternating beds of from 0 - 2  to 2 inches thick of mnd, cod, 
shale, and a ferruginous clay, different in appearance from the 
ferruginous clay at Atanekerdluk, though, lilrc it, full of fos- 
sils, chiefly o€ Fir leaves and twigs, mixed with clay or coal. 
Among these fossils occus not only leaves and cones, but also 
sociis. The coal consists almost exclusively of flattened and 
carbonized shems. 

Vsorisok, about twelve miles from the coast, and 22.50 fcct 
above tlie S C ~ .  We visited the spot from EZollh~dnrbugten or 
Ibiblit, situated a littlc to tlic nortli of Niakornet. Sonic dis- 
tance Srom the coast we first find tliick layers of n rock, which 
appears to be a much changed siliceous slate. Afterwards 
tlle path proceeds up steep slopes of baealt detritus and basalt 
rocks, 01’ (at 2300 feet) exicnsive plains, covered with the same 
material, ancl,-at the period of our visit, frec from snow, though 
hardly clothed with any vegetation. Here one has to pass long 
distanccs over weathered and crumbling slabs of basalt, which 
show that the undcylying rocks arc everywhere composed of 
eruptivc masses, Prom these plains oonsidernble basalt hills rise 
further inward, among which Kinnitok-a lofty mountain-ridge 
between Nialtornct sntl Elrlrorfat-is the largest. This mountain 
is probably 5000 or 6000 feet high, and, seen from a distance 
appears also to be composed entirely of the eruptive rock common 
in these parts. 

Soinewhut beyond the spot where one passes the highest 
point of‘ the plains are some &hallow valleys. In  the slope of 
one of them is tho spot which formed the object of our  visit. 
The plitce betrays itself by large and small pieces of coal lying 
mixed with tlic basalt detritus ; and, on digging hcre, sedimentary 
strata, consisting of coal-seams soine inclies thick, sandy clay, a i d  
fine, grey, hardened clay are discovered. The clay contains im- 
pressions o f  plants, and among the coal flattened and imperfectly 
wrbonized tree-stems are mct with. Silicified wood is also found 
in the gravel. The schists arc evidently of no great thick- 

Netluarsuk, between Noursoak and Noursak. 
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ness, but regularly stratified with a dip of about 10' towards the 
north. 

AssakaR.-Jmmediately south of Korne River, Nonrsoakland, 
the coast consists of lofty gneiss rocks, between which ti num- 
ber of glaciers project, One of these, Assakrtk glacier, has 
long been celebrated for the charred tree-stems lying scattered on 
the surface of the ice, The glacier itself does not reach down to 
the sea, but is separated from the shore by a low foreland, 
covered with boulders of gneiss, and passing without any discover- 
able line of demarcation into the glacier, which is there also 
itself covered with gravel. The gravel, however, here principally 
consists of angular fragments of basalt, among which pieces of 
charred wood may be here and them remarked. Higher up tho 
mass of cllarred or silicified wood increased considerably, and was 
often piled together, as if by human hand. I t  was, however, easy 
to satisfy oneself that this was not the case, but that the cod came 
from some etratum in the neighbourhood of the glacier, on the 
surface of which i t  now lay scattered, chiefly at a height estininled 
by me at  about 300 feet. The nearest high mountains surround- 
ing the glacier seemed to consist of giiciss, hornblende-slate, ctc. 
A thick fog preventcd us from sccing far inward, and induced 11s 
to dcfer an excursion we had intended in that direction, which 
proLably, as fay as the object of finding the stratum from which 
the pieces of wood had come is concerned, would not have been 
crowned with success. I n  fact, it  is probable that the .fragments 
of wood belong to a Tertiary cltratum 6eneath the glacier. After 
a caiwful search, pieces of clay and sandstone were found, con- 
taining remnants of plants exactly similar to t.he fossils at Ifsori- 
solr, whence I draw the conclusion, that the strata, whcnce tho 
coal has originated, N 6 r B  about contemporaneous with thoee of 
Ifsorisok and Netluarsulr. 

The strata of this horizon arc separated from tho Lower 
Mioccne strata at Atanckerdluk by basalt-beds several tllousand 
feet thiclr, for the formation of which an immense lapse of 
time must have been required ; and one would accordingly expect 
to find here remaiiis of B vegetation very different from tho 
Miocene vegetation of Atanekerdluk ; but this is not the case. 
According to Professor I-Iccr, the fossils in both these p1:uxs havu 
a purely Nioceno stamp. As evidence of this, l'rofessor Hoer 
adduces the presence of Sequoia La??qsdo?$fii, at Ifsorisok, and 
that of Taxodium &ticJmni, Gly@stdus Etlropeus, and 
Chamecyparis Massilieiisis nt  Netluarsak. 

1V.-mC Si?zna@fih strata. 
At G O ~ ~ U L V U  the basalt rests immeJiateIy up011 gneiss, but only 

n Iittlc W ~ Y  to tho east tho er1q)tivo roc]< reachcs the Rea-level; 
and in rowillg hither along tile southern shore of Disko, we pnss 
cliffs of basdt-tuff and basalt, often (as, for example, at the 
Brbnvins l iam~~e~)  broken up in the most splendid mamcr into 
hexagonal basalt columns, basalt grottoes, and basalt nrches. on 
the other side of Brededalen the basalt firbt begins to bc iIltor- 
stratified with sand and slide bedq which probably are the begin- 
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nings of those vast sandy strata that meet us on both sides of the 
cntrance to the Waigat. 

Further on, at Puilasolr and Sinnifik, the shore itself consists 
of sandstone, with very thin shales, here and there interrupted 
by basaltic cliffs, with a worn and smooth surface. The sand- 
stone around the cliffs is not in appearance distinguishable 
from the sand still heaped by the action of w i d  and wave 
around tho basalt rocks on the shore. Everything seems to show, 
that in many places hereabouts,* we have before us sand-beds 
deposited between basalt rocks. I n  this case these layers are 
inore recent than the whole basalt formation ; and the fossils they 
contain, imbedded partly in :In cxtremcly brittle shale, partly 
(at Sinnifik) in hard marl-nodules resembling those at Atnnc- 
lrerdluk, but not containing w r y  inucli iron, are of interest ad 
indicating the limit of the period during which this tract W:IS 
thc scene of the vast volcanic eruptions which hnvc given rise to 
the basaltic masses of North-west Greenland. These foseils con- 
sist, at Puilasok, of fragments of leaves of broad-leaved trecs 
(Salix, Fyrica, Plantanus aceroides, Crategas antiqua, ete.) ; 
ut Sinnifik, of leaves of both bro:id-leaved trees and Conifer= 
(Sequoia Laiysdorji, Taxites OlriRii, Populus arctica), and, 
according to Beer, benr constant witness to a Miocene, per1iap.r 
an Upper-Miocene epoch. If this be so, tlie volcanic agency in 
these park commenced during the Cretaceous and terminated pre- 
viously to the close of the lfiocene period. The basalt-beds in 
the Cretaceous and Lower (Greenland) Miocenc arc, however, 
quite trifling in comparison with tlioec wliicli covcr the Miocciie 
deposits at ,Atanelrerdluk, Ujnrasusuk, Isungoak, etc. Accord- 
ingly in these (Greenland) districts the volcanic action attained 
its graatest intensity in the Middle Miocene. 

During our involuntary stay at Godhavn, I made xn excursion, 
in company wibh some comrades, in R boat manned by Green- 
landers, to tlie spot wllenco the Rndolph meteoric iron was 
sopposd to have bocn taken, namely, the old wlialing-station of 
Fortunc Bay, in the neighbourhood of Godhavn. On arriving 
tlierc, I ordered the Greenlnnders to look nftcr heavy, round, 
rusty-brown stones, zuhich I knew would certainly he found 4 

somewhere thereahout. I t  was in vain. No meteoric stones, or 
rather pieces of meteoric iron, mere on this occasion found ; but 
before leuviiig tlie spot I ngaiii repeated to the Greonlanders, 
that pieccs of iron of the naturo described were most ~~nquestionably 
to be met witlt somewhere i?t that neQhlrowhood, and I promised 
them a reward, if they could discovcr them, against my rcturn 
in the autumn. 

When, at the cnd of August, we returned from Oniennlc to 
Godhavn, one of the Greenlanders communicated to me, with many 
Lvely gcstures to express their size, d~ape, etc., that t h y  llnd 

* In this neighbourhood we even mcct with  and Bcnms bcnchth b R R l d t .  



PROF. NORDENEKIOLD, NXPEDITION TO GREENLAND. 439 

decidedly hit upon the stones I lind described. A small specimen 
was shown, which confirmed the statement. 

The place where the iron masses were found was not, however, 
at Fortune Bay, but one o i  theshores most di5cult of access in 
the whole Coabt of Danish Grcenland, namely Ovifak, O r  the Blua 
IIill, whi(:li lies quite open to the south wind, and is inaccCssibl6 
in even a very moderate sea, between Laxe-bugt and Dislco-fjord. 
I scarcely need mention that this discovery completely altered the 
plan for our further excursions. Our intention lind beell to 
employ the rest of our sojourn in Greenland in an examination of 
the basalt formations between Skandsen aud Godhavn, and we 
had therefore, immediately on our arrival at Godhavn, hired two 
whale-boats manned with Greenlanders, wit+h a view to rowing in 
sliort day- journeys with them aloiig the coast of Dislro to the 
oastward of Godhavn. These boats, on the morning w h n  the 
discovery of the meteorites was made, lay ready and provisioned 
on the strand. We immediately set sail, and, favoured by a 
tolerably good wind, we sailed westward to Ovifak, zvhcre we 
arrived the same evening before sunset. The sca was calm, 
80 that it was possible to land, and the very stone at which we 
b y  to was itself a piece of meteoric iron, probably the largest, 
piece yet known. On searching more carefully we further dis- 
covered two large and a great number of sinaller picccs of 
ineteoric iron scattered over an area of R few square fathoms in tho 
vicinity of the large stone. 

The meteorites lay as on the accompanying map and section,* 
between high and low water, among rounded blocks of gneiss 
and granite, a t  the foot of a vast basalt slope, from which, higher 
up, the horizontal basalt-beds of Mount Ovifak project. Six- 
teen metres from the largest iron block a basalt ridge, a foot high, 
rises from the detritus on the shore, and could be followed for a 
distance of four metres, and is p~obably part of tlic roclt. 1’ara1lcl 
ivith this and nearcr to tlic sea 1s another similar ridge, also about 
four metres long. The fOrnLer contained bnticular and dis- 
coidal l lochs of nickel-iron, like meteoric ban, in external 
appearance, chemical nature, and relation to the atmosphere 
(weathering). ( jn  being polished and etched this iron exhibited 
fine Wiclmnnstacltian figures. The native iron h y  imbedded in 
the basalt, separated from it at the most by a thin coating of rust. 
Moreover, in that basalt, in tho neighbourhood of the blocks of 
llative iron, nodules of hisingerite were fbulld, evidently formed 
by the oxidation of the iron, as also sinall imbedded particles of 
nickel-iron. 

meteorites themselves were of various colours, from that of 
t omhc  (Pinc11-beck) to rusty-brown ; nnd in some places at  least 
they had a mcta1lic lustre on the surface. Here and there one 
could discover 011 their surface, and in the iron nearest tlic seep 

,. 

- 
!+. This M q  (Plate VTII., fig. 1 unil a) ,  itihertcd ut 1’. 355, 6‘ Gcol. M > , ~ . X  for 

August, with Part 11. Of l’rof. Nordcnbkiold’s paper, is uot r8:producccl l,,,re.- 
EDITOR. 
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face, picces of basalt, or €ragnicnls of n crust or bnsnlt, pcrfcctly 
similar to the basalt in the Jlove-described ridge. Thc inner 
part of the iron mass containcd no basalt, nnd as far as analysis 
has yet, been able to diqcovcr, scarcely any trnces of silica. I n  
the neighhourhood of the sm:illor StOnCs the sand and gravel wcro 
rnsty with tho effects of tho veathering of the nictcoritcs, yct 
ti& npper surface was usually pretty piire, h i i ~  the under snrface 
gcncraily rnsty. Thc  Inrger stones 'were stl.ollgly polar-inngnctic, 
SO that the nppcr part of the stones attracted thr north, thc lower 
part tho sonth pole of tho magnetic ncedle. 

Within thc area represented on the map above-mcntionoc1 not 
excceding FiO square mctres, the following blocks of metcoric 
iron wcrc found by the Expedition of 1870 : 

L Fro. l.&.--Thc threc 1:ilpcst Meteoric Stones." Iproni a s k e t c h  madc on 

I .  

2 .  

3. 

4. 
5. 

' 6 .  
7. 
8.  
!) . 

10. 
11. 
12. 

13. 
1'1. 
15. 

the spothy Dr. Th. NordstrGm in 1870. 
Irilog. 

mctrcs, srnallcst 1.7 m. Probnblc wight  - - 21,000 

groiind, 1 ' 3  and 1 - 2 7  met.  Probable weight - 8,000 

ground, 1-15 and 0 . 8 5  met. Probahlc wcight - 7,000 

Ovally roundcd. Grentcst diam. ahovc gronnd 2 

Ncarlj sphericnl. Greatest and least diam. above 

Somewhat conical. Greatest and lcnht di:m. nhovc 

Oval stnne, weighing - 142 
A drop-shape3 stonc, weighing - 96 

A stonc, weighing - - ,, 54 

A stonc ,, - nbont 42 
A stonc 18 
A stone 24 
A fitone, which immediately after our arrival home fell 

ahout 54 

Another : now helonging to the British Museuni ; about 87 

A stone ,, 81 

to dust ; originally wcighing 
A mnller stone, weighing - 6 ' 4  
Anothcr 9 7  :1 . 4 
h o t h c r  1, - c I  

6, . r 
Scveml lcnticalar pieces of iron from thc hnstilt vciii, 

3-4 iiichcs thick, wrigliing altogethci - - ahont 100 

* Nos. 1, 2, and 3 of lhc list: h ro iqht  to 1Ciunpc by the Swedish Grccnl:incl 
- - -- . __ - -__ - - - . - - - ~ . _ _ _  

Expedition of 1872, nndcr command of C:ipt. I3aron von Ohcr. 
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The Ovifak iron is extremely crystalline and brittlej 80 that 
smaller pieces may be broken with a hammer ; and, with tho OX- 

coptior, of the little bits of basalt on or near the surface, it  is not 
mixed with any silicates visible to the naked eye. The iron from 
tho basalt ridge differs from the other by a rougher fracture and 
peatcr toughness. With the nakcd eye one call seldom discovcr 
any nodules of troilite or iron-sulpbidc. I n  thc weathered detritus, 
on the other hand, a few black magnetic grains were found, with 
strongly reflecting facettes and octahedral surEwes, which 011 
examinntion we found to be magnetite. When cut and polished, 
the different specimens varied vcry greatly ; ou soinc of theni p a ~ t s ,  
yellow as brass, of troilite were discernible, and the polishcd 
surface of the metal itself :qqleared, when the light fell on it in ib 
ccrtain direction, divided into rounded parts, of different brilliaiicy 
mid shades of colour. Other pieces seemed to form a pel-fectly 
homogeneous aggregate of crystal ncccllcs of carburetted nickel- 
iron. The Widmanstadtian figures were visiblc afflcr ctcliing on 
sonic, but not all, of the specimens. Theso werq yarliculudg dis- 
tinct on, tlic iwri $.om the n b o v e - ~ r ~ c ~ i ~ i o ~ ~ c c E  brrsalt ridge. In 
general tho iron was so hard that they would not undcrtake s t  tlie 
ironwoyks to saw tlrough any of tlic larger balls, in eonscqueiicc 
pf which I know no niorc of the internal chnracter of tlic meteoric 
Iron than what 1 could ascertain froin the spccimcns wliich fell ip 
pieces. 
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its surface, and ultimately, when unpacked two months later in 
Stockholm, crumbled to reddish-brown Powder, consisting 
partly of a fine rust-powder, partly of angular bils 0,f iron, rusty on 
the surface, and varying in magnitude from the size of a pea to 
that of a hemp-seed. An  entirely unchanged, 2nd therefore, on 
fresh fracture still metallic, portion of Stone 4, b?,oRran at one 
corner fo rust, swell and crumble, while the rcnfalllder of the 
iron remained unaltered. The rust spread itsclf hlie a fungous 
growth over the rest of the piece, and extended itself to tho interior, 
which thereupon swelled and crumbled like an cflbrcscent mlt. 
During this time the weight of tlie piece of iron incrcasec1. 

Weight of u fragment of iron when packed - 29' 935 @'. 
,, ,, after 129 days - 30' 143 gr. 

Woiglit of the unchanged iron - 24.529 p'. 
h o  lliut 5'406 gr. had weathered away to a rust,y-brown powder 
and during this time had increased in weiglit 0 '208 gr. or 3 8 pcr 
cent. 

In a hermetically sealed glass tube the iron was cornpletcly 
u ncliangcd, 

In  a glass tube, that had been hermetically sealccl, but in which 
a fine crack had talten place in cooling, the iron coiitinues to 
crumble. 

I n  a eudiometer over mercury, the iron in a few days &sorbed 
a considerable amount of oxygen, in consequence of' which the 
mercury rises in the tube. 

I n  alcohol, tlic iron does not crumblc. In  water, it rnsts, bu t  
does not appear to fall to pieces. 

I n  air dried by sulphuric acid thc crumbling process tnltcs place 
slowly. 

Varnishing does not fully protect these pieces of iron from 
weathering, not even if immersed in warm copal.varnisli. I 
thought at first that the cracking was the result of the contracting 
and shrinkiog of the mass, but this is not the case. On the con- 
trary, the cracking is caused by dilatation. With what force this 
operales may be judged from tho fact, that a piece of iron, 011 
which chisel and saw are used without effect, is brolrcn or bcnt by 
tlic decomposition of the mass. I n  general, cracks first appear at 
rig111 angles to the surfaco of the stone ; tlicsc diverge as from R 
centre, aid,  at a depth of a few lines below the surface of the stone, 
meet n crack that runs parallel with the ~urfiicu, whicli, by tlie 
swelling of the overlying crust, is soon foi~niecl into 11 little (lome, 
sometimes an inch in height. In  the memitime tlie overlying 
crust is raised, doubled up and broken in a manner wliich bears n 
striltiiig likeness to the doubling of tlic stratified roclts by the RO- 
called eruptive forces,-thnt is, if one siippose~ that cracks, 
i nstend of' bcing empty, arc filled with detritua, 1VhiC11 P a h i l l y  
Iiardcns to an '' eruptive " roclc. 

When fragments of tho largest stone, woigbi% 134 fir., wcro 
licated to redness, tliey parted with nearly bwo l i h ~  of g:~,  or 
ubout 100 times tho volume of the iron, as also COnsidcruble 
amount of water, which, like the gas, had n bltumi11ous smell. 
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Tho gas was clearly no primary constituent, but was formed partly 
by the decomposition of organic. iiiatter in the meteorite, partly 
by tile reducing operation of compounds containiug carbon 011 the 
oxide of iron in the meteorite, which mas found to be completely 
reduced at tlie termination of the exl~eriincnt. On the iron being 
dissolved in chloride of mercury, only a trifling. quautity of gas 
was emitted, probably coming from the pores In the iron. In 
hydrochloric and nitric acid the meteoric iron is dissolrcd, leaving 
in some wses a residue containing much carbon, in otlicrs V C ~ Y  
little residue at all. The gas that escnpes during solution in 
llydrodiloric acid has LL most peiictnlting smcll, probably due to 
some hydrocarbon. On dissolving in acid Ovifdi iron which has 
been lleated to redness in air or oxygen, there oftcn remains a 
Rocky, voluminous, brown material soluble in warm, bu! hi~rtlly 
soluble in cold, water, nnd very easily dissolred in un~monla, form- 
ing R dark-brown, almost opaque fluid. The mine n ~ i ~ t ~ r i d  is 
obtained from the carbdn that remains itfter the soIutioii of tlie iron 
jn acids. I t  can again bo precipitated by means of acids from tlio 
anlnioniacal solution, though not quite completely, so that the acid 
solution is also br0~11, but of a very light tint. This material is 
a humus-like compouiid, which probaldy did not originally exist 
in the meteorite, but arises fi.0111 the solution of the c:u.boni- 
ferous iron in acids.'K This humus-like body call be deconipose(1 
with difficulty by long boiling in strong nitric acid or chlornte of 
potash and hydroeliloric acid. 

The following analyses havo been mado of this iron from 0vifak:- 

I. Analysis of n fragment fiom one of the largo stones, by A. E. 
Nordenskiijld. XI. Analysis of a specimen of uiore compact 
iron, by Th. Nords t rh .  111. Analysis of iron with con- 
spicuous Wiilinnnstiittian figurcs €ram tho ba.~alt ridgo, by 
G. Lindstrom :- 

Iron - 
Nickel - 
Copper - 
Alumina - 
l i m e  
Magnesia - 
Potash - 
Soda 
Phosphorus - 
Sulphur - 
Chlwine - 
silicic acid - 
Insoluble portion - 
Carbon, Orgaiiic matter, 

Cobalt - 

1. 
84.49 
2'48 
0'07 
0.27 

hardly pcrceptible 
0.04 

scarcely enough 
to weigh. i 

0'20 
1-52 
0.73 

0 .05  
scarcely pcrccptible 

11. 
86.34 

1 . 6 4  
0'35 
0.19 
0' 24 
0.48 
0.29 
0.07 
0* 14 
0-07 
0'28 
1'1G 
O - G C ,  
4.37 
8 . 7 1  { 

111. 
98-24 
1'24 
0' 5G 
0.19 - - 

jomc tn1ccs. 
0.08 
0.12 
0.03 
1'21 
0.16 1 0 .59  

C. 2.30 
IT. 0'07 

99 * 79 
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I. Contained scarcely any traces of silicic acid, alumina, or lime. 
The iron was, therefore, entirely free from silicates, although large 
lumps of basalt were firmly rusted on to the surface of the meteo- 
rite, and one or two fragments of basalt surrounded with iron 
could be observed within the iron near the surface. Even before 
heating to redness, I. emitted a good cleal of water and brr.29, as 
much apparently as amounted to about 100 times the volumc of 
the iron-that is to say, considerably more than the iron examinccl 
in Aualyses I. and 11. ; this explains the* largo loss in I. The 
specific gravity of I. was ascertained, from two (porous) fragments 
of some grarnmes weight, to be 6-36 a i d  5-86, Ths s m d h  
specific gravity here arises evidently from the 1iirge quantity of 
carboaaccous matter that is contained in this iron. Nordstroni 
obtained the specific weight of 11. from two experiments on small 
pieces='i*05 and 7-06.  Lindstrorn found the specific gravity of 
111. at 1 7 O  C. to be equal to 6-24. The iron employed in 
Analysis 11. was less crystdine and more compact than that used 
in Analysis I. It was hard to break, and small grains could bc 
hammered flat witliout disintegration. In Analyses 11. and 111. 
the materials examined were in cxtcrna1 appearance precisely 
dike, and I thercforc consider it as probable that the material of 
IT. also was from tlie basalt ridge, although it had afterwards 
crumbled apart. 

IV. Analysis of the silicate that remaincd undissolved in Ana- 
lysis II., by Dr. TIL Nordstriim. V. Analysis of a piece of 
basalt firmly rusted on to thc surface of the largest meteorite, 
by Dr. Th. Nordstrom :- 

IY. 
61.79 
23-31 
1-45 

8-83 
8-33 
2 . 2 9  

- 

- - I  LiGe - 
(10s~ included) - 

1 100'00 

Silicic Acid - 
Alumina, .I - 
.Sesquioxide of Iron - 
Protoxide of Iron - 
Maenesia - 

V. 
44'01 
14.27 
3.89 

14.75 
8' 11 
10.91 
0.97 
2.61 

99'52 

-- 
VI. and VII. Analyscs of the cmbonaccous mattcr in the iron 

of IT. by Noldstr~m. 33'0479 gr. g ~ e ,  after first treating with 

strength and temperature, not only is this humus-like matter generated, but 
hydro-carbons also, and (according to n statement made to me by Prof. Eggertz) 
even fluid hydro-carbons, the atomic coinposition of which is very complicated. 
We havc here, then, a method for attcmpting the synthesis of organic Sub- 
btiinccs from their inorganic coniponents unemployed Iiithcrto, as far as I an1 
aware, in syntlictic organic chemistry. Iron contuining c u d o n  uus pointed 
ord by Bwzd;usi in 1818 (Aph. i. Fy'ysik, IEcnii, ctc., vol. V. IJ. 534) Ua 
iriorguiiic niatcrial which might serve as a mcuiis ,for the s?,ntlieticalforation 
of organic comnpounds. 
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scribcd ns found in the ridge PG. Of similar origin are also tlrc 
particles of native iron in ttie iiasalt lying nearest iro~l, which 
occasionally has a conglomerate-like structure. 

As considerable inasses of iron, of a composition probably ~ ' ~ r y  
similar to that of meteoric iron, without a doubt occur In the 
interior of the earth, it niay be suggested that the Ovifalr iron 
may be of telluric origin, and that i t  has been, together with the 
plutonic rocks, thrown up during the eruptions that have given 
rise to the vasl strata of basalt in this neighbourhood. But not 
only does the fully in:trlicci meteoritic form of tho many iron 
pieces militate ag ins t  this supposition, but also the circumstance 
that the iron in questiou-as the facts of its containing organic 
matter, its porosity et,c., show-has evideelitly m . ~ ~ e r  bee72 heated 
even to a tentperature qfa few huizdred degrees. 

Neither is i t  possible that these masses of iron can have ariden 
from the reduction by gams developed in connexion with basalt 
eruptions of a ferruginous mineral. Iron-pyrites cannot be 
reduced by these means ; and no oxide-of-iron-mineral containiiy 
nickel, and at  the snmc time almost free from lime and silica, 18 
known. The €ormation of tlie iron from chloridc of iron, erup- 
ted from the interior of tlie earl11 31id since reduced, can hul.dly 
be supposed. The explnnntion I have given above, that the.iron 
is the result of an unusually rich Miocene fall of meteoric 11'011, 
seems, therefore, to me most plausible. 

Oberg was fortunate enough to meet with a piece of me- 
teoric iron from the neiglibourhood of Jalrobshavn. He received 
the piece, which Tveiglied 7'4 Sk&lpuucl (7th Avoid.), from Dr. 
Pfaff, of Jakobohavn. This piece, which is now preserved in tho 
Riks Museum at Stockholm, is an oval lunip, with a somewhat 
rough surface, consisting principully of very hard, tough iron, 
not crumbling. On being sawn through, it presented tho 
appearance of u mass of iron grains welded together, here and 
there impregnated with a basalt-like black silieate. On etching, 
fine TVidmanstattian figures are obtained. We have not had time 
to analyse it, and I need not thercfore dwell longer on the de- 
scription of it, especially if, ns is greatly to be wished,* the three 
larger iron blocks at Ovifak should be brought home, in which 
case. I shall bo enabled to give a complete account of all the 
Greenland discoveries of iron, together with more analyses. 1 
mill here simply enurnerato the discoveries of iron hitherto made 
on the western coast of Greenland. 

(1.) Boss' a i d  Kurds discovery qf Itm in Uuvis Strait,- 
According to these fanlous polar navigators, tlic Esqnimaux in 
Narth Greenland inalte knivcs and instruments of iron from some 
largo bloclrs situated probably somewhere to tlio north of 
Upernivik. See above, 11. 324. 

* As 1 have iibove mentioned, the Swedish Government sent for thin 
purposo an expedition to Greenlnnd iu 1872, wliich succeeded in bringing homo 
not onlv the three meteorites of 21, 8, and 4 tons, but also scverd srnnller ones 
Of from-4 to 200 kilogr. 
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(2,)  nink’s discovery of Iron at Xiakornak, ~ukobshuan District. 
1847 Rink found in the possession of some Greenlanders an 

iron ball, which they said they had €ound in a plain covered with 
boulders near the mouth of the Anorritok Rirer. I t  wcighed 
2 1 ~ ,  with a specific gravity of 7.02. Analysed by Forchammer. 
Crumbling scarcely perceptible. 

( 3 . )  Rudolph’s discovery of ITon at Fortzcm Bay.-A piece of 
iron wcigliing 11,844 gr. was found by Colonial Governor Rudolph 
among ballast tliat had been taken in a t  Fortune Bay. The iron 
crumbles much, and belongs probably to the same fall as the iron 
found at Ovifak. 

(4.) Fishernas.-A small piece of metallic iron was found by 
Rink at Fiskernas in South Greenland. The iron was declared 
by Forchammer to be of meteoric origin. 

(5 . )  The Pfaf- Oberg Iron fivom Jakobshaen. 
(6.) The Iron discovered at OvifaR. 
Lastly i t  should be mentioned, that the old northern clironiclcs ‘ 

state, tlint during the time the old colonies existed in Grecnlniid, 
80 +hii t  a shower of stoncs once happened that Eevcrnl cliurches 
and other buildings mere destroyed. 

I t  is remarlrable that GiesecltB, in his inany years of travel in 
Greenland, should not have mct with any meteoric iron, wllcreas 
he nientions that huge balls of‘ iron-pyrites mere found in the 
sand-beds of the basalt formation. We also met with some sucll 
noclulcs at an elevation of two hundred feet above the sea, 
betmen Ujnrnsusuk and Kudliset. They were as much as from 
3 to 4 feet in diameter, sphcrical, and lay loose in tlic sand close 
to a basalt dyke. Nevertheless, they did not contain pyrites, but 
a mineral (not yet analysed) lilm magnetic pyrites, of a very 
unusual appearance. (Scc above, p. 335.) 

[Reprinted, by Permission, from the “ Geological Magazinp,” new 
series, vol. ii., NOS. 3 and 4, March and April, 1875, pp. 115 
and 152.1 
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Geological Magazine through a trans1:ition of his original memoir. 
While exploring in Daiiisli Greenland in 1870, his attention wm 
directed to the possibility that meteorites might be met with in 
Dkko Island, by the accidental discoveyy of a block of meteqric 
iron in some ballast which had been taken in at the old whaling 
station at Portuna Bay, near Godhavn. and he urged the Green- 
landers to search the district for masses of that metnl. He pro- 
ceeded to explore Onienalr and other islands north of Disko, d, 
on his return to Godhavn at  the end of August in the same year, 
not only learned from the Greenlanders that masses such as he 
sought for had been found, but he was shown a specimen of 
meteoric iron in confirmation of their statement. They werc (lis- 
Covered, not at Fortuna Bay, but further eastward along the sboro 
at Ovifak, between Laxe-bugt * and Dislro Fjord, a spot than 
which there is none more difficult to reach along the whole of 

. thc coast of Danish Greenland, as it lies open to the south 
wind, and is inaccessible in even a very moderately rough sea. 
Nordenslrjold at once chartered t w o  whale boats, manned by 
Greenlantlers, and set sail for Ovifalr, where, the sea being calm, 
they werc able to  land, and the stone at which they lay to proved 
afterwards to be the largest block of meteoric iron that they wcre 
to discover. 

As the readers of this Magazine are already familiar with tho 
description which Nordenskjold gives (see aboqte) of the condition 
under which these masses are found, we may break off here to 
consider the more reccntly published rcport of Nauclrhoff, tho 
Gcologist of f lie ICxpcdition of 18’71, of the pcculinr geologied 
characters of tlic rocks at Ovifalc (Blifjell, or 7 3 1 ~ 1 ~  Cliffs) with 
which they are associaterl. 

Clieni. N C ~ U S ,  November 17th) 1871. -A.  E. Nordend~jjdld, Reni;irk6 011 
Greenland Metcorites ; Abstrac t  Proc .  Geol.  Soc., December 20th, 1871.- 
T. Nordstriim, Ofv. Vet.-Ahud. PiJrli., 1871,453. See nlfio Gcol.  Mag., VJTT. 
870, and IX.  88.-A. E. Nordenskjbld, Les M6tOorites ; Revile Scieiitifique, 
1872, ii. [ 2 ] ,  I28.-G. A. Daubr&, Conzpt. Rend., Ixiii. 1268 ; Compt. Ilend., 
Ixxiv. 1542 j Conzpt. Retid,, lxxv. 240.-E. Ludwig, Miu. Mi t t . ,  1871, i. 109. 
-E. HBbert, SBance Soc. Gi.01. de France, February 5th, 1872; R e v u e  
ScicntiJique, i. [ 2 ] ,  858.--$. de Chancourtois et M. Jennatez, S6ance Soc. 
G6ol. de France, February 19th, 1872 ; Revue Scientz$pe, i. [2], 905.-G. 
A. Daubrke, SQance SOC. G601. de France, May eOth, 1872 ; RCUILC Scien- 
t$iqur, i. [2], 1169 ; Amer. Jour. Sc., 111. 71  and 388.-E‘. Wbhler, Nachric/i l .  
K .  Gcsell. Wiss. z u  Glittingcn, 1872, No. 11, 197 ; Pogy. A m . ,  cxlvi. 297 ; 
,47177. der Chem., clxiii., 247 ; hT~icliricli t .  K. Gcsell. Wiss. 271 Giittingew, 1872, 
No. 26 ; Ann. dcr Cheni., clxv. 313.-G. Row, Zeif. Drufsch.  Geol. Gesp[ / . ,  
xxiv. 174.-G. von IIelinermn, Zeit. De7itsch. Geol. Gcsrll . ,  xxv. 347,- 
C. Ilammelsberg, Ueber die Meteoriten (Sonmi. Wtss. V o r t r u p ) ,  pages 14 
and 18.-c. W .  Blomstrand, BCP. Dcutsch. Cheni. Gesell., iv. 987.- G. 
Nauclrhoff, Sseizska V e t .  Ahad .  Hand . ,  1872, i. No. G ; Ber. Deufseh. C h m .  
Gcscll . ,  Vi. 14G3 ; Mincrrrloyische Mittheilungen, 1874, lO9.-G. Tschermalc, 
Manrralogische P!ittheiluayca, 1874, 165 ; Drr Aktu~forseher ,  1874, Nos. 49- 
52.-J. La\rrence Smith, Conipt. Rend., lxxx. 301.--Por a map of Disk0 free 
also Geographical Mug. ,  February, 1875. 

In this map two bays called 
“.Lnxel)ugt” are given ; the one mentioned above is situated to the south of 
Disk0 Fjord. 

______ 

* See Geol. Mag., 1872, vol. ir. PI. VII .  
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The surface of llie south-western and western portion of the 
Island of Disko is composed of basalt, which extends as far as 
Smith's Sound, and W:LS probably erupted in ilfiocene times. In 
onIy a fefelv points of tlie island, Godhavn, the islets of Fortuna 
Bay, and Nangiset, the primitive rock is observed. It consists for 
tlle most part of slaty gneiss, passing over in some places into 
mica-schist and often traversed by veins of pegmatite. Granite 
was nowhere seen. 

Immediately overlying the gneiss is a basalt-breccia of dark 
blackish-geen colour, some two hundred feet in thickness. 111 

places the large angular fragments are cemented together with. 
calcite; as a rule, however, they are so small that the rock at 
some distance appears homogeneous. Few cavities are observed, 
and they are usualIy filled with calcite, rarely with zeolites. 
Above the breccia lies a bed of basalt-wack6 of rust-brown colour, 
and with amygdaloidal structure, the cavities COntaini1% aPOphJ'llit@, 
chabasite, Ievynite, stilbite, desmins, mesotype, analcime, and other 
zeolites. Over this again rises a bed of basalt of vast thickness, 
sometimes attaining one thousand feet, and of dark-greyish 
green hue ; it occurs not unfrequently iii vertical regular six- 
sidod columns. The texture is generally cryplo-crystalline, 
though exhibiting in places the characters of aimmesite and dole- 
rite ; the few cavities are fillecl mit1i chalcedony, rarely witll 
zColites+ At Ovifalr the cliff3 rise to a height of 2,000 feet above 
the sea-level. Tlie upper portion consists of compact dark- 
coloured basalt. Proceeding downwards 011 the nearly vertical 
face, we see thick beds of red wackc5 nnd bwaIt clay, until already 
nt mid-height the face is hirlden by vast scroes of large and small 
fragments of bnsdt. Where the cascades of surface-water have 
removed the finer portions of tho talus, and the face can be in- 
spected to greater depths between the larger blocks of basalt, tile 
basalt-wack6 is seen which overlies the breccia. 

On the shore below these screes, between high and low-watey, 
nnd within an area of about fifty squarc metres, twelve large ~ ~ l d  
many small iron masses were found. The six largest weigh re- 
spectively 21,000 kilog., 8,000 ldog., '7,000 kilog., 142 kilog,, 
96 kilog., and 87 kilog. 

Thanks to the kindness of Prof. Nordenskjoh I am enabled to 
give a representation (Plate IV.*) of the largest mass, abut 19 
English tons in weight, which i s  iiow preserved in the I&I[ of 
tho Royal Academy at '  Stoclrholm. The second block, weighing 
about nine tons, has, as a compliment to Denmark, on whose terri- 
tory the meteoiites were found, been presented to the Museum of 
Copenha,aen. Another of the masses, weighing 195 lbs. 8 oz., is 
preserved in the British Museum. 

For the earlier account of the discovery of these masses the 
render is referred to Nordenskjolc's memoir,t and &rdstr(jm,s 
- - 

* This Plate, which appeared in the April number of the Geol. Mag. mith 

t Geol. Mag. 1872, vol. ix,, pp, 461, 463, nnd l'lnte VIII., and above. 
3ti122. B F  

part I V .  of Dr. Flight's pnpcr, is not hcrc reproduced.-Eumon. 
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p a p .  The Expedition of that p r ,  1870, haviug no nlenns of 
bringing such vast masses to Europe, a new expedition was equipped 
by the Swedish Government in the followi~~g spring, consisting 
of the gunboat ‘6 Inggerd,” Capt. F. W. von Otter, and. the brig 
‘‘Gladan,” under the command of M. von Krusenstern, who 
brought the meteorites to Denmark in September, 1871. 

Nauckhoff in his paper draws atbution to one remarkable block, 
about 200 lbs. in weight, which luy three feet below high-water. 
On the under-side it was covered with basalt grains, cemented to- 
gether with hydrated oxide of iron, and consisted of coarsely 
crystdine iron, containing much carbon, and which readily 
weathered. 

Sixty-five feet N.E. of the spot where the largest block lay, a 
ridge of dark-brown bmalt-like rock comes to the surface. 
Through its superior hardness it has withstood the denucjation 
better then the loose basalt-wack6 on either side of it. I t  is soon 
lost to sight, but reappears to take a direction towards the spot 
where the large iron lay. The rock forming this ridge resemble3 
ordinary compact basalt. It is of finely granular texture. Near 
the margin it becomes crypto-crystalline, and is seen, under thc 
microscope, to consists of labradorite, greenish-brown augite, and 
black grains of magnetite. I t  will be found, when we come to 
speak of the analysis o f  the rocks accompanying this iron, to accord 
in composition with the basalt itself. I t  differs &om it, Iiowever, 
in tho presence of two accessory constituents which .are dis- 
seminated through the parts forming the edge of the ridge, and 
are :-a greenish hydrated ferrous silicate, resembling hisingerite, 
and a yellowish-brown iron-sulphide. The analyses of the former 
mineral, it will be seen in the sequel, show that i t  is not identical 
with the chlorophsite so often occurring in basalt ; the sulphide 
completely accords ib composition with the troilite o i  meteorites. 
The columnar structure, so often found in basalt, was not noticed, 
the cracks occurring near the sides appearing to be d l  parallel to 
the margin. Tho surface of a freshly broken fragment displays 
peculiar smoothness und lustre. On the east side of this ridge, 
and in the solid rock,.a piece of much-weathered iron was found 
inclosed by Naucklioff ; while another member of the expedition, 
Mr. J. Steenstrup, detected metallic iron on the west side of the 
ridge. The analysis. of this iron, apparently that whlch was an- 
alysed by Lindstrom, will be referred to later on. While blasting 
this basalt, a rock wm hit upon which wt ls  at once seen to differ 
considerably from the matrix. It consists of a greenish pound- 
mass, inclosing spangles and grdns of irou, and occurs in rounded 
masses that are separated from the basalt by a coarsely crystalline 
greenish shell, about 20 mm. thick, as well as by an outer .rusted 
brown crust. The boundaries of these masses were well defined ; 
in no instance were they detected passing over into tho besalt. 

The masses of iron lying in the basalt ridge usually had an 
ellipsoid form and a rusted crwt, that allowed of their being 
easily detached fiom the basalt. Nauckhoff succeeded in remov- 
fno six lumps, the aggregate weight whereof wa8 150 
w O ~  is hard and crystdline, exhibits Widmanastiitti 
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and is in every respect like that of the large loose bloclrs. More- 
over, like them, it unfortunakely possesses the property of exuding 
a yellow liquid (ferrous chloride), and of weathering away. 
was noticed that these inclosed masses had their, major axes 
parnllel to  the direction of the ridge, and that they were, in a way, 

ed with each other by little veins of weathered iron. 
enskjold states that the large free blocks of metal had a 
to rusty-brown colour, and, when found, exhibited metallic 

lustre on parts of their surface, Here 'and there, fragments of 
basalt, similar to that pf the ridge, were ,found adhering to them. 
The inner parts colltallted nqne of the rock, and his analyspg,&- 
tected the presence of lltfb silicic acid. .,They were skongly polar, 
the upper surface attracting the north, the lower side the .sopth 
pole of the magnetic needle. 

The iron of the larger masses is crystaui 
pieces can readily he removed wilh a hammer ; the metal of the 
ridge is tougher, and has a rougher fracture. The presence of 
trojlite mas rarely detected in the detritus ; a few black magnetic 
graius were met with, which, by their octahedral faces, were 
recognized to be magnetite. 

The characters of the polished sections of the diffcreiit masses 
di&r greatly ; in some the surface shows rounded areas of v a r y  
ing brightness and shades of colour, with parts of a brassy yellow 
(troilite) ; others are more homogeneous, or appear to  bo made up 
of fino prisms of " carburetted nickel-iron." Some, not all, exhibit 

res when etched, 
hough containing little Greenland irons, 

phave been brought to E own a marked ten 
to crumble to pieces. 
to the wash of' the waves, sometimes left high and dry, but pro- 
served at the constant temperature of the sea, which varies little 
throughout the year, tho masses apparently underwent little 
change. Already during the passage, however, many fragmcais 
crumbled away, and when unpacked s t  Stockholm two montlls 
later, nnd placed in a room Of ordinary temperature, others blvke 
up into a reddish-brown powder. A freshly fractured lustrous 
surface of one of the masses comnienoed in oue corner to rust, 
expand, and crumble away ; while the remainder experienced no 
change, till at length the oxidation extended into the interior and 
the.whole fell to pieces. I n  a hermetically Sealed glass Cube the 
iron is preserved unchanged; but in another tube with a fino 
crack oxidation continued. I n  alcohol no chango takes place ; in 
air, dried by sulphuric acid, the change is greatly impeded. 
Attempts to preserve them by coating them with varnish were of 
slight avail. , Tho cracking is caused by dilatation, and taltes place 
wit11 such force that masses of metal, on which chisel and saIv 
were without effect, arc broken and bent out of sIiape during 
oxidation. 

Nordenskjijld found that a fragment of the largest iroll, wllen 
heated to redness, gave off more than 100 times its volume of 
a gas wliich had a bituminous smell. It ww cvidontly gas 
simply occluded by the metd, but was produced by thc deconlpo- 

On the shore a t  Ovifak, sometimes e 

F F  2 
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sition of ‘ 6  the organic matter in the meteorite,” through the 
rzducing action of those compounds on the oxide of iron associated 
with them. When such iron is treated with mercury-chloride 
but little gas is evolved ; in Itquwegia it dissolves, leaving in some 
cases a carbonaceous residue, in others very little residue of any 
kind; by the action of hydrochloric acid a gas is given off which 
has a penetrating odour resembling that of some hydrocarbon. 
By treatment with acid a humus-likc compound appears to be 
generated, which is soluble in ammonia, insolnble in acid, and can 
be oxidized only with difficulty by long boiling with very strong 
acids. 

I n  Nordenskjold’s paper are given the earliest analyses of these 
irons : 

I. Fragment of one of the large iron masses : this specimen 
evolved moregaa thau 11. and 111. Specific gravity=5’86- 
6.36. Analysed by Nosdenskjold. 11. Fragmcnt of iron, more 
compact and less crystalline than I., probably from the basalt 
ridge. Small grains were observed to be malleable. The speci- 
men from which this was taken subsequently crumbled away. 
Specific gravity=7 -05-7 *06. Analysed by T. Nosdstrom. 
111. Fraginent of iron from tho basalt ridge, which exhibited 
well-marlred Widmanstittian figures. I n  external sppearancc 
this iron exactly resembled 11. Specific gravit.y=6 ‘24. Analysed 
by G. Lindstrom. 

Iron - - 84.49 86.34 93.24 
Nickel - - 2.40 1*G4 1’24 
Cobalt - - - 0.07 0‘35 0.56 
Copper - - 0.27 0.19 0.19 
Phosphol*us - - 0.20 0-07 0.03  
Sulphur - - 1.52 0.22 1-21 
Chlorine - - 0.72 1 - 1 6  0.16 
Alumina - - trace 0.24  - 
Lime - - trncc 0.48 - 
Magnesia - - 0.04 0.29  trace 
Potash - - trace 0.0’7 0.08 
Soda - - trace 0 - 1 4  0’12 

} 0.59 Silicic acid - trace 0.66 
Insoluble portion - 0.05 4.37 
Carbon, Organic Matter,} 16 3 ,  7I  { Carbon 2.30  

Oxygen, and Watm Hydrogen 0.07 

100*00 99.93 99’79 
Nordstrom analysed the carbonnceoiis residue of the compact iron 

II., after digestion with double chloride of‘ copper and sodium, and 
iron chioride, and found, when a quiintity of nsli is deducted, that 
it is composed of : 

Carbon - - 63.59 - - 63.64 

Oxygen (by difference) 33.16 - - 32.81 

See above, p. 443. 
I. 11. ITC 

e__ - -- 

Hydrogen - - 3.26 - - 3‘55 

100*00 100~00 
- 
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These numbeqs yield no satisfactory atomic l’ati09, and it is not 
improbable that the carbon is present in two dlotropic modifia- 
tions, as \vel1 as a constituent of a complex organic compound. 

I n  1872 two interesting papers were published by Wohler on 
results of his examination of this iron, especidly that fiwm 

the ridge. The specimen he chose for examination came from ~b 
vein of metal, several inches wide and Borne feet in length, which 
was inclosed in a rock “that presents a marlred difference in 
(6 composition from the basalt-breccia whence it protrudes.” He 
describes this iron as bearing a close resemblance to grey cast 
iron ; it has a bright lustre, is very hard, is quite unalterable 
in air, and has 8 specific gravity=5*82. NordenskjGld, as we 
]lave seen, extracted gas from the metal of the larger masses by 
],eating it. Wohler finds that the iron of tho vein evolves more 
than onc hundred times its volume of a gas that burns with a 
pale bluo flamc, and is carbonic oxide, mixed with a little carbonic 
acid. The “ iron,” in fact, contains a considerable amount of car- 
bon, as well as a compound of oxygen ; and, according to Wijhler 
can at no time have been exposed to a high temperature. After 
i t  has been heated, the iron becomes brighter, and, though more 
soluble iu acid, it still leaves x carbonaceous residue. A fragment 
heated in dry hydrogen, with a view to determine the amount of 
oxygen present,, formed a quantity of water, and losl 11-09 per 
cent. of its weight. “It contained, in other words, 11 -09 pcr 
‘‘ cent. of oxygen.” I t  is not stated whether the water corrc- 
sponded in weight to that amount of oxygen. Hydrochloric acid 
acts but slowly and impei-fectly on this metal, evolving first 
sulphurstted hydrogen, and then hydrogen possessing the odour of 
a hydrocarbon; and leaves a black granular magnetic powder, 
which, though insoluble in cold acid, generates, on the application 
of heat, n gas with a strong odour of a hydrocarbon, leaving a 
residue of amorphous sooty carbon and slightly lustrons gxl,11itic 
particles. I n  iron-chloride the “ iron ” dissolves without evolution 
of gas ; about 30 per cent. of a black residye remaining, which, 
after having beon dried at 200” c., losl 1ly Ignition in hydrogen 
19 per cent. of its weight, water being produced. It is now v e r y  
reailily attacked by acid, evolves sulphuretted hydrogen, and 
gives a residue of ncarly pure carbon in powder OP in wra )llitic 
scales. Iron-chloride and acid appew, tllerefore, in the main, to 
remove the free metal only, nr to be without action on the corn- 
pounds with sulphur and don. The ultimate composition of 
the specimen he analysed i 

Iron - - 2.82 
Nickcl - - 1-19 Carbon - - 3’69 

1. 

Cobalt - - 0.47 Oxygen - - 11.09 
Phosphorus - 0’ 15 - 

100*05 
~ o ~ l l c ~  was disposed to reg:ird the oxygen, constituting 80 

eonsiclorable a portion of an apl”Witly metallic mass, as present 
in tile form of a difcrrous oxide, P c ~ O ,  I V C ~ O  it, not tli;iL, :iccorclil1g 
to this view, there would be 110 iron provided for coiiibin a t’ 1011 

with the y UlpllUr n11d c:tl’bo& As, 1AOWCVCT, Norclcnalij~lcl foull(1 
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magnetite in or new other Ovifak irons, Wohler, regards tho 
substance con$tituting the veins tis an intimate mlxtufe df 
magnetite, of which there would be 40 - 20 per cent., with metallic 
iron, of which there would then be 46 60 per cent., the sulphide, 
carbide, and phosphide, as well as the alloys with nickel and CO- 
balt, and some carbon in isolated particles. The latter probably 
undergo no changc when the magnetite and carbide, by the action 

f thc iron from the basalt has also been investi- 
e ; he describes it as having a metallic lustre and 

being nearly black. He found its composition to be :- 
I. 

Iron in the free state - - 40.940 
Iron in combination - 30150 
Carbon in the free state - - 1.640 
Carbon in combination - - 3.000 
Nickel - - 2.650 
Cobalt - - 0910 
Phosphorus - - 0210 
Arsenic - - 0410 
Sulphur - - 2.700 
Silicium - - 0.075 
Nitrogen - - - 0004 
Oxygen - - 12.100 
Water (hygrometric) - - 0.910 

Chromium, copper, &c. - - 1*010 
Water in combination - - 1.950 

Calcium sulphate, chloride, &c. - - 1.354 

100013 

In his second paper he gives analyses of two more specimens : 
11. Light-grey iron, possessing metallic lustre. It is not 

homogeneous, as i t  might be assumed to be from its lustre and 
eolour. When crushed in a mortar, it is divided into two parts : 
the one crumbles to fine powder, the other is flattened into plates, 
requiring much trituration to break them up. 111. Metallic grains 
mechanically separated from the rocky portion in which they wese 
distributed. These spherules exhibit figures, when etched, and 
contain silicatc distributed in very fine particles throughout tlleir 
mass; in one rounded fragment the silicic acid of tllis silicate 
amounted to 11.9 per cent. of the total constituents. 

11. 111. 
Iron in the free state - - 80.800 61,990 
Iron i n  combination - - 1.600 8.110 
Carbon in the free state - - 0'300 1.100 
Carbon in combination - - 2.600 3.600 
Silicium - - - 0.291 - 
Water - - 0.700 - 
Calcium chloride - 0233 0146 
Iron chloride - 

alcium sulphate 
opper - 



t with alcohol, calcium- 
extracted and determined in I. ; with cold distilled 
uble salts were removed from II. and III. I. con- 

tains. pore lime-sulphate and less chloride than II. and 111. 
These meteoric masses are distinguished by the amount of car- 

bon, free and combined, which they contain ; by the presence of 
a large proportion of irqn in  combination with oxygen, but in 
what state of OXdatlOn 1s not clearly ascertained; and by the 
occurrence of soluble chlorides and sulphates, especially calcium- 
sulphate, throughout their structure. No salt of potassium has 
beell detected in them, nor, which is very remarkable, has sodium- 
chloride been found, although carefully sou@ for. The intimate 
distribution Of these salts through the Ovifalr iron is certainly an 
indication that they must be numbered among the original con- 
stituents of these meteorites. 

Daubr6e noticed that specimen 11, showed a marked tendency 
to absorb water and to rust away ; a few days sufficed to make 
this apparent. The local nature of the oxidation he attributes to 
the irregular distribution of tlie deliquescent salts. Among these 
compounds, instcad of iron-chloride, to thc action of whlch the 
decay of meteoric iron has usually been ascribed, calcium-chloride 
'appears to play the most prominent part. I n  support of this view 
it may be remarked that No. II. iron, the one most liable to change, 
is that containin the greatest proportion of this salt, the amount 
being six times %at met with in No. I. iron. 

form constituents of' the Orgueil Stone, and the latter salt is also 
present in the aerolites of Kaba and Alais. All these are carbon- 
aceous meteorites. May the calcium-sulphate of these irons, as 
well as that of the above-mentipned aerolite, be a product of the 
oxidation of R calcium (1nagn:neslUm) sulphide. such as occups in the 
lneieorite of Biisti, which stollc dso contains, among other con- 
stituents, augite uud metallic iron ? 

~h~ greater skability which these masses exhibited so long as 
ey ware in polar latit,rides is 110 iloi1bt due to the reduced iension 
aqueous vapour ; had they €allen in regions fiirtlm south alld 

been exposed to a milder climate, they would Without doubt have 
lo[lg since fallen to powder. 

I n  his second paper W6hler points orit the probnbility of tho 
No. 11. iron, which DnubrCe examined, being of the same kind as 
Illat which he himself a1lalysed. 1-10 rcinnrks that, although 
Dnubr6e foun(1 this variety of the Inetnl to show R tendency to 
osi(1ise evcii in few days, his specimen 1iat1 rcmnined briglit and 
ullcllanged u€tcr ~t had been a year in his collection. 

~ c l n c ~ r ~ ~ o f l ,  whose exhaustive examination of the roclm associated' 
witll tilc OVifiLk irom we shall imrnediLllely timi to consider, 
anal;lysecl 
mapet from tllc rock that occiirs in rounded masscs in the billsalt 
ridge, alld of w11icli the cOmpOSitio11 is give11 the tfible of his 

Calcium- and magnesium-sulphates were noticed by D 

spangles i d  spllerirlos mhicli can bc removed by 
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analyses under 111. Some of these spangles could be- pulverized 
only with difficulty, and were readily flattened out ; tho spherule% 
though so hard that a sharp steel file would scnrcely touch them, 
were easily crushed. They had the following composition :- 

Iron - - - 58.25 Alumina - - 1.45 
Nickel - - 2.16 Nickel and cobalt ox- 
Cobalt - - 0.30 ides - - 0.44 
Copper - - 0 .13  Magnesia - - 0.33 
Hydrogen - - 0.28 Lime - - 0.50 
Carbon - - 1.64 Soda - - 0.09 
Sulphur - - 0.16 Potash - - trace. 
Chlorine - - 0'16 Residue - - 6.07 

Silicic acid - - 0'26 102.64 
Phosphoric acid - trace. 
In the  basalt of the ridge, of which an analysis is given under 

II. in the same table, a compact, very brittle, yelIow, or sli@tly 
brown mineral occurs in thin flakes, sometimes in nodules of t h  
size of a pea ; i t  is invariably penetrated and usually surrounded 
by a mineral resembling hisingerite, to which attention will pve- 
sently be directed. 'I'he mineral has a hardness oE 5 to 5 . 5 ,  and 
easily fuses before the blowpipe, with evolution of sulphurous acid, 
to n magnetic reguluu. 

Magnetite - - 30.42 - 

I t  has the composition : 
Equivalent 

I3 ntios. 
- 52-94 - 57.91 - - 2'068 

0 .  1g0} 2'258 
Iron - 
Nickel - 5.06  - 5 .53  - - 
Copper - trace trace - - - 
Sulphur - 33.41 - 36.66 - - 2.285 
Silicate - 8.59 - - 

100*00 100*00 
- -  

These numbers give the formula (Fe,Ni)S, or * that of the iron 
(nickel) monosulphitle or troilite, wliicli has hitherto only been 
met with in meteorites. 

Intimalcly associated with the troilite, and evidently a product 
of its oxidation and further alteration, is the mineral nlrcady 
mentioned, t,he fresh fracture of which is of a light olive-grcen 
colour, that by exposure to the air soon becofies browiY and after 
some days turns quite black. 

Its specific gravity is 2.919 ; and its composition: 
0 ryg"1. 

Silicic acid - - 31.70 - - 16.90 
Iron sesquioxide - - 51.49 - - 15.44 
Iron protoxide - - 3.81 - - 0.85 
Water - - 15.66 y - 12'06 - 

100'56: 
Thoso numbers indicatc t l ~ c  formula : 

FcO,SiO, +3(2Fe20,,3Si0,)+ 141-1,O 
8s that Of the minerd. Nauckhoq however, drnwfl nttdiol l  to  
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the rapjdity with which the oxidation of the pulrerised mineral 
talres place : fire days after the analysis was made the per-centage 
of iron-protoxide in another portion had fallen to 3 '47, and after 
three weeks to 1 *55. The origind unchanged mineral \vas pro- 
bably a hydrated fesrous silicate. 

The following roclrs from Disko islund Iinrc been cxaiiiined by 
Nauck hoff : 

I. Section of a bix-sided basalt coluinn from 33rcileda1, east side 
oE Slmrfve%eII and about 10' E. of God lmn  ; showing compct 
d a ~ k  greyish-green ground-mass with cr~pto-cry~tnlline tcxturc ; 
under the microscope, crystals of a felsliar, augile, mid magnetite 
are recognised. Fusible before tho blow+1x.- 11. Basalt from 
the east side of the ridge at Ovifak, wliere the iron and brocciu 
Tvere found. Fusible before tlie blowpipe.- 111. Rock occurring 
in ronnded masses, with p e e n  foliated crust, in the basalt ridge, 
and inclosing spangles and spherules of iron, some (5-7 mm. in 
diameter ; these exhibit Widmannstlittian figures. Appears to be 
a very finely granular mixture of L\ felspar with a sn1d1 amount of 
a greeu mineral, probably augite, and imperfectly crystnllised 
magnetite, which latter u s d l y  surroulids the spa~~gles of iron ; 
olivine is only occasionnlly mct with, in grains the size of a pea. 
Melts with difIiculty before the blowpipe.- IV. Very hasd browll- 
coloured mass inclosing rock i n  which iron spangles nro foulld ; it 
closely resembles 111. The ground-mass consists of a felspar, 
probably anorthite, tho crystals of wbicli are occasionally large, 
and show marks of twinning, auud a great number of reddish 
octahedra closely resembling spinel. S m d l  particles of a greenish 
mineral, having the appearance of augite, me alsotobc distinguished. 
Spangles of iron are very rarely found in the folspar ; and magne- 
tite is apparently absent. Melts very slowly before tlie blompipc. 
-V. Rounded lump of grey roclt from the basalt ridgc ; it ~vns  
covered with IL dnrlr-green vesiculw crust, fyol\l I:, to 20 nim, 
thick. Thro~gh the grou~id-l~l:iss, which nppc:Lys t o  consist of a 
felspar, were disseminated numesous brilliau t greyish scnlcs, 
besides some very black nmgnctitc or grr~pliite. Augite sparsely 
distributcd ; abuiidance of red spinel in solno parts, none in 
others. Melts with great difiiculhy before ihc blowpipe.-VI. 
The dark g~*eenish-brown crust of V., clpsely rcsemblii~g that 
of tIie rouudefi inxsses HI. I t  (?ousists of a felspar illclosing 8 

brown alld a green augite-like mineral, and, in places, clusters of 
granules of spinel, Melts with g p o t  difficnlty before the blow pip^. 
-VII. Light-grey foliated rock from ovifak, the exact circum- 
stances of the occurrence of which itre 110t Itnown. The ground- 
Illass consists of a mixture of a felspar with a grey, finely foliated 
mineral & , h  graphitic lustre. Red spinel is met with abundantly in 

constituent minerals. This varioty of YOck, like those from the 
ridme is covel*ed with n rufhlilte Cl'u5t. It brC?akS easily, and alivnys a ,  parallel to tllc scales. Before the hlowpipe i t  melts with difficulty 
on the v1lI. Conipxct, sligbtly wentlmed breccia, filling 
a fissure two to t11i.ee iiiclics witlc 111 t h  h d t  ridge pnrallol to 
wIiioIi it ru119, It is :I bhek g r ~ t l ~ u l : ~ ~  I I ~ ~ M S )  devoid of ul~ta]lio 
lustre, alld illdoses fqnients ,  EWW with edges s h r p  and angular 
otliers with the oornerrj rouuded, of tl rock extLctly like that form- 
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ing the ridge.- IX. Loose, much weathered breccia, from the top 
of the ridge, in irregularly shaped fragments. It can be broken 
in pieces with the hand, is much rusted, and closely resem?es the 
oxidation of the metal blocks. Like the preceding specimerli, it 
incloses rounded fragments of the rock forming the ridge. Fhc 
specific gravity is about midway between that of iron and of 
magnetite.- X. The broken-up basalt, resembling that of the 
ridge, inclosed in the weathered breccia IX. 

111. 

42'72 
tracc 
tracc 

16-01 

14.27 
tlacc 

1'64 

Silicicrtoid - - 
Titanic acid - - 
Phosphoric acid - 
Iron scsquioxide - 
Alumina - - 
Chromium oxide - 
Mametitc - - 
Iron protoxide - 
Manganese pro- 

toxide. ] 
Nickcl Fnd Co- 

balt oxides. 1 
Magnesia - - 
Limo - - - 
Y o W h -  - - 
Iron - - - 
Nickcl - - - 
Cobalt - - - 
Cop cr - - - 
HyLfrogcn - - 
Carbon- - - 
Sulphur - - 
Chlorino - - 
Watcr - - - 
Rosiduo - - 

Soda - - - 

IV. v. VI. 

34'12 38'69 44'94 - - - - - - 
31'83 19'18 22'20 

6'63 14'86 9'45 
- 0'29 - 

---__ 

4'88 - - 
- - - _  - - - -  

Spociflc Gravity - 

IX. 

0'81 

0'12 - 
2'92 

77'39 - 

- 
- 

- 
0'82 
>race 
0'20 
0'11 
trace 
7'13 
1'81 
0'33 

)'30P 
0'61 
2'33 

0'14 

3 '71  

xaco 

- 
19'23 

1 

- 
I. x. 

41'26 
0'34 

16'18 
13'06 

-- 
- 

- -  - 
10'78 
0'26 
- 

6'41 
7'97 
1'64 
0'08 - 

tlmx 
traoc 
O'@ 
0'86 

0'25 

- 

- 

trrtoo 
- -  

-- 
99'41 

i'a6d 

49'18 
0'62 
0'13 
6'52 

13'62 - - 
10'31 
0'28 
- 
6'83 

11'61 
1'84 
0'06 - - - 

CraCO - - - 
tmcc 
0'31 

00'04 

- - 

VII. 

31'92 
-- 

- 
32'36 
0'08 - 
4'02 
0'19 

3'016 

VIII. 
1'04 

0'18 

2'31 - 
52'61 - 

- 
- -  
- -  

- 

- 
11. 

48'04 
0'39 
0'07 
6'89 

13'13 
I - 
11'14 
0'11 
- 
6'17 
10'87 
2'83 
0'08 - - - - 

0'261 
0'79 
0'98 

dace - - - 
00'72 

3'024 
__ 

traco I - I tram I 
trace 

4'98 2'86 0'02 
11'01 111'67 1 0'30 

traccl 0'77 0'34 
0'20 ~trnce trncc 

Tschcrmak examined two microscopic sections of the Ovifak 
rocks, and compared them with sections of the meteorites of Jonsac, 
Juvinas, Petersburg, and Stannern, which consist chiefly of augite 
and anorthite, with little or no nickel-iron; they form a class 
whicli G. Rose termed '' eucritic." Both sections exhibit a crust, 
as meteorites possess ; i t  is, however, so altcred by oxidation, that 
it is not possible to determine whether it is the fuscd crust usu+y 
noticcd on a meteorile. The crystals of felspar, wliich, :Lccordlng 
to Naiiclrlioff s analyses, must be regarded :LS anortliitc, are fully 
developed ; they pcnetrate tlic augitc, iron, aid magnetite, and 
must evidently have been formed before them. They arc corn- 
plctely transparent, and have but few and large cavities, which are 
filled, partly with black granules, partly with a brown substance 
of irregular form j some traversing the length of the crystals are 
filled with a transparent glassy substance. Tho augite is of a 
light greenish-brown hue, travcrsed here and there by f l a ~  ; it 
fills gaps betwccn the other constitucnts, as tins been often obscrvcd 
in dolerites and diabases, and encloses individual black grains. In  

tion containing iron the coIourless felspar oncloses ti black 01- 
brown substance running the length of the crystals, 01' llust-l&e 



fine bhck'panules, 'or larger round transparent bodi 
colour, which may be the mineral Nauckhoff re 
Side by side with the felspar, brown grains, less numerous than in 
the former section, are seen, and these are probably augite. Black 
particleg moreover, occur, which by reflected light appear to bc 
semi-metallic, and are probably magnetite, as well as others that 
are likewise black, but devoid of lustre, tvlicli seem to be graphite. 
A few small grains of troilite were also recognised. I n  the second 
section, which bore a general resemblance to the first, the felspar 
crystals were larger, the matrix bcing made up of finer crystals. 
I n  some of the felspar crystals cloudy pale-brown patches were 
observed, which, when viewed with a higher power, were found to 
be due to numl?erless, minute, elongated, inclosed granules lying 
in parallel position, or to others that were shorter and more rounded. 
Those appearances recall those noticed in eucritic meteorites, like 
that of Jonsac, except for the fact that' the inclosed particles are of 
smaller size. The larger cavities in the felspar are filled in the 
game manner as in the other rock-section from Ovifak. The 
structure of eucritic meteorites is tufaceous ; that of the Ovifak 
rock very compact. This distinction, however, has often been 
observed in meteorites. Many chondritic meteorites are tufaceous ; 
while others, having similar chemical composition, like thc aerolites 
of Lodran and Manbhoom, are compact and crystalline. The 
augite of the Ovifak rocks has not the characteristically filled 
cavities observed in that of certain eucritic meteorites ; but in the 
augite of some meteorites, as tho f Shergotty and Busti, for 
example, they are equally wanting. 

The meteorites of Ovifak in some respects resemble the carbo- 
naceous meteorites, though they differ greatly from them in othcr 
characters : especially in the appearanco of both metallic and rocky 
portions. They form a new type in the series of mctcoric rocks, 
arid fill the gap that has hitherto separated the carbonsccous from 
other meteorites, 

I f  some differences are to be traced between the remarlcable rocks 
and irons of Ovifak and known meteoritcs, others still greater 
present themselves, when we compare the Greepland masses with 
terrestrial rocks, even with the basalts and diorites, near which it 
might be proposed to class them, on accoynt of the OccurrcncC ill 
them of mag-lletitc, and of the cxyst~111ne arrangement of their 
silicates. Iron 118s not hitherto beon found as metal iiicloscd in 
basalt, except on very rare occasions (as by Androws in the basalt 
of Antrim," and thcn only in fine p$$e?, and apparently not 
alloyed with hickel and cobalt), while troilite 1s a meteoric rnincra], 
and has never been mct with in a, terrestrid rock. 

But if the weight of evidence favours the assumption tllat 
these masries are of meteoric origin, there renlain the fol lo~ing 
considerations to which attention has been drawn by I<amll1&+ 

- --- 
* A. E. Rcuss detcctcd the proscncc of iron in some Bohemian basalts by 

Anbows' method. (Kennyolt'ci UebekicAt Result. Milt. J'orsc1l,tnyen, l8S9,  
105.) 
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berg, supporting the view that they may possibly have been 
erupted. 

Of the rocks composing the globe, the greater portion accessible 
to  us have been modified by the action of water. Thcre is one 
class of which this cannot be said : the molten masses brougllt to 
the surface by volcanos, the various rocks we term " Invn." How 
ever they m y  differ as regards constitueiit minerals, they have 
amongst them a family resemblance, and it is with them that the 
meteoric rocks may be compared. 
Java consist of augite and anorthite, as do the meteorites of 
Juvinns, Jonsac, and Stannern. Tho "bombs " of the prehistoric 
volcanos of the Eifel are composed of olivine, augite, bronzite,;%nd 
cliromite, minerals that are commonly met with in meteorltes. 
Hence arises the question : Are these masses, $0 siinihr in their 
lithological characters to the meteorites, samples perhaps of tlie 
tlie inlier unchanged nucleus of our planet ? Does the original 
niws of the earth d i f h  in point of magnitude only from the frag 
rnents which yield to its attraction ? 

The mean density of the earth is greater than that of the 
minerals composing the rocks of the outer crust. The volcnnic 
rocks and the meteorites, which in point of chemical constitution 
are basic, are alike denser than this crust. The presence of 
metallic iron, a characteristic feature of meteorites, points to the 
absence of water and free oxygen as one of the essential conditions 
for their formation. Terrestrial rocks rarely contain iron, but i t  
itr replaced by an oxidised form of iron-magnetito. Only in 
combination with platinum is it foulid in the mctnllic state. May 
the rocks of the interior of our globe contnin this, tlie most im- 
portant of all the metals, in an uncombined condition ? 

I t  has been pointed out by DaubrEc that 11 region likc Grecn- 
land, where doleritic rocks cover so widc an area, appears in D 
marked dcgreo to present the conditions necessary and favourable 
for the iiphcaval of masses from very considerable depths. 

Another phase of the question to which hc directs attention 
shoidc1 dso be mentioned. It appears not improbable that tho 
J J : I ~ L  of Greenland, which contains more than 20 per coni. of 
iron-oxide, may during eruption have undcrgonc reduction sudi 
216 Ile imitated in his laboratory some years'since. This theory i s  
tlic more admissible from tlie fact that in tlie rcgion under ~011- 
hiderntion, between Lat. 6g0 and 7 2 O ,  numerous lnrge I)eils of 
lignite, as wrll as graphite, occur, especially iu the Island of 
DisIto, in which Ovifak is situated. 

I n  a paper on the anomalous magnetic cliantcters of iron-iesqui- 
oxide lwepared from meteoric iron, communicated in February last 
to thc French Academy, Dr. Lawrence Smith announces that the 
investigation of this iron, on which he is a t  present occupied, has 
convinced him that the Ovifak metallic masses are of terrcstrial 
origin. 

3'Jie fact, observed by Nordenskjold and JVoI~ler, of B e  evolu- 
tion of' a lnrge amount of gas by OviftLk iron wlicii Iieated, led 
theso obscrverrJ to tlic coiiclusion that it could never have been 

The old lams of Iceland 
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exposed to a high temperature. Tschermak, however, points out 
that this phenomenon has only been observed in experirnehts ~011- 
ducted at ordinary pressure, and it must not be forgotteu, he 
maintains, that these masses, though surrounded by a lieatod 
medium, were at  the same time subjected to the superincumbent 
pressure pf u vast layer of fluid basalt. They m ~ y ,  moreover, 
have originally had a different composition, and the oxygen which 
plays SO essential a part in the gaseous evolution, rimy have been 
talcen up subsequently during exposure to the atmosphere. 

Daubrhe draws attention to a reaction, mentioned by Stammer, 
and thorou@dy investigated by E. L. Gruner (Compt. Bend. 
xxiii. 28 ; xxiv. 226), that, in the presence of iron-oxide, or even 
of iron under certain circumstances, carbonic oxide breaks up, 
depositing carbon,. partly in combination with iron, partly in in- 
timate mixture wlth iron-oxide ; and that this reaction, which 
hnu been found to occur at 400°, does not ttbkc place at very 
high temperatures. 

Nordenskjold's paper is illustrated with a pian of the shore nt 
()"if&, where the irons mere found, and with a sketch made on 
the spot by Nordstram of the three largest m:tsses (above, p. 440), 
showing them partly immersed ; and in a plrtte arc representations 
of seven of the blocks-one showing very distinctly the manner in 
which the Inetd is rent during oxidation. Nauekhoff 113s appcntlcd 
to his paper in the MittAeiZu~zgen a drawing of the gangue, indi- 
cating the position of the smaller pieces of iron and tlic breccia. 
Four excellent photographs of the larger masses have been pub- 
lished by the Hofphotogrnph Jaeger, in Stockholm. 

One of the largest blocks, woigliing 10,000 lbs., was offered for 
mle in New York for 12,500 dollars in gold, and smaller speci- 
inens at eight doIlars per Ib. 

As is well known, implements of meteoric iron hare from time 
to time been found in the possession uf the Esquimaux (above, 

324, &e.). Some recent specimens, inserted in bone halldles, ?. from Esquimnux kitchen middens, were described by Stce~~strup 
at the Congre's international d'Ant?wopologie et d'Arch6oologie 
prehistoriques 2 Uruxelles (Session de 1872). For figures of 
these implements gee also Mathiauz pour l'hisfoire prinzitive el 
naturelle de tISomnae, 9 Ann&, 20 SQrie, Tome Iv. Livraison, 
1873, p. 65, pl. 7. 

CRYOCONITE found 1870, July 19th-25th, on inland ice, east OC 
Auleitsivik Fjord, Disko Bay, Greenland.-Meteoric metallic 
purticlos foulld in snow, which fell (1.) 1871, December, fitoclr- 
]lolmj (2) 1872, March 13th, Eva% Findand i (3) 1872, 
August 8th, Lnt. 80' N., Long. 13' E. ; (4) 18'72, September 
2nd, Lat. 80' N., Long. 15" E." 
Early in December 1871, there WRS a heavier fall of snolv 

the n&g1bourhood of Stockholm than ally that had occurred there 
within the memory of living persous ; and it presented to Norden- 

* A, E. NordcnslrjBld. Redoghrclsc fbr  en Espcdition till Grijlllulld Lr 
1S7G, p. 28. See also aeo l .  Mag. ix. 3.56, (ubove, p. 395) ; Cov,,p,t. ~ { ~ ~ d . ,  
lrxrii. 403 ; Jour. l'rnkt. C h i . ,  ix. 950 ; Poyy. A?tn,, cli. 154. 

-- 
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slrjold an opporttinity of determining whether the S ~ O W  brought 
~osmicai matter to the earth's surface. A cubic metre of appa- 
rently pure snow, collected towards the end of the. fall, left on 
melting a small black residue. From some of this substance, 
when heated, a liquid product distilled over; a portion when 
burnt left a red ash ; while a magnet extracted particles which, 
when rubbed in an agate mortar, exhibited metallic characters, 
and on being treated with acid proved to be iron. Although the 
possibility must be admitted that this material may have been 
derived from the chimneys and iron roofs of the city, already 
covered with a thick layer of snow, the result was sufficiently in- 
teresting to make it desirable that a similar experiment should bo 
tried with snow falling remote from towns. For this purpose 
snow was collected on the 13th March 1872, by Dr. Karl Nor- 
dcnskjold at Evoia, in Finnlund, to the north of Helsingfors, and 
in the centre of a large forest. It was taken from o f  the 
ice of the Rautiqjerwi, at a spot which is separated by a dense 
wood from the houses of that northern station. When melted, 
this snow yielded a soot-like residue, which under the miscro- 
scope was found to consist not only of II blaclr carbonaceous sub- 
stance, but white or yellowish-white granules, and from it thc 
magnet removed black grains, which when rubbed in a mortar were 
seen to bc iron. Here again the material was too small in amount 
to allow of a determination of the presenc nickel and cobalt ; 
in other words, to establish the meteoric origin of the metal, The 
Arctic Expedition of 1872 presented an opportunity for the ~01- 
lectioii of sno~v in a region as far removed as possible from human 
habitation. On the 8th August, the snow covering the drift-ice 
at  Lat. 80' N. and Long. 13' E. was observed to be thicltly 
covered with small black particles, while in places these pene- 
trated, to a depth of some inches, the granular ma89 of ice into 
which thc underlying snow had been converted. Magnetic par- 
ticles were abundant, and their power to reduce coppcr-sulphate 
was established. Again, on the 2nd Scptember, at Lat. 8 0 O  N. 
and Long. 15' E., the ice-ficld was found covered with a bed of 
freshly fallen snow, 50 mm. thick, then a more compact bod 
8 mm. in thickness, and below this a layer 30 mm. thick of snow 
converted into a crystalline granular mass. Tho latter was full of 
black granules, which became grey when dried, and exhibited 
the magnetic and chemical characters already ment,ioned ; they 
amounted to 0.1 to 1.0 millegramme in a cubic metre of snoivv. 
Analysis of some millegrammes enabled Nordcnskjold to establialt 
the presence of iron,  phosphor^^, cobalt, and probably nickel. 
The filtrate from the iron-oxide gave a small brown prcaipitatc, 
which gave a blue bead with borax. The portion insoluble in 
acid consisted of fine angular colourless matter, containing frag- 
mcnts of Diatoms. This dust from thc polar icc North of Spitz- 
bcrgen bears a great resemblance to the remarlrablo BUbStarvx, 
cryoconite," which W ~ F J  found in Greenland in 1870, very evcnly 

Geol. Mag. vol. _. ix. - p..?63. 
* A. E. Nordenskjbld. An Account of 

Q ab_oye, P 
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distributed in not inconsiderable quantity on shore-ice, as ~ 0 1 1  011 
ice thirty miles from the coast and at  a height of, 700 metres 
above the sea. The dust of bothlocalities has probably a-common 
origin. 

The cryoconite is chiefly met with in the holes of the ice, form- 
ing a layer of grey powder at tlie Lotton1 of the water flling the 
holes. Considerable quantities of this substancc are often carried 
down by tho streams which tramrsc tho glacier in all directions. 
The ice-hills which fecd these streanis lie towards the cast, on a 
slowly rising undulating plateau, on the surface of which not the 
slightest trace of stone or larger rock-masses wa3 observed. The 
actual position of this material, to which Nordenskjold has given 
the name of cryoconite ( ~ ~ 4 0 s  ice, and K ~ K  dust), in open hollows 
on the surface of the glacier, precluded the possibility of its hav- 
ing been derived from the ground beneath. 

The grey powder contained a not inconsiderable amount of or- 
ganic matter, which, even at the low temperature of the ice, under- 
goes putrefactive decomposition. & quantity, amounting to from 
two to thrce cubic metres, which \vas lying in the dried-up bed of 
a glmier-stream, emitted n very off'ensive odour, bearing some 
resemblance to that of butyric acid. 

When examined with the microscope, the chief constituent of 
this powder appears to consist of colourless, crystalline, angular, 
trausparent grains, among which are a fern yellow and less trans- 
parent. Some had distict cleavage-surfaces, and were possibly a 
felspar ; other crystal fragments, having a green colour, were 
probably augite ; while other black, opaque particles aould be re- 
moved with a magnet. These foreign constitutents, however, 
are present in so small a quantity that, if all the white grains con- 
sist of one and the same minerd, it may be regarded as homo- 
geneous. The specific gravity of this mineral is 2.63 ; the hard- 
ness apparently inconsiderable, and the form probably monoclinic. 
I t  resists tho action of acids ; by long digestioll wit11 sulplluric 
acid 7.73 per cent., with hydrochloric acid 16.46 per cont. '(vcre 
dissolved. Lime-carbonate was not present. According to  
Lindstrom's analysis, it consists of- 

Silicic acid - - 62.65 Potash - 2. 
Phosphoric acid - 0 . 1 1  Soda - 4.01 
Alumina - - 14.93  Chlorine - - 0.06 
Iron oxide - - 0.74 Water (hygroscopic) 0.34  
Iron protoxide - 4.64 organic matter and 
Mmnganese protoxide 0.07 combined water" - 2.86 
Limo - 5'09 - 
Xagnesia .. 3 '00  100.12 
This corresponds with the formula : 

zR0,SiOa+A1,0~,8SiO~t-H20. 
That it.is 

not @ product of tho weathering of tho gneiss of tho coast i s  show11 

0 This passed off W V ~ C U  tlie minerd IVM hented to tciupcrntures ranging 
froill 100' to it red heat. 

origill of this cryoconite is highly enigmatical. 



464 DR. W. FLTGII!L‘, GREENLAND METEORITES. 

by its inferior hardncs, iiiclicating the abscuce of quartz, the 
large proportion of soda, and the fact of mica not being present. 
That i t  is not dust derived from !,lie b w d t  %red of‘ Greenland is 
indicated by the suborlliuate psitioii iron-oxide occupie3.amopg 
the constituents, as well as by the large proporiiou of si1ic;c a d .  
We have then to fit11 back on the awumption that it is clthcr of 
volcanic or cosmical origin. 

That dust may be carried immense distances has been well 
established. Darwin* refers to instances of its having fallen 011 
ships when more than a thousand miles from the coast of Africa, 
and at points sixtecii huntlred miles distant in a north and 
south direction. If‘ the Greenland dust were volcanic, i t  would 
probably have bcen wafted fyom Iccland or Jan Mayen, 01’ sonic 
as .yet unknown volcanic region in the interior of Greenland. 
Nordenskjold found it to Lcar the closest resemblance, under the 
microscope, to:the ash of Vesuvius (1822), and to a spccimen of 
that which fcll at Barbatloes and probably came from St. Vincent. 
Looked at in thc mnss, Iiowever, it is a t  once seen that the 
volcanic ash is of a brownish red ; the cryoconite is grey. The  
magnet when placed in contact with the Vesuvian ash failed to 
cxtract aiiything ; out of that from Barbadoes i t  drew magnetic 
particles, which, however, were not metallic, nor did they contain 
nickel or cobalt. 

The cryoconite, nevertheless, whencesoever it comes, contains one 
constituent of cosinical origin. Nordenskjold extracted, by mep118 
of the magnet, from :I Inrge quantity of material, sufticient particles 
to  determine their metallic nature and composition. Thcsc grains 
separate copper from a solution of the sulphate, and exhibit uon- 
clusive indications of tlic presence of cobalt (not only before the 
blowpipe, but with solution of potassium-nitrite), of copper, and 
of nickel, though in the letter case with a smaller degree of 
certainty, through the rcactions of this metal being of R less 
delicate charactor. Morcover, ammonia rcnioves from cryocoiiito 
a humus-lilrr substance which, among other characteristics, in its 
powers of rebistiug powerful oxidising reagents, closely resembles 
tlic organic compound found in thc residue of Ovifak iron after 
treatment with acid. 

Hail, which fell at Stockholm in thc autumn of 18’13, was found 
by Nordensljold to contain grey metallic particles that reduced 
copper from its sulphate. Although tho roofs of the buildings 
surrounding the Academy, in the courtyard of which these hail- 
stones fell, are of iron, the grains wcrc rounded, and of light 
colour, instead of a reddish-brown. The observation is of sufficient 
interest to nllow of its being placed on rccord. 

I t  has bceu shown that small quantities of a cosrnical dust, 
containing iron, cobalt, niclicl, phosphorus, and carbonaceous 
substances, fall with othcr atmospheric precipitates on tho earth’s 
surface. Nordenskjold, in his paper, alludes to tho theory, already 
advanced, we believc, by Iiaiclingcr, that this deposit m y  play an 

* C. Darwin. Jourital of Rescurclies of u Nuturalist ; V0ya.W fls1.M.S. 
“ Beu!jle,” new cd., 1870, p. 8. 
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impoptant part in the economy of natnre in supplying phosphorus 
to soils already exhausted by the growth of crops. His observa- 
tions, moreover, are of value through the light they throw on tho 
theories of star-showers, aurorm, &c. The small but continuous 
increme of the mass of our planet, which appears to ta la  place, 
may lead students of geology to modify the view at present held, 
that from the time of the first appearance of vegetable and animal 
life upon our planet it has undergone no change, in a quantitative 
sense ; in other Words, that the geological changes which have 
occurred have been confined to a difference in the distribution of 
material, and not to the introduction of new material from without. 

When the instances of the fall of soot-like particles, blood-rain, 
sulphur-showers, &e., which have from time to time been da- 
scribed, are considered, the view pronounced by Chladni, that 
these phenomena are duo to the precipitation of large quantities 
of cosmical dust, appears of great import. The black carbona- 
ceous substances which fell with the Hessle meteorites, and coated 
some of them, may be quoted as an illustration. Some meteo- 
riles, moreover, are so loose nnd friable in testure that they are' 
very readily rcduccd to powder, as the Ornans metcorite (1868, 
July Il th),  while that which fell at Orgeuil (1864, May 14th) 
breaks up when placed in wnter. If this stone had not fellen on 
a dny mlicn the ntmosphcre was dry, portions, if not the wllole of 
it, would probably hnve roacliecl tlie cnrtdi's surface in the form 
of powder. These atmospheric deposits may have a very varied 
composition. The dust which fell in Cnlabria, in 181'7," con- 
tained chromium. The red rain that fell at  Blankenberg, in 
pl'landcrs,t in 1819, owcd its colour to the prosenco of cobalt- 
chloride. 

In 1872 three papers were published in thc Comptes B e d u s , $  
on thc origin of polar aurom, which called forth one from 
Baurnhauer,$ where he refers to n theory as to  their origin pro- 
pounded in his thesis De oytu lapidurn nieteoi&oruna (Utrecht, 
1844). After liaving slio~v~i tlic conliexion wliich apparently 
exists between the plenets, their sntellites, the comets, the shoot- 
ing-stars, the meteorites ('( qui,pour moi, sont depetitesplane'tes "), 
and the zodiacal light, 11 disc of asteroids or cosmical matter massed 
together ncar tho sun, he gives expreseion to the following views 
respecting the polar aurorE: Not only solid masses, large and 
Small, but' clouds of ' 6  uucondcnsed " matter prohaHy enter our 
atmosphere (probabile etiani est nebulas materiei primigenia: sine 
nude0 condonsat0 in ntmosphaiyun venire). I f  from our knom- 
ledge of the chemical compoyition of the stones and irons which 

'' L. Ssmentini. Atti della Reale Acud. delle Scienze, 1819, i. 285 ; 
Gilbert's Ann., lxiv. 827. 

t Meyer and Van Stoop, Gilbert's Ann., Ixiv. 335. 
$ Le IfmQchal Vaillant, Conipt. Rend., lxxiv. 510 and 701.-J. Silbermann, 

Compt. Rend., Ixxiv. 653,638, 959, and llEL-€I. Tnrry, Conpt. Rcnd,, lxxiv. 

5 E. 11. Von Bnumhawr, Conipt. Rend., lxxiv. 678. 

--- 
5:s. 
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fall to the eartli’s surface, we may draw any conclusion Fespecting 
the chemical constitution of these clouds of matter, It appears 
possible that, as many of these stones consist partly, and the irons 
almost entirely, of iron and nickel, the attenuated cloud-like 
matter may ah30 contain a considerable proportion of these 
magnetic metals. 

Let such a cloud, the greater part of the constituents of which 
have magnetic characters, approach our earth, which we have 
been taught to regard as a great magnet : it  will evidently be 
attracted towards the poles of this magnet, and,.penetrating our 
atmosphere, the particles which have not been oxidised and are in 
a state of extremely fine division will, by their oxidation, gene- 
rate+light and heat, the result being the phenomenon which we 
term a, polar aurora. Observations have shown that the seat of 
these phenomena is about, not the geographical, but the magnetic 
poles. Not a few facts, even at  that time, could be advanced in 
twpport of the theory, which assumes the occasional presence of 
metallic particles in the higher regions of our atmosphere. More 
than once such particles had been discovered in a fall of hail. 
Eversmann * found in the hailstones which fell on the 1 l t h  June, 
1825, at Sterlitamak, 200 wersts from Orenburg, Siberia, crystals 
of a compound of iron and sulphur, in which Hermann found 
90 per cent. of that metal.? In hail which fell in the province 
of Mnjo in Spain on the 21st June 1821, Pictet found metallic 
nuclei which were proved to be iron ; and the hail which fell in 
Padua on the 26th August 1834, T V ~ S  observed to contain niiclei 
of an ashy grey colour. The larger ones were shown by Cozari 5 
to be attracted by tlic magnet, and to coiitiiin iron and nickel. 
‘‘ It would,” wrote Baumhauer, “ be very interesting, in verifica- 
‘‘ tion of this theory of the origin of polar aurorze, to detect in ‘‘ the soil of polar areas the presence of nickel.”. This theory, 
which a t  the time it was promulgated appeared so rash that it 
met with severe criticism by the great Bereelius,ll has gained 
support from recent researchcs ; among others, the discovery by 
Heis of the simultaneity of boreal and austral aurorp, the relation 
between the aurorac and the meteor-showers, the perturbations of 
the telegraph-lines, which not only accompany, but forecast, an 
auroral diplay ; and the identity of the light, principally that of 

* E. Von Eversmann, Archiv fiir die gCSUnlllkte Nutzirlehrc, iv. 196.-A. 
Neljubin, Archiv f i r  die gesumnite Nuturlchre, X. 378.-R. Ilermann, Gilbert’s 
Ann., lxxvi. 340. 

t Though Von Baumhauer cites this instance, it does not appear that the 
metalhc character of the ‘‘ crystals ” wafi fully established in this CRBC. Nel- 
jubin found them to consist of 7 0  per cent. iron-oxide, and 17.5 per cent. of 
other metallic oxides. In fact, this substance appears to have been an impuro 
limonite, like that which fell at Iwan, in Hungary, on the loth of August 
1841, and was probably not meteoric. 

2 Pictet, Gilbert’s Ann., lxxii. 436. 
5 D. L. Cozari, Ann. So. Regn. Lonil., 1884, Nov. e De& ; New Ed. Phil. 

Jour., xxxvii. 83. 
I1  Juhreslcricht, xxvi. (1847), 386. 
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the green portion of the spectrum, in zodiacal and auroral light, 
a8 establiehed by Respighi.* 

to 
of 

nickel in soils. From the Lahisberg in Austria, a conical hill 
some 300 to 400 metres in height, and covered 60 the summit 
with beech-trees, he took samples of soil from the thick under- 
wood, and fouud therein traces of nickel and cobalt. Other 
specimens from the Haindelberg, Kallenberg, and Dreymrtrclr- 
ateinberg, adjacent hills, yielded the same results, and that from 
the Mwohfeld plain also revealed &aces o f  nickel. These hills 
consist of beds of sandstone and limestoqe, and are quite free from 
metallic veins, It has already been suggested &at impoverished 
soils may have their fertilising powera renewed by the precipita- 
tion of cosmical matter containing phosphorus. 

In connexion with this subject, reference should bc 
the discovery by Reichenbach some years since of the pr 

LVI . -bSTRACT of ir GEOLOGICAL NOTES on the NOURSOAE 
PENINSULA, DISCO ISLAND, and the COUNTRY in the 
VICINITY of DISCO BAY, GREENLAND, by DR. ROBERT 
BROWN, F.L.S., F.R.G.S., etc.” “ Transact. Geological 
SOC. of GIasgow,” vol. v., 1875. By Permission. 

~.-INTRODUCTION. 
ese notes on the ge 

land,? with ffi succinct account of the history o f  geological dia- 
covcry in Greenland ; namely, (I,), by Sir C .  L, Giescckk, early in 
this century, who collected largely, and left many pu1blidled nitd 
MS. observations; (Z.), Dr. Pingel,$ 1828; (3.), Dr. 13. Riiik,§ 

* Iiespjghi, CwILpt, Red.,  lxxiv. 514.-The green ray is that known as 
1241 in Iiirchhoffs scale ; and near it is another of less brilliancy, 1826 In 

t Greenland is divided by the Danish Go,vernment, who maintain a mono- 
Poly Of tho trade up to 73” N. lata, into the’ North and south Inspcctorntcs ; 
the former mbracing d] the co&-line north of l a t 6 * 6 6 O ,  tho latter all south 
of that parallel. The region Dr. Brown is describing may bo termed, Middlo 
Greenland, he says, as it lies between tho p d l d s  of 68’ 30’ and 71” N. 
lat. 

$ With Capt. see c( ~nderi~gelses-Reise til OdyBtf?n df Granladd 
eftcr Hongl. Befafing uaftjrt i Aurene, 1828-51, 1832.” Translated into 
Pn&h by (r. Q. Mncdougall, 1887. Scc d u o  “Procoed. Gool. SOC. Landau," 
VoL ii. p. ao8. 

§ u Om den geoguphiglro Beslc&enhed af dc dttnfh LPnudcIs-dktrikter i 
NordPanland9’ : UdSigt over Nordgrbnlancls Geognosic (Det Kongl. iLznvLc 
vidensk. Sol&ab. SL., 3 Bind, 1859, p. 71): In all, DT. Eink rcsided 22 
summers and 16 winters in Greenland. Also ‘‘ Jouruai of the ltoyal Geo- 
graphical Society,” vol. xxiii. and vol. xxviii. : (‘ Nnturhistorislr Tidsfflrrift ’’ 
(3rd series), 1852, &e. ; “ Grijnland geogmaphisk og statistisk bcslrrevet,” 
2 POIS. ; and ‘‘ Efikimoiske Eventyr og Sagn ovcrsatte rfter do IufGdte foL,- 
tmllerag Opsltrifter 06 Mcddelelscr.” 

the same scale. 

G c i  2 
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1852: &c. ; (4,), Later explorers in Expeditions from 1852 to 18G7, 
cspecially Sutherland, Ingleficld, I h e ,  and 1Jayes ; c. J. M. Olrik, 
Whymper, and Brown, 1867 ; Nordenxkjold, E e r g p n ,  Nordstrcm, 
and Oberg,” 1870 ; J. G. R~)hde and K. J. V. Steenstrup,t 1872 ; 
(5.), Scoresby and the German Expeditions, for East Greenland. 

II.-GENERAL GEOLOGY OF G~EENLAND (p. 8). 
1. P9z’miEive and Metamorphic Rock.-These are chiefly gneiss, 

mica-schist, hornblende-schist, syenite, Rsc., pierced by granitic 
veins, and are the most widely distributed of all the Greenland 
formations, extending from the extreme north to the south of 
Greenland, with tho exception of a few patches occupied by traps 
and Miocene beds and the Igalliko Sandstone. They reach to 
4,000 feet in height, and form the rock almost cverywherc seen 
protruding from beneath the (‘ inland ” cr continental ice which 
covers the interior of the country. The nspccts of the country 
occupied by this rock are, rounded bosscs of Irills, icc-plancd, with 
mossy valleys or glaciers protruding to thc spa. Rnrcly does it 
form the jagged peaks and more varied scenery of tho tmp-rocks, 
though sometimes rising into high hills, 

I n  this formation are found all the economic minerals of Green- 
land ; such as Steatite, used to makc the lamps and other donmtic 
ware of the native?, though this manufacture is greatly 011 the 
decrease, and Cryolite, a mineral of great and increasing valuc. 
The mineral was originally brought to the notice of mineralogists 
by Giesecld ;$ but it was not until a comparatively recent period, 
chiefly owing to the cnergy of Mr. Taylcr of L o I ~ o ~ ,  now of 
Prince Edward’s Island, and the Mcssrs. Thomsen of Copenhngen, 
that its value has been properly developccl. The mineral derives 
its name from xpbo~, ice, from its property of mclting in thc flame 
of a candle. It is a crystallinc mineral, varying in colour from 
snow-white when pure to almost black when mixcd with extraneous 
substances, probably, according to Eriglok, graphite, as tho 
colouring matter disappears when the mineral is heated. In  
chemical composition it is a double fluoride of sodium and alumi- 
nium: Aluminium, 13’0 ; Sodium, 32.8 ; Fluorine, 54.2. It is 
valuable as an or0 of aluminium, and is now exported in great 
quantities to America and Europe, chiefly to Copenhagen, where 
it is applied to a variety of purposes. In 1861 30 ships were sent 
from Greenland with cryolite. From a recent report 1)y 141.. Paul 
Quale we learn that the chief veins at present worked arc situated 
at Iviktout or Ivigtot on the muth side of Ars~ilc Fjnrd, in South 

~ ~~ 

* (‘ Redo arelse fijr en Expedition till Griinlnnd i r  1870,” nf A. E. Nor- 
denakjold (8fversig-t af IC. Vet.-Akad., Piirh. 1870, No. 10 ; and as a separate 
publication, StockhoIm, 1871). It has been translttted, apparently by Professor 
Nordenskjold himself, in “ The Geological IIa~nzine,” July, August, Sep- 
tember, October, and November, 1872. t Petermann’s “ Geogmph. Mittheil,” 1874, p. 142 ; and “ Om de Buhl- 
farende Dnnnelser paa 6en Disko, Hareiicn og Syd-Side: af Niigssuair’s 
IIalv8en i Nord-Granlnnd,” Af I<. J. V. Steenstrup, &C. Vldenslr. Medd. 
fra den Naturh. Forming i Kjabr@avn, 1874, NO. 3-7. 

2 SCC UbOVC,  p. 341.--EDITOR.- 
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Greenland, in 61’ 13’ N. Iat. and 48’ 9’ W. long. (Green.) 
The su;.face of the vein of cryolite was originally covered with a 
layer of earth, clay, and gravel, which being removed, the vein is 
exposed. Its greatest length is about GOO feet, breadth about 
150 feet, and the extent about 53:OOO cubic feet. It is composed 
of two parts, one close to the fjord, the other to the east, and 
separated by a rock from 5 to 15 feet high and about 100 feet 
broad; it is contained in gneiss crossed in several parts by veins 
or layers running from north-west to south. The principal 
inineral in the vein is, of course, cryolite, but as constant accom- 
paniments are found quartz, ironstone, lead-ore, sulphide of iron, 
sulphur, arsenic, and tin-stone, though the last two are very raro. 
These substances are not evenly distributed through the nims ; 
but the cryolite is partly found quite clean. and unmixed, while 
larger and smaller quantities are found containing more or less of 
the above-mentioned minerals. A strip of the vein only a few feet 
broad along the south and south-west boundary of the same is con- 
spicuous for its richness in iron-stone and quartz, but especially 
for lead-ore and sulphide of iron. The surrounding mountain is 
also in certain places, viz., along the southwestern boundary, 
strongly impregnated with ores of lead, arsenic, tantalite, molyb- 
dcna, and tin. In  the cryolite, according to Mr. Qmlc, are found 
pieces of thc surrounding rock, both of granite and trap, and it 
therefore appears that the cryolite is newcr than the gneiss and 
the Iriqi. The mine during thc winter is filled with ice und ~(now, 
and all blasting must therefore cease from November to April. In 
the summer a n d  autumn, from May to October, the mine c&n be 
worked, except under unusually ,vevere climatic conditione, and in 
this time, with a gang of about 50 men, about 5,000 tons of cryolitc 
can be had. There is considerable difficulty in lreeping the work- 
men in healtli ; but from what I can learn there need be no imnic- 
diate fear of a failure of thc mineral, though its distribution is 
exceedillgly local, being almost entirely confined, except in small 
quantities, to the fjord mentioned. Excepting a sinall amount 
found at Bliask in Siberia, the mineral is confined to Greenland.” 

* I n  addition to the report quoted (Smithsonian Report, 1866) and a 
report issued ‘‘ On the Resources of Iceland and Greenland” by the United 
State8 Government (1868), for further particulars r e g a r d q  the geology and 
Cconolnic value of cryolite, we may rcfer to  ihe mork of ltinlr alreudy men- 
tioned, and the three following works in Danish :-Ii Jacohsen’s “ Et Rnr i 
G r h l a ~ d , ”  with sections and plans (1862) ; E. Bluhme’s “ E’ra et Ophold i 
Cxronland,” 1863-1864 (1865), andV. Vallo’s “ Grbland”  (No. xxxiv. of the 
“ DansIte J7ollCeskrifter” 1861), RE well a8 certain papers by Ueut. Bluliiiie 
(of which the above &rk by him is merely a reprint), in the Danish Magnzine 
“ Bra d i e  Lande,” ~ 0 1 .  i. Many details of the c h e m i d  and other chtlrac- 
teristics of cryolite and its derivativc aluminium may be found in numerous 
1eport.q and communications scattered through various scientific periodicals, 
by Wohler, 13. St. Clair Deville, 13. Rose, Bunsen, Charles N. A. Tissier, J. 
W. Tayler, C. Brunncr, SalvBtnt, Sah-Horstmar, Erdmann, lheren  and 
IhmRrsch, N. Debrceq, Mallet, Bas, H. sfasson, ICobcll, Bondet, Schiitter, 
I-Iirzel, Degoussc, Pubinn, Christofle, ~auerwcin, J. Thomscn, Scherer, A. 
Strange, B. Wuper ,  Dallo, C. IIegemnnn, and otliers. Dcvillu has piiblisllc!d 
a separate work, ‘‘ De 1’iihminium” (I’aris, 1853), und Tissier, a Guide 
Pratiquc de la Fubricution do I’dlumiuium.” 



4’70 BROWN ON NOURSOAK PENINSULA, &a. 

Graphite is found in considerable quantities at Karsok and 
Niakornak, on the Noursoak Peninsula, and on some of the Islands 
lying off the Greenland coast, but hitherto it has not been found 
profitable to export it to Europe. 

The basalt or trap extends right across the country north of 
69’ N. lat., and appears to date from Tertiary periods. It is par- 
ticularly well developed in Disoo Island and the Noursoak penif- 
sula, covering an area of some 7,000 square miles, and rising in 
some places to a height of 6,000 feet, Near Disco these traps 
overlie the gneiss. Properly speaking, the Disco Bay traps are 
not masses of lava, but “ consolidated beds of ashes and volcarlc 
sand,” which in time by pressure have assumed a crystalline 
cbaracter, a fact pointed out also by Nordenskjold. In  the pecu- 
liarly disintegrating climate of Greenland the trap speedily decom- 
poses. With these trap-rocks are almost invariably associated the 
Miocene and Cretaceous beds.* 

2. The Red Sandstone.-This- was originally discovered and 
described by Pingel,? and is only found in the fjords of Igalliko 
and Tunnudleorbik in about 61’ N. lat. It is probably Devonian, 
but owing to the absence of fossils the age of this interesting for- 
mation cannot be accurately determined. The rock is, for the 
most part, firm and hard in structure: and is composed of fused 
quarts particles. It’appaars to be very 10cal;but perhaps is partly 
concealed under the continental ice. 

3. Carbonifroua-The coal long known in Greenland belongs 
to a period much more recent than the true “Carboniferous.” In 
1870 and 1871, however, the Swedish Expedition, as well as my 
friend Dr. Georg Pfaq the inspecting surgeon, for many years 
resident in Greenland, discovered Sigillapia,S a Pecoptel-is (?), &c., 
on the Disco shorc at Ujarasasuk. These fossils, probably belong- 
ing to the true Carboniferous period, have, however, been as yet 
only found in travelled blocks, not in rocks in situ, so that thq 
existence of the Carboniferous formation in Greenland is still 
problematical. They may have drifted in ice from the Carborii- 
ferous strata of Melville Island. One of these plants, sent me by 
Dr. Pfa& I submitted to the inspection of Mr. Robert Etheridge, 
jun,, F.G.S., Palsontologist .to the Geological Survey of Scotland, 
who says : 6‘ The fossil is unfortunately only a blackened cast of 
“ the Fern itself, all the vegetable matter having apparently 
‘‘ vanished, except along the rachis, where a little carbonized 
(( material still remains. Its characters are rendered yet more 
(( indistinct from the nature of the matrix, a fine-grained grit. The 
(‘ Fern appears to be allied to those figured by Heer under the 
‘‘ name of Gbichenia ( G .  Gieseckiana, Hr., G. Zppei, Corda, 
‘‘ G. Binkiana, Hr., &c.), but I think not identical with any of (‘ them; more probably a new species of either GLeichenia or 

* For an excellent description of the basalt of Greenland see Nordonekjzld, 

t “ Afhand. Vidcnskab. Selskab. Skriftcr,” 1828. 
$ Noticed also by Prof. 0. Hem in his IC Bcitrlige zur Stoinko,hlen-Flora 

‘‘ Ged. Mag.” vol, ix., pp. 421, &o. 

der arktiache %ne,” p. 10, note.-EDxTOR. 
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‘( Pocoptsris. The whole of the nervation has disappeared, so 
6‘ that I think& would be somewhat, hazardous to describe it as a, 
‘ I  new. species simply on the two specimens in your possession.” 

4. Cretaceous.-This formation in Greenland lias only been 
recently separated from the Miocene formation, with which it is 
associatd. It is, as far as we yet know, only found in the viciuity 
of Eome or Koke, on the Omenak Fjord, in about ’70°.N. lat., 
though traces have been found on Disco and elsewhere. 

5. Miocene.-This formhtion (included by Rink” in his “ Trap- 
formation med kulforende Lag ”), in West Greenland, is confined 
to the vicinity of the Waigat Strait and the west coast of Disco 
Bay, and is the chief subject of this paper. 

6. Quaternary Deposits.-These consist of peats at present in 
process of slow formation, and of beds of clay, with scattered 
boulders, shells, and other marine remains, the exact counterpart 
of the laminated fossiliferous, brick-clays in Scotland. These are 
described by the author in the ‘‘ Quarterly Journal of the Geo- 
logical Society of London ” (February 1871), and in “ Das Innere 
der Gronland,” Petemann’s ‘( Geog. Mittheil.,” 1871: 

IIL-THE MIOCENE BEDS OB GREENLAND (p. 13). 
The existence of fossil plants of relatively recent date in strata 

on the shores of the Waigat Strait was kuown to GieseckO ; but 
he was unaware of their exact age and significance-supposing 
them to be identical with, or nearly allied to, the ordinary SMlus 
aucuparia and Angelica oficinalis, now growing on Disco Island.? 
It was not until MN. Olrik and Rink had sent some of the speci- 
mens to Europe that their nature was apprehended. Subsequently 
through the exertions of Captain (now Admiral) IngIefieId, R.N., 
I)r. Lyall, R.N., and Dr. David Walkeriof the ‘‘ Fox ” Expedition 
-aided by M. Olrik, several specimens reached Englaud, alld 
these with lliose already in the Copenhagen Museum were, wiih 

. the other Arctic plants, doscribed in Professor Heer’s very im- 
portant work, “ Flora fossilis arctica ” (1867). A general resumk of 
his result8 was given by him in the ‘‘Journal of tho Royal Dublin 
Society,” vol. v. pp. 69, &c., for 1867. 

After explaining the circumstances of his visit to Noursoak, in 
company with Mr. E. Whymper, Mr. A. p. Tagnor, two other 
Danes, and several natives, in 1867, Dr. %x~ll proceeds to give 
notes from his journals. 

1. AtanakerdZuk, Lat. 70” 2’ 30” N., Long. 62’ 15‘ w W, 
The rock seen on the shorcs of tho mainland when coasting from 
Jalrobshavn (Ilulissat) to this 10Callty 18 the gneiss, sometimes 
i.ising into hills 1,400 feet in height, but generally in low rounded 
hills, with mossy valleys ; the hills covered with boulders, and 
smoothed by ice-actio? The rocks are bare, except where coated 
with a mossysovenng of Lichens, while hero and there, on 

* (I GrSnland,” vol. ii., App., p. 139. See further on, p. 497, 
t SCO ‘ 6  Florula Discoana,” abovc, p. 256. 
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places wlicre a peaty soil has accumulated, the Arctic Birch 
(BetuZa nana), Willow ( XaZix, various species), Aszdromeda, 
Voccinium, orL Crowberry (EnLpctrum) creep in such unwonted 
profusion that in the height of‘ summer some more favoured spots 
seem almost to support the florid title which Erik lhnthri  gave to 
the country he was the first European to land on. Everywhere 
the dreary marks of present or former ice-action are apparent: 

The first exposure of trap-rock noticed was at Akpaet (Rltcn- 
benk, Lat. 69” 45’ 34 N., Long. 51@ 7’ W.), appearing also 011 
Arve-Prince Island. Such Tertiary igneous rocks continue as far 
as 76” N. Lat. 

At Atanekerdluk,* on the north coast of the Waigat,t the shore 
consists of a strip of sandy beach, backed by lofty trap cliff% 
sloped and ravined, from 3,000 to 4,000 feet high, and traversfd 
with white streaks of Miocene beds. The chief locality for fads 
here is on the side of a hill,$ about 1,154 feet above the sea, mostly 
in fragments of hard ferrug5nous shale, resisting disintegrntion 
better than the associated shales and sandstones.$ 

Dr. Brown, ascending the ravine of the Ekndluk stream, made 
tlie following section (p. 21) :- 

Section d o n g  the Course of the Stream at Atanekeduh  : Gcned 
Strike o j t h e  Strata X.N.E., Dip as noted. 

1. G feet (3):  sandstone, dip 32’ (concealed by d6bris, and 

2. Shnly coal (?), 10 inches. 
3. Seam of lignitic coal, 14 inches. 
4. Shale with faint vegetable imprcssionu, 16 inchcs. 
5. Hard clayey shale, broken into splintery angular picccs, 10 

6. 20 feet: blacli shale, faint vegctnblc impressions. 

TO the south older traps are known to exist. 

probably resting on trap). 

inches. 

* Esquiinaus : ‘( Rocks in tlic Sca ” ; basalt rocks forming a skerry off 
thc sliorc. 

thc nativcs. 

‘ I  Brit. Assoc. llep. 18C9,” p. 3. 

follow~ng section to Mr. E. Whymper, “Brit. Assoc. Iiep. 18G9,” p. 4:- 

t Wpygatz of thc old Ilutch ; Waigattct of the I>aucs ; Ikal*cscksdt of 

$ Thc most northern of thrco’ peaks overlooking tho bay.-WrIYaiPm, 

3 A trench cut here, apparently in the tabs of the Iiillsidc, gave tlic 

1. Light grey finc s:ind - 1 €oot 7 iiiehes. 
9.  Grey finc sand - - 5 inchcs. 
3. Whitc finc sand - - 8 inches. 
4. Grey finc sand - - 9 inchcs. 
5. Whitc fiiic sand - - G inchcs. 
6. Yellow Sand (not pcnctratcd). 

Tlic plant-imprcssions were found in pieces of hard rcd clay in the upparmost 
bod or on thc surfncc ; and also from bed3 2, 3, and 4, in softer nnd moqc 
brittlc shales, and in lumps of hard iron-grey clay. 

Mr. E. Whymper’s Report on the Geology of this locality is given ill ti; 
I‘ Brit. Assoc. Report” for 1869, p. 1, &e., and, wit11 Notes by Dr. R. Browti, 
in Prof. Hecr’8 Memoir on the fossil plants from Greenland in the I‘ Phi. 
Trans.” for 1869, p. 446, bc.  See also Nordenskjiild’s Memoir, above, P. 432. 
-EDITOIL 
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7. 16 feet : fine-gained sandstoile, with brownish specks 

8. Shaly seam, interstratified with sandstone in thin layers, 

9. 6 inches : sandstone in thin layers. 
LO. 1 inch: shale. 
11. 18 inches : fine white sandstone. 
12. 8 inches: soft shale. 
13. 11 inches : shaly coal, dip 28". 
14. Soft black shale, 8 feet, 
15. Soft white sandstone, 3 feet. 
16. 4 inches : soft black splintery shulcs. 
17. 24 feet : hard sandstone. 
18. 3 feet: white sandstone. 
19. 2+ feet : splintery shale. 
20. 10 inches : soft sandstone slide. 
21. 4 feet : splintery shale ; the section is here much hidden by 

22. White soft sandstone, 3 feet. 
23. Splintery shales, 6 feet. 
24. Fine-graihed brownish sandstone, 5 fect. 
25. Shaly beds, intermixed with some thin sandstones a11d hard 

shale, covered with d6bris. I estimated the dcpth of these beds 
to bo about 150 feet. 

dip 26'. 

6 inches. 

dkbris. 

Dip 27F. 

26. 4 feet : white sandstone. 
27. GO feet : splintery shale. 
28. 5 feet : white sandstone, dip 43'. 
29. 8 feet : shale. 
30. 16 feet : brown sandstone. 
31. 3 feet : shales. 
32. 5 feet : white sandstone. 
33. 28 feet : black splintery shales. 
34. 4 feet: slides. 
35. Brow11 s~~dS1O11c, exposod here and tlicrc, but tho sectioll 

for about 150 feet is conccaled by dbbris. 
36. White sandstone wns here exposed in either cliff, about 

30 feet ns far ns could be seen. Dip 40". 
I-Iere R dyko of trnp (A) intersected the beds riglit across tlic 

ravine, in a course N. 43" E. Mng., standing out in m:rll-liko 
masses of m average brcatlth of 12 feet, the nllgle about 5". 

37. Brownish sandstone. Dip as above. partly concealed by 
d6bris. Wllere in contact witli the trap, this sandstono wns but 
little altered. ~n some CRSCS it  cnclosod small plcccs of t11e tl.ap. 
This sandstone has altogether, on either side of the clyko, nll 
average thicknesfl of 30 feet. 

38. Here, on the OppOsitc (soqt11) SidO Of the ravine, wore 
several feet of shales interbedded with semis of coal nnd ~nndstone, 
Not tinted on the nol*th side on account of d&&. 

39. Hard fine sandstone, 3 feet. 
40. Soft crumbling shales, 16 fcet. 
41. Thin seam of sandstone; scdy sandstone, with black 
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shales ; thin sandstone ; laminated sandstone ; layers of sandstone ; 
antl irregular very thin black shale. 

42. The section here becomes somewhat indistinc!, but shows 
about 40 feet of gritty white sandstone, with bromlsh s t m s  at  
the lower portion, and intermixed with an irregular Seam Of 
conglomerate. Dip 27". 

43. Reddish sandstone, with an alkaline efflorescence. 
44. 40 feet : splintery shales. 
45. 3 feet : greyish sandstone, with specks of oxide of iron. 
46. Black splintery shale, thin. 
47. 5 feet : sandstone, 
48. The section is continued on the south side of the ravine, 

the north side being obscure. Here 8 feet of shales and sand- 
stones, alternating in beds of from 1 to 2 inches in thickness, were 
exposed. The topmost layer is black and soft, like shaly coal, 
about 4$ feet. Dip 28'. 

49. 7 feet : brown sandstone, irregular. 
50. Slaty shale, 4 feet. 
51. 7 feet : hard black sandstone shales, with indistinct vege- 

table impressions. 
52. 20 feet : shaly seams, alternating with thin layers of sand- 

stone, one 16 inches thick. 
53. 6 feet : white sandstone, with (near the top) sEght layer pf 

black matter, looking like coal, and shaly matter, mixed as in 
bed 52. 

54. 30 feet : irregular seams of brownish sandstone and shales, 
and 1 inch of soft shaly coal. 

55. 6 feet : brownish sandstone, dip about 39". 
56. Shales, &c., 35 feet. 
5'7. White gritty sandstone, dip 37'. 
Here another trap dyke (B) cuts across at  an angle of 8" ; the 

stream tumbles over it in a waterfall. Course of this dyke is 
S.W. and N.E. ; average breadth 6 feet. The rock contiguous to 
it (on the further side) is 57 bed, but the dyke also cuts across 
58, 59, and a portion of GO bed. 

At 59 tho section is again con- 
tinued on the north side of the ravine, where it is more distinct 
than on the south side. 

58. Black shale, with irregular seams of sandstone. 
59. Six feet : white sandstone. 

GO. 3 feet : black splintery scaly shales. 
61. 3 feet : white sandstone. 
62. 10 feet : irregularly bedded shales and sandstone mixed- 

63. 25 feet : white sandstone ; 31' dip. 
64. An irregular series of thin beds, us follows :- 
4 feet : splintery shale ; 4 feet : white sandstone ; 8 feet : irre- 

gular shales and sandstone ; 4 feet : white sandglone ; black sht ]e ; 
4 feet : whit0 sandstone; and G feet : irrcgular shales, 

faint fucoid-like impressions. 

I 

65. 25 feet : white sandstone. 
66. 10 feet : black splintery shale. 
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feet: shales and brownish sandstone with 1 inch seams 
of shale. - 
68. 20 feet: soft shales. . 
69. 12 feet : hard grey sandstone. 
70. 6 feet : laminated shales. 
71. 10 feet : hard greyish sandstone 
72. 3 feet : shales and sandstones ; and 6 feet : sandstone. 
73. 8 feet : laminated shales and sandstones. 
74. 8 feet : hard grey sandstone. 
75. 80 feet : irregular shales, sandstones, &c., so high up as to 

76. Cod, 1 foot. 
77. White sandstone, 2 feet. 
78. Splintery shales, 4 feet. 
79. Hard greyish sandstone, 20 feet. A narrow spur from trap 

80. Irregular seams of sandstonb,.shale, &C., about 25 feet. 
81. Hard grey sandstone, mostly washed by the torrent. 
Between this and 82 a trap dyke ( C )  runs. 

be indistinct ; and below covered by d6bris. 

dyke (C) rune perpendicularly through this. 

I t s  course is N. 
Mag., rising in the direction of the Atanekerdlnk basaltic headland, 
intersecting the beds at  an acute angle, and about at  right angles 
to ‘‘ A” and ‘( B ” dykes. 

82. Irregular beds of sandstone shales, to about 45 feet. 
83. Grey sandstone, 8 feet. 
84. Brownish, haid sandstone, 4 feot. 
85. Black shaly coal (?), 6 feet. 
86. White gritty sandstone, with aps a layer of shale 

intervening, 60 feet. 
Leaving the ravine, Dr. Brown crossed to a ravine, which 

unites with the main valley at  dyke ‘‘ C,” and thence he coniinued 
tho section :- 

87. Here were exposed, from the bed of the stream to near hlle 
pinnacled summit of the hill, about 80 feet of brown sandstolla 
shales, clayey iron-stone, or siderite (in which the fossil impres- 
sions are chiefly found), coal, &c. In  ascending order they woro 
as follows :- 

a. Splintery shales, 12 feet; b. Bed of cod, 2 feet ; c. I3ard 
shales intermixed with gritty sandstono, much obscured by d6h% ; 
d. White gritty sandstone; e. 2 feet of the sideritic shale-thc 
same as the fossil leaves are found in ; Out of reach ; .fi Irregular 
shales, 10 feet ; g. About 20 feet of irregular shales with irreeu- 
lar layers of coal ; and it. Shales, &c., with small bits of lignitic 
coal, irregularly scattered throughout, about 10 feet. 

88, Many thin beds of Sandstones and sl~ales, thus :- 
1. Afew inchas of sandstone; 2. Thin layer of shale ; 3. Thin 

sandstone, same as ; 4. 1 inch of sideritic shale, same as tllo 
fossil impressions are in ; 5-  Sandstone, us before, 1 in& ; 
6. Shale, 1 inch; 7. Sandstone, 2 inches ; 8. Shale, with pieces of 
coal ; 9. Sandstone, thin ; 10. Thin clay ironstone, same as fossils 
apo contained in ; 11. Thin shalc ; 12, Snndstono, thin ; 13. Thin 
shale; 14. Thin seam of cod;  15. Sandstone, 1 foot thic]c ; 
16. Shales, 6 inches, with 17. A broken thin layer of coal in the 
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middle; 18. Layer of clayey siderite with fossils, 2 inches; 19. 
Sandstone, 1 foot ; 20. Shale, with fragments of coal, same as 6 ; 
21, Excessively splintery shales with very faint fossil impressions ; 
22. Thin seam, sandstone, with a broken seam of coal, 4 inches ; 
23. Splintery sideritic ahalev with faint f o d  impressions ; 24. 
1 foot : coarse-grained white sandstone, as before ; 25. Splintery 
shale, ~9 in 23 ; 26. Gritty sandstone, 14 inches ; 27. Splintery 
shales, 18 inches (as in 23), with faint vegetable impressions ; 
28. Gritty sandstone, with little specks of coal, and stained with 
iron in patches ; 29. 3 feet : splintery shale, bluish-black and 
reddisli, with imperfect vegetable jmpressions; 30. A seam of 
coal and sli:~lc, 1 inch ; 31. Gritty sandstone, stained, 4 feet; 32. 
Britle shales, with faint impressions of leaves, &c. ; 33, 4 feet : 
gritty sandstone, with several irregular thin layers (not exceeding 
2 inches) of shale as before ; 34. 2 feet : splintery shale with 
faint vegetable impressions ; 35. White gritty sandstone, 8 inches ; 
36. 1 foot : gritty sandstone ; 37. Thin shale ; 38. 2 feet : gritty 
sandstone ; and 39. Shales, about 3 inches. 

89. Various shales and sandstones ; possibly 100 feet ; dipping. 
33", with E. strike; obscured with dkbris, containing mudl of 
the thin, hard, shaly clay iron-stone, with leaf marks. 

90. Irregular beds of sandstone and shale again, consisting of- 
1. pine sandstone, 10 inches ; 2. Splintery shale, as before, 5 

feet; 3. Shaly sandstone, 10 inches ; 4. Shale, .6 feet ; 5, Shaly 
Sandstone (as 3), 8 inches ; 6. Splintery shalc, 8 feet; 7. Shaly 
sandstone (as 3), 10 inches ; 8. Splintery shales, 12 feet ; 9. Shaly 
sandstone, w iB  cherty iron-clay, shalc, siderite ('I ht:tnnkerdlulc- 
stone " of the Greenland Danes), 12 feet ; 10. Splintery shalc, 8 
feet ; 11. Broken layer of sandstone shale (as 3), on the  sumniil 
of the hill. 

Beyond this, trap rocks prcdominato oyer the country ; dykes 
of variously weathered configuration, such as Rink's Obelisk, 
forming prominont objects. 'L'ravellcd bIocks of syenite and 
greenstone lic about, 

I n  Pro€. E-Ieer's paper '' On the Miocene Flora " iu the " -Toiirnd 
of tlic Royal Dublin Society '' (1. c.),  a eketcli is g$.ircn Ly'Com- 
niniidcr Colomb, R.N., of certain fossil steins which he and Captain 
(-4dmird) InglefiL;ld, R.N., saw in this locality at  the time of thcir 
visit ; but these could nowliere be seen. There had appnrent,]y 
been a landslip, and I hey are doubtless buried untler tlic debris." 

nr. ljrown further esnmined another section of the Sanie stp;l(;I, 
but rather loiver down in Ihe series, about 1,007 yards S.E. by S. 
(Mag.), from hI-Iouse a t  Rtanelterdlulr, in the cliff facing the sea 

1. Brown sandstone, 2 fcet, dip 33" (on tlie top); 2. Shale and 
dialy cod, irregular, averagc 8 inclies ; 3. Scam of coal, 2 inches; 
4. Sliale, 6 inches ; and 6. Whitish sandstone; stained with bro\vlbl 

( D e  32.) 

2 &et exposed. L 

* NordenskjoId describes bituminised stems found in this loculity by him 
with the roots so permeating the soil as to leave no doubt but that they F e l V  
in situ. See above, p. 434. 
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In  the shale, and in the sandstonc where it joins the shale, faint 
and imperfect impressions of plants appeared. Probably bed 
No. 5 is NO. 1 of the former section ; but it is obscured by dfbris 
and pieces of trap fallen €rom the dyke A,)' wliicli hero extends 
right across the strata. It becomes fully cxposed further on, to a 
thickness of 6 €e&, and is interstratified with sandstone and shalc, 
and succeeded by 16 inches shaly lignite, with faint impressions. 
This is topped by 8 inches of white sandstone, succeeded by 34 feet 
of grey and black shales; 4 feet of white soft sandstone, inter: 
stratified at the top with 2 inches of sandstone and shale ; and 
finally by black shales, here dwindling away to 6 fcet, though 
doubtless, from their position and dip, one of the thick beds CX- 
posed up tlie ravine. The bottom of this i's a kind of cod, united 
.with the sandstonc beneath by 2 inches of shale. A milo and a 
I d f  (English) further along the beach the trap ilylte coIncs ilowu 
pcrpondicnlarly through tho strata, and sends a transverse vein at  
61" between tho sandstone and the shaly sandstone. North of 
this, anothcr porpendicular vein was prcviously met wi th, coming 
down from dyke " A ') in  thc same dircction (S.E), but not SO ~ c l l  
~narkerl. Tho strata arc sliglitly tilted at the line where thc dyke 
spur cuts tlirougli them ; on the nortlicii siclc thc dip bciiig 470 S., 
811ld on tlic otlicr side Gl", clipping slightly northwiml. Tlic strike 
of' all tlic stxata is, Iiowcvcr, tho s:me (N.E. Mng.). The wliite 
snndstone rcsuincs its fornier dip on the other side, and tliei-c does 
not sccni to be ilcflcctell by the dyke. Tliis gritty snndstonc docs 
not  seem to have been much metunorphosod, though doihly in 
coiitact Tvitli the trap. In somc places the trap seems to take tlia 
cllarnctur of the sandstone, being soft, ci*ystalline, niid cnsily 
brolcan with tho hand. On the othor hand, the grit in  conlact 
lvith the trap does not always secm to differ €torn that in the nor- 
ind state, but in most cases to havc becn mcltcd by the heat, a 
thin glazc boiag formed on tho surface. 

Tho scction extends to fibo11t 1,180 feet (by nileraid), and is ~0x1- 
tinued neai*Iy uuifornily N. and S. ; though on the suriace facing the 
sea the strata were denuded in many p1acc.s. In sonic other plnccs, 
northward iii tho cliffs with greater hcight, a similar wction, with 
n similar uniformity and alternation, could be traced, probably even 
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susuk.” M. Olrik found fossil leaves in the sandstone here. It 
was in a boulder in this locality that Dr. Pfaff found a SigiZlaria 
and Pecopteris (2) of Carboniferous age t (see above, P. 470). 

3. Ounartok (Biten6enk Coal-mine).-Here, nearly opposite to 
Atanekerdluk, shales rest on trap (7) and are covered by white 
sandstone ; this is apparently covered by coal (for along the beach 
there was a face of 3 feet of li@tic coal exposed, though the floor 
was of coal, and therefore the seam appeared to extend to a still 
greater thickness), covered by la foot of shale, this by 10 feet of 
coarse brownish grit, then 2 feet of hard brownish sandstone, 
finally 4 feet hard grey sandstone, coloured in some places by 
iron. The dip of these strata was about 33O, the strike easterly 
(across the Waigat). Both the shaly sandstone and grit contained 
innumerable impressions of stems, interlaced in every direction, 
more particularly in the shales; but there were no leaves, and 
most of the stems in the shales appeared only like lines of charred 
wood. Ounartok was probably once a native (‘ house-place,” and 
much debris has been brought down by the mountain-stream close 
by. I n  this dbbris, Gudeman and Pavia, two of the native boat- 
men, found fair impressions of leaves, though not hitherto found 
in the stratum itself here; and Gudeman discovered the fruit of 
the Magnolia ( M .  IngleJieZdi, Hr.). Dr. Brown found that these 
fossils had come from the little stratum of hard brown sandstone, 
which, as well as the sandstone and shales already noted, had 
yiclded some fossil impressions. These comprehended dicoty- 
ledonous leaves (Populus, probably P.  Richavdsoni, Hr.) and 
fronds of Aspidiutn Meycri, Hr. and A. Heerii, Ett. ; but it was 
was very difficult to obtain pieces of the rock on account of the 
superincumbent mass of strata. 

Lat. ’70” 5‘ 35” N.$-Here were green mosBy 
slopes, but the vegetation on the whole was on this side much 
more backward than on the Noursoak shore (August). An 
Arabis and Stellaiia Edwardsii, R. Br., were frequent on the 
dry places, but little of Hievochloe borealis, so abundant elsewhere. 
The glaucous Willow [ Salix glauca) was common, and Xlynaus 
arenarius gave a link-like character to the sandy shore, whilo a, 
little marsh at the mouth of a little stream w thick with Equi- 
setum wvense and 8. variegatun8. 

neouslp called by. the two names of Ujararsuk and Ouiarasuksumitok, while 
that of Ounartok applied to the locality where the coal is at  present mined is 
never mentioned. 

t Here also were found the remains of Cuulopteris punctatu ; Cretaceous 
according to Mr. carruthers, P.R.S. 

$ I n  the map attached to Professor Nordcnskjiild’s memoir, already quoted, 
I<udlisaet (Kurlliset) is apparently applied to a locality in lat. YO0, while the 
locality of IEudlisaet i s  marked RS Ritcnbenk Coal-mine (“ Ritenbenlts 
Kolbrott ”). A locality still farther to the south, on a stream, is marlred on 
Nordenskj6ld’s map a8 6‘ Igdlokungoak.” I t  is in about the, latitude of 
Ounnrtok ; but as I h a  no opportunity, adds Dr. Brown, of taking observa- 
tions to determine the latitude (as apparently Professoi’ Nordm$@ld ]!ad not 
either), I canuot be certain ; lis we werc very careful, howeyer, In getting the 
exact names from our rative boatmen, d 1  inhabiuats of the lmmediate vicinity, 
I cannot but consider that they nre correctly 

4. KudZisaet. 

* In Professor Heer’s paper in the “Phil. Trans.,” Le., Ounartok js 

See above, p. ~ ~ ~ . - E D I T O E .  

by us. 
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Section southward dong the Shore at Kudlisaet. 

1: Alluvium and d6bris of rock from cliffs behind; 20 feet. 
2. 5 feet : brown gritty sandstone. 
3. 14 inches : hard grey sandstone. 
4. 1 foot : hard sandy shale, with vegetable impressions, &c. 
5. 14 inches of poor coal, exposed by men attempting to work 

6. Shales, 2 to 3 feet. 
7. Hard sandstone, 3 feet. 
8. Shales, sandstones, &e., irregular ; 2 feet. 
9. Hard sandstone, 1 foot. 
10. Shales, 2 feet. 
11. Hard grey sandstone, with pieces of coal in it. About 

14 feet of this is exposed. The dip is here 45” to the N., strike 
E. across the Waigat. Scattered along the beach and on the slopes 
are great blocks of breccia-like miterial, apparently the peculiar 
basalt referred to already (see p. 470), which have rolled from the 
mountains. 

Geology qf Heer’s Creek.-In the stream, called by Dr. Brown 
‘6 Heer’s Creek,” a little north of the last locality, Mr. Andemen, 
of Itit#enbenk, had found fossil stems. Gudeman, who had accom- 
panied him, soon pointed thcm out. They were lying in frag- 
ments in the stream, mixed up with pieces of sandstone containing 
impressions of leaves. The stems were much broken, but their 
dicotyledonous character was quite apparent. The section where 
these stems had rolled down (aa it afterwards appeared) out of the 
coal, showed, from the level of the stream upward, tho following 
beds :- 

1. (Bottom) 4 feet: splintery shales; 2. 1 foot: hard gritty 
sandstone ; 3. 4 feet: mixed shales and SaLndstoI~e ; 4. 1 foot : 
cod; 5. 14 foot : shale, with fttiiit impressions of Icaves, stems, 
&c. ; 6. 2$ feet : coal enveloping siliceous stems lying apparently 
horizontally E. and W. and N. and S. (Mag.), in fiapients; 
brownish outside ; mostly without the bark ; 7. Shales, 18 inclics ; 
8. Sandstone, with leavy, &e., 3 feet ; 9. Thin soft shale; 10- 
1 foot : coal; 11. 4 feet : shale, soft and splintery ; 12. 1 foot : 
coal ; 13. 3 feet : soft, splintery, brownish shales ; 14. Whitish 
gritty sandstone ( 9 )  ; - I &  

(P, 42.) The Miocene seem to continue down the coast 
to very near Godham, and coal appears at various places. At 
one place, called I Slrandsen (The Battery) by the Danes, appear 
regular basaltic columns. The north-east of Godhavn is built On 
a low syenitic island. ‘ Syenite also appears on the opposite side 
on the main island, backed by great fells of trap rising to tile 
height of between two and three thousand feet. 
-NO calcareous beds have as yet been met with in either the 

Miocene 01’ the Cretaceous strata, of Greenland ; and they appear 
to have been of freshwater origin. 

it at a place where a little stream breaks through the strata. 
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_ _  ___I____ 

Keatcs. - I  
Specific gravity - 1,369 - - 
Gaseous and vol. matter - 45.45 - 
Moisture - - *75 46.20 
Sulphur - - -  I * 5 6  

Fixed, carbon - 47‘75 - - - 5 .50  53.25 

100*00 

This lignite contains a trace of bitumen ; 
the coke is non-caking, and of little use. 

- 

____ 

Fyfc. 
I 

1.3848 
- 50.60 - - - - - 39-86 - 9.54 

100 - 00 
- 

I n  addition to the localities mentioned, coal has been €ound by 
the natives at various places on the coast. For instance, Dr. ltinlr t 
mcntions the following plnccs, and Gieseckb several others, where 
coal could be conveniontly dug :-1. Atanalrerdluk ; 2. Patoot ; 

* A third aualysis, by Dr, Wartha, is given in IIcer’8 “plora fossilis 
arctica,” p. 5 .  

t GrBnlmd,” vol. i., pp. 172-178. 
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3. Atane.; 4. Kordlutok; 5. Nulluk Cape; 6.  Eklrorgvcet; 7. 
Mibersteen Fjeld ; 8. Pattorfilc ; 9. Sarfarfik ; 10. Kome ; 11. Uper- 
mvik-  Cape; 12. Innerit J?jord ; 13. Flare Island; 14. Riteiibenk 
Coal-mine (Various places 011 the Disco shore of the Waigat) ; 
15. Skandsen ; 16. Makkak ; 17. Igligtsidr. 

The first five localities named arc on the Noursoak shore of tho 
Waigat ; the next five are on the Noursoak sliore of Omenalr Fjord, 
and most likely belong to the Cretaceous formation, certainly not 
nltogether to the Miocene ; the twelfth locality is on Svarte I h k  
Peninsula, in  Upernavik district ; while the three last-named 
places are on the southern shore of Disco Island-Igligtsiak being 
only 16 English milos from the Settlement of Godhavn, to which 
the natives sometimes bring the coal on their sledges in winter. 

NoTn.-The maps accompttnyiiig Prof. Nordensltiijld and Dr. 
Brown's memoirs comprise that portion of the West Coast of 
Gi'eenland lying between the 69" and 71" parallels of North latitude. 

The very indented coast-line of the country, intersected by 
numerous fjords bearing ninny islands, bends outwards in u 
nortli-westerly direction to forla the Pcninsula of Noursoalc at 
about 70' N. lat. Between it nnd the adjacent niniiiland to the 
south lics the Bay of Disco, so cnllcd €rom the lnrge Island of Disco, 
which lies dnc south of Noursoalr, from which it is separated by the 
W nigat Strait. 

The mainland, as well as a small porlion of the cnstern end of 
the Noursoak Peninsula, and the southern extremity of Disco (at 
Godhavn) is mainly composed of gneiss or granitic rocks ; but the 
peninsula itself, as well as the IXsco Island, consists chiefly of 
Miocene or of Cretaceous formations underlying Traprock. 
In the Island of Disco the Miocene beds arc represented as 

extending from the gneissic promontory of Godhavn 011 tlle soutll, 
round the enstern side to nearly tlio northern point ; a11d on tllis 
coast, proceeding in the abovc direction, Puilasok, Sinnifik, Skandsen, 
Isungoalr, Ujarasusuk, Igdlolrungonk, and Itudlisst are known as 
localities whence fossil plants can be obtained. 

In  the Noursoak Peninsula the Miocene beds lie on its southern 
coast from Sakkalr, past Atnaekerdluli, to  beyond Manuik, .where 
plant-fossils 11ave beell fol11id ; and at Atanekerdluk, the positioil 
of which is marked by a definite promontory, is the Ekadluk 
ravine from w11ic1i Dr. Brown's principd section is talcen. 
Netlua1.suli and Ifsorisok, near tho iiorthenl point of NoumOak, 

The Cretaceous strata appear bdow the t*rl) al011g the llorthern 
coast of Noursoak, extending from Ekkorfkt paet Anginmuit 
kvl;rusa1c, pattorfik, Kome, and Assal+ to nearly the neck of tho 
peninsula, where the overlying trap appears to unite with tl1c 
gneiss of the mainland. A11 tho P ~ ~ C O S  nhove mentioned are ric11 
in fossils. 

Cretaceous fossils have also beon 0bt:rined froln belo~r. tile Tcr- 
tiary strata nt  Atnno, on tho Wrtigat, and in the lower part of tllo 
section at Atanckcrdluk. 

also fossiliferous. 

86122, Ir 1-1 
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Hare Island, at  the northern entrance of the Waigat, and 
Omenak, an island in the Omenak Fjord, the boundary of the 
peninsula on the north, consist apparently of trap-roclr. 

LVI1.-Dr. PINGEL on the GRADUAL SINEINQ of PABT of 
the SOUTH-WEST COAST of GREENLAND. 

[Reprinted, with Permission, from the Proceedings of the Geo- 
logical Society of London, vol. ii., 1833-1838, p. 208 ; read 
Nov. 18, 1835.1 

. . . . . . The f i s t  observations which led to the supposition 
that the west coast of' Greenland had subsided were made by 
Arctander between 1777 and 1779. He noticed, in the firth 
called Igalliko (lat. 60" 43' N.), that a small, low, rocky island, 
about a gunshot from the shore, was afmost submerged at spring 
tides, yet there were on it the walls of a house 52 feet in length, 
30 feet in breadth, 5 feet thick, 6 feet high. Half a century 
later, when Dr. Pingel visited the island, the whole of it was 
SO far submerged that the ruins alone rose above the water. 

The colony of Julianeshaab was founded at tho mouth of thc 
same firth in' 1776 ; and new a rock, called the Castle by the 
Danish colonists, arc the foundatious of their storehouse, which 
are now dry only at very low water. 

The neighbourliooci of the colony of Fredericlrshaab (1st. 62ON.) 
\vas once inhabited by Grcenlanders, but the only vestige of tlieir 
dwelling is a hcap of stones, over which the firth flows at high 

"Near the well-known glacier which separates the district of 
Frederickshaah from that of Fiskenccs, is a group of islands 
called Fulluartalili, now deserted ; but on the shore are the ruins 
of winter buildings, which are often overflowed. 

Half a mile to the west of the village of Fiskenss 
the Moravians founded, in 1758, the establishmen 
tenfels. In 30 or 40 years they were obliged once, perhaps 
twice, to  move the poles upon which they set their large boats, 
called '' ummk ') or women's boats. The old poles still remain as 
silent witnesses, but beneath the water. 

T o  the north-east of the mother colony,Godthaab (lat. 64" 10' N. , 
is a point called Vildmansnss by St. Egede, the venerable apost 1 e 
of the Greenlanders. I n  his time, 1721-1736, i t  was inhabiked 
by several Greenland families, whose winter dwelling rem+ns 
<esolate and in ruins, the firth flowing into the house at h1g.h 
tide. Dr. Pingel says that no aboriginal Greenlander builds hls 
h U S 0  SO near the water's edge. 

The points mentioned above Dr. Pillgel had vitited, but he 
adds, on thc authority of a countryman of his own hl@y dcscrv- 
ing of credit, that at Napparsok, 10 Danish miles 45 miles 

wjater. 

English) to tho north of Nye-Sukkertop (lata 65' 20 I N.), the 



ruins of ancient Greenland winter houses are to be se 
water. 

Dr. Pingel is not aware of any instance of subsidence in the 
more northern districts, but he suspects that the phenomenon 
reaches at least as far 11s Disco Say, or nearly to 69' north lat. 

NOTJL-Some facts relating to the Rise pnd Fall of the Greeah 
land Coast have been collected by DR. R. BROWN in the " Quart. 
Journ. Geol. Soc.," xxvi., pp. 690-692 (June 18'70). Reprinted 
in the Royal Geograpk. SOC. Manua2, published for tho Arctic 
Expedition, 

LVIII,--RECENT ELEVATIONS of the EARTH'S SURFACE in 
By HENRY the NORTHERN CIRCUMPOLAR REGION. 

H. HOWORTH. 
[Reprinted in part, withPermission, from the Journal of the Royal 

Geographical Society, London, vol. xliii., 1873, pp. 240-263.jt 

. . , . . . It is welt known that Greenland is subject to a move- 
ment of oscillation, tho northern portion of it being in process 
of elevation, and the soutliern of depression, the axis of the 
movement bcing variously plac the parallels of 74 and 

'6 to assert positively t4e interesting fact of a secular elcvntioii 
'6 o i  the crust commencing at somc as yet undetermined point 
'' north of 76') and continuing to the great glacier :~ud the high 
" northern latitudes of Grinnell Land. This c1ev:ltion is con- 
" nected with the cqually well-sustained depression of the Grew- 
" lund coast south of Engutali." * Again : " 
" tho Greenland coast which I had deiected 
(6 Upernwik is also going on hero (Le., the 
" 80m0 of the Esquimaux huts were wasbed by tho sea or torn 

away by the ice that had descended the tides. The turf 
too, a representation of very anCiQnt growth, W a s  cut off oven 

" with the water's edge, Fiving rjeCtlons 2 feet thick. 
'' noticed before such unmistakable evidence of 'tlie, de 
'' of this coast. Its Gonverse elevation 1 had observed to tho 
(6 north of Wol&,enholme Sound. The axis of oscillation must 
(( be somewhere in the neiglibourhood of latitude 77'.',t 
M'ClintocB says : "It has been abundantly proved by the exis- 

sed beaches and fossils that the shores of Smith's 
been elevatcd within a comparatively recent period." 
on to show that this elevation has probably ceased 
test times, and concludes that at Upernavik the lalld 

f Op. oit, pa 277. Sec n l ~ o  The Open Polar SCCL," p. 402. 

'6 

* Vol, ii. p, 80. 
11 I J  2 
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has sunk, as is plainly shown by similar r u i w  over d i i c h  the 
tides now flow." 

Crossing B&n's Bay to the American coast, we have little 
difficulty in proving that the axial line previously spoken of 
extends into that continent. Thus, in regard to Labrador: 
('From all the indications noticed casually by us, such as the 
" portion of beaches apparently very recently raised above the 
" sea-1eve1, so as to be just beyond the reach of the waves, the 
6' land is slowly gaining on the sea. The Rev. C. C. Campbell, 
'' minister a t  Caribou Islands, in the Straits of Belle Isle, also 
" informs me that this is his impression, gained both from hi8 
6' observations and from information given by the settlers. TO this 
" last source Mr. J. F. Campbell is indebted for the statement in 
" his 'Frost and Fire' that the Cmst of Labrador is slowly 
" rising." t I n  Chimmo's account of his visit to the nortli-east 
coast of Labrador, he mentions many reefs, &c., not marked on 
the maps.$ These were probably, therefore, recent elevations. 

I n  regard to Newfoundland Mr. Moreton says '' that them is '( much bare protruding rock in all parts of tlic island presenting 
" everywhcrc a rounded, worn, and water-washed appearance, 
" such as can only be produced by their having once been part 
'' of the occan-bed. Large boulders of stone of difyerent character 
" from all the rock around are lodged in all parls. Some of the 
'' most remaiskable are on the highest lands. A recent, and 1 
'6 suppose still proceeding, uprising of tlic wholc island from tho 
'( sea is very observable, and many proofs of it h,zvo becn brought 
'( tc my notice. For instance, a narrow tickle a t  the head of 
'( Greenspond Harbour, in which the wntcr now is scarcely deep 
" enough for a punt passing, was in the memory of agcd people 
" sufficient for the passage of large fishing-boats called Rhallops. 
" At Purchard's or Pilchard's Island and in Twilling-gate Harbour, 
'' rocks now above water aro rcmembcred ax formerly sunken 

. '' rocks, over which it was possible and nsunl to row small bontIi. 
" In  many places, from tke same cmscs, the fishermen cannot 
" now let their boats ride in the same water where their fathers 
'' were wont to moor them, I have been told of similar cliangcs 
" in Triuity Harbour." Q Going somewhat further ROllth, Mr. 
Hopkins says: "Two hundred and fi€ty years ago Sir Francis 
'' Drake sailed into Albemarlc Sound through Boanokc Inlet, 
" which is now a sandbank above the reach of the highest tide ; 
'6 only seventy years ago i t  was navigable by vessels drawing 12 
" feet of water."II 

It is clear, however, from Lyell's observations,T that we nrz 
here on the borders of an area of subsidence which extends along 

* "M'Clintoelr's Journal," pp. 76, 77. 
f Paclcard's " Glacial Phenomena of Lnbmdor," kc., "Memoirs Of Boston 

NRt. Hist. Soeietj ," vol. i. part 2, p. 229. 

§ Ibid., vol. xxxiv. pp. 264-5. 
I( " World before the Deluge," p. 22. 
7 " Principles of Gcology," 1 lth edition, vol. i. p. 563. 

" Journal of tho Royal Geographical Socicty," vol. xxxviii. Pa 258. 
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tlie United States coast as far south as Florida, an area which 
I ohdl describe more particularly in a future paper. I will now 
adduce the fncts which make it clear that the elevatory movement 
is shared by the whole Arctic border-land of America. 

I n  Franklin's voyage in 1819, 1820, and 1821, he mentions 
having found much Drift-wood in the estuary of the Copper-Nine 
River. I-Ie also picked up 6' some decayed wood far out of rciich 
'' of the water." He adds that the Copper-Mine River itsclf' 
brings down no drift-wood." In  his second voyagc dong tlic 
Arctic Sea he describes the coast from the Mackeneie ltivcr to the 
Rocky Mountains as very shallow and full of shoals and reefs. 
Inside some of the latter WRS brackish water, as was also thc water 
in pools at some distance inland ; piles of wood were also thrown 
up far from the c0ast.t While Franltlin survcycti the roast yest- 
ward, Dr. Richardson did the same to the east. The latter says : 
" On the coast from Cape Lion to Point ICcats there is a linc of' 
'' large drift-timber, evidently thrown up by the waves, about 12 
( 4  feet in perpendicular height above the ordinary tides." 130 
shortly afterwards mentions that in the Polar Sea when cumbored 
wit21 ice swh waves are impossible, and as his journey was in tlic 
hot season, and the sea was then crowded with hummocks, tlie 
inference that the drift-wood was tlwown up by tlic ww:tves is 
inadmissible, and the line of drift-mood 12 feet abovc the sea-lovcl 
is only a parallel to the numerous other cases. Tho vast shert 
of shallow and brackish water, 140 miles long and 150 broad, which 
is separated from the Polar Sea by low banks and spits of sand, 
and is called by Dr. Richardson (' Esquimaux Lake," formed, there 
can be little doubt, very recently, as that traveller suggested, n 
bay of the Polar Sea, and is an example of the creation of hngc 
bracltisli lakes by a sea which is constantly contracting, such as 
are common in the eastern borders of the Caspinn. '' M'Cl~ire 
6' found sheIls of Cyprina IsZum&w, at the sumlllit of the C'os- 
'' comb linnge, in Baring Island, at an elevation of boo fect above 
'' the sea leyel. Captain Parry has also recorded occ~~rrenccs of 
" Vcizus (probably Cyprina Islandica) in Bynm-Mnrtin Island, 
" and in tho recent voyage of tho 6 Fox' tlia surgeon found the 
" following subfossil shells at Port Kennedy; nt elcvutiofis of 
" 100 feet to 500 feet :-Saxicava rugosa, fc l l i tm p r o z i ~ a ,  
" Astavte avctica (bovaalis), N y a  UddeVallelzsis, Hga tnmcata, 
'( Curdiu~ta sp., Bwcci9azcm undatunb A m e n  t e s ldna l i s ,  and 
" Balanus Uddevallcnsis."$ 

Spe&illg of the astern part of Melviile Island, Parry says : 
'6 One of tilo 6 Hecla's ' men brought to the boat a narwhal's liorll, 
(6 ,,,hicl1 he found on a hill more than t t  mile from the sea, alld 

whicll &st have been carried there by tho Esquiinaux or by 
6' bears (1) . . . . ~ergeant  Martin and Ciiptain Snbinc'8 
6~ servant brought down to tho beach sevcixd picces of' iir-tree 
6' wki& they found nearly buried in tlic sand at  the distance of 

* '6 Narrative,"p. 367. 
5 Appendix to M'Clintock's Narrativc." 

'j' Ihid., p. 184. 
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'' 300 or 400 yards from the present bigh-weter-mmk, and not 
'6 less than 30 feet above the sea-level. We found no bdication 
'' of this part of the island having been inhabited, unless the 
(6 narwhal's horn above alluded to be considered as such." * 
Again, speaking of the northern part of Melville Island, near 
Point Bias, two pieces of drift-wood were also found on th? beach 
10 or 20 feet above the present level of the sea, both of pine, one 
74 feet long and 3 inches in diameter, and the other much 
smaller. Both were pattly buried in sand and.their fibres 80 
decayed as to fall to pieces on being laid hold 0f.t Again, speak- 
ing of the west of Melville Island : '' The land gains upon the sea, 
(' as it is called, in process of time, as it has certainly done here, 
'( from the situation in which we found the drift-wood and the 
" skeletons of Whales." $ 

King William Island is rather low, the western shore extremely 
so, and bears evidence of a gradual and tolerably recent upheaval 
from beneath tho sea.§ These extracts from the Arctic voyages 
might be extended, but they will su5ce to show what is generally 
recognised, that the archipelago north of the American continent 
shows, wherever examined, signs of current elevation. We may 
now continue our survey along its western coast. 

So long ago as 1778, Captain Cook makes the following remark 
&out the coast o€ Behrings Straits, near Cape-Denbigh :-'' Afbr '' breakfast a pnrty of men were sent to the peninsula for brooms 
(( and 8pruce. . . . I t  appeared to me that this peninsula 
6' must have been an island in remote times, for there were marks 
'' of the sea having flowed over the isthmus. And even llow, it  
<' appeared to be kept out by a bank of sand, stones, and wood 
" thrown up by the waves. By this bank it was evident that the 
" land was here encroaching upon the sea, and it was easy to 
'' trace its gradual formation." (1 

I n  describing the journey of Captain Krenitdn and Lieutonant 
Levashef in 1'1G849, Cox0 says : '' The ' St. Catherine' wintercd 
' I  in the Strait of Alnsca, and was drawn into shonl water. Tho 
" instructions set forth that a private ship had in 3762 found 
" there a commodious haven, but tho captain looked for it in vain. 
6' . . . . On surveying this strait and the coast of Alasca 
" many craters were observed in the low grounds close to thc 
'' shore, and the soil produced few plants. May not this allow 
(( the conjecture thnt the coast had undergone considerable 

changes, cven since the year 1'162 ? " f 
In  Whymper's account of his journey to Alaska, I find the fol- 

lowing passage :-'' The island of St. Michael's is covered with 
" moss and berries, resting sometimes on a bed of clay, but more 
" commonly on a porous lava rock. The formation apparently . . .  

* "Parry's Voyage in 1819-20," p. 68. 
j :  Ibid., p. 235. 
5 M'Clintock in (' Journal of the Royal Geographical Society," VOl. Xxx. 

11 " cook's Voyagcs," edition of 1842, 
T " Coxe's Raasian Discoverha," p. 26 

t Ibid., p. 198. 

p. 10. 



6 1  the memory of the Indians living at the date oEhis visit in 1842 
( 6  and 1843.” Again : “ The entire country is sprinkled over 

with remains of Pliocene Mammals, Elephas (?), Ouibos mos- 
‘c chatus, &c. Beds of marl near Fort Youkon contaiii fresh- 
66 water shells still living in the vicinity:, * Mr. Grant tells us 
that in Vancouver’s Island a. raise! sea-beach with scanty sandy 
soil is mentioned extending with a breadth of from 300 to  
500 yards $1 along the north-eust end of the harbour of Port 

I n  a paper on the Beaches of British Columbia, by Mr. Begbie, 
I find the following paragraph : Changes of level arc now going 
( 6  on in a gradual way in some parts of the colony. At a point 
6~ Ileal* F~.azer River, 13 miles south of Quesnelle, and again on 
( 6  that creek an affluent of Bonapparte River, I have noticed beaver- 
6‘ dams on a slant,-abandoned dams, of course. A beaver-dam is 
6‘ never known to give way, never built 011 a stream that runs dry 
6‘ in summer, and is, of course, as level as the surface of the water 
“ it is meant to retain. There had been no violent commotion, 
6 G  for the dams were all quite perfect. No water was now 
“ running there. The old watercourse still visible and many 
“ cotton-trees still growing, perhaps 3 
(6 living Beavers.”j: 

To prove that thi 
is shared by the interior of tho country, we must examine tho 
great series of lakes that form such a notable featuro in the phy- 
sical geography of that continent. 

Captain Back says that tho,country from the Great Slave Lake 
to the polar Sea is strewn with boulders, &c., and has evidently 
not beon long reclaimed from the sea. 

The country forming the Hudson 8 Bay Teyitory is covered 
with erratic boulders, and many patches of .Plelstoceno deposits, 
containing marine shells Of ,the present Arctlc specles (&p tpun- 
cata, Sam’caaa rugosa, The whole countly is too flat for 
these boulders to have been the dkbris of glaciers. They were 
most probably left by floating ice and. icebergs when the land was 
submerged. The cliffs of Lake Wlnlllpeg contain fresh-water 
sh,41~ still living in the lower waters, such as Unio, He,&, peps, 
BC., often raised more than 100 feet above the present levels of 
t,he streams, and appear to be ancient lake- or river-terrmoa, 
leading to the belief‘ that the existing series of l&es from the 
St. Lawrence northward were once united in one or more vast 

St. Juan.? 

! 

* ( 6  Journal of tho Royal Geographical Sooiety,” vol. xxxviii. 

§ Ibid., vol. vi. p. 1. 
t Ibid., 001. xxvii. p. 285. t Ibid., vol. V. p. 132. 
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fresh-water seas. A subsidcnce of 400 feet would make Lake 
Ontario discharge its waters by the Mohawk and Hudson Into the 
Atlantic, convert Lake Champlain into a maritime strait, and form 
islands of the States of New York, New Xngland, and Maine, 
New Brunswick and Nova Scotia; a subsidence of one-fourth 
of this would carry the waters of the Missouri and the Upper- 
Churchill and Mackenzio Rivers into Lake Winnipeg, and convert 
the plain country bordering the Rocky Mountains into an inland 
sea. The raised beaches of Lake Superior are 100 feet above the 
present level.* 

'' On Lake Superior, in Canada, deposits face the lake in the 
" shape of baro earth-banks and terraces. They are all the pro- 
" duce of the lnke when standing at a higher level. . . . . On 
'' Lake Huron are successive belts of water-worn erratics of large 
" size, one above another, with a few yards interval between each. 
'' On the summit of a cliff 100 feet high, Colonel Delafield informs 
" me there is a range of water-worn stones, regularly strewn as 
" on a beach, for 200 feet in length, These instances of remains 
" of ancient deposits might be Beatly multiplied, as they are 
" very usual in this lake when the VegetRtion permits thein to 
" bo seen." I have extracted this passage from R very interest- 
ing paper by Dr. Bigsby on Canadian Erratics,t which describes 
similar traces as existing in nearly all the lakes of North America. 
His rEsurnB of the evidence states that " the Canadas, in common 
(6 with all the western and northern parts of the United states, 
'6 are mapped out by irregiilar concentric rings of terraces :tnd 
'6 ridges, sometinies hundreds of miles in circuit, which cnclosc 
'' the beds (with or without w:itcr) of ldws and ponds more or less 
'' closely. The mouths of rivers here and tlicre breRk through 
" these rings, and the rivers themselves are also bordered with 
'' terraces . . . . . . The terraccs are the margins of former 
'' bodies of water much loftier ant1 larger than tliose now existing. 
" These ancient lalrcs have been more or less emptied by tho 
" elevation of their beds, an elevntion tnking place perliaps very 
" extcnsirely, slomly, and variously " (p. 236). 

Having shown by thc evidence of the lakes and rivers (those 
gauges of level by which done we can test the change of level 
lliat is progressing in a country) that the interior of the nortlicrn 
part of the Aiuerican continent is h i n g  as well as the coast, 
we will now pass on to an examination of the remaining half' 
of tho northern circumpolar regions comprised in I3urope and 
Asia. 

The remarkable clianges that have tnkcn place in Scan- 
dinavia, in illustration of our siibject, are iLmong the elementary 
facts of geology. They have given rise to an extensive litera- 
ture, somewhat iierce in its controversial bitterness. 
tion has been complicated by a difficulty which arises in rllally 

The 

Isbkter's (' Geology of tho Hudson's Bay Territory, &e.", " Quart. 
Journal, Geological Society," vol. xi. p. 497. 

t " Quart. Journal, Geological Sooiety," vol. vii. pp. 215, 
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other districts, namely, that we seem to have arrived at a criticd 
turniug-point in the world’s history, where areas which have 
long been rising havo become quiescent or even begun io sink 
again. I cannot enter into the details of the Scandinavian con- 
troversy which have been collected by Sir Charles Lyell, in his 
6 Bakerian Lecture ’ on this subject and elsewhere, bnt will con- 
tent .myself with quoting the more striking nntliorities, with 
whom I agree. Ertrly in the last century Celsius cx~~ressecl his 
opinion that the waters both of the Baltic and Northern Occwn 
were gradually subsiding, and from numerous observations in- 
ferred that the rate of depression was about 40 SIvediBh incllcs 
in a century. I n  Support Of this position he alleged that there 
were many roclrs both on the shores of the Baltic and of the 
Ocean known to havo been once sunken reofh and dmgcrous to 
navigators, but which were in his time &bow mntcr; that the 
Gulf o f  Bothnia had been gradually converted into Iaiid, eeveral 
ancient ports having been changed into inland cities, sindl 
islands joined to the continent, and old fishing-grounds deserted 
as being too shallow or entirely dried up. He also maintained 
that in the timo of the ancients Scandinavia was wliat they 
described it to bo, namely, an island, and that it bccanic B 
peninsula sonie time between the days of Pliny and the ninth 
century.* This view was opposed by sevcrnl writers. Ployfiiir, 
in 1802, accepted the views of Celsius, and argued that the 
change was due to tho rise of the land. In  1807 VonBuch, 
aftcr returning from a tour in Scandinavia, announced his con- 
viction that the who10 country from Frederickshall in Norway 
to Ab6 in E‘inland, and perhaps as far as St. Petemburg, was 
elowly and insensibly rising. H e  was led to these conclusions 
piincipally by information obtained from the inhabitants and 
pilots, and in part by the occurrence of mnrinc s11c11s of rcccnt 
species which he liad found at scveral points on thc cossts of 
Norway :d~orc the level of tlic sea. 1x0 also mentions ihe 
marlis set on the r o c k t  These discoveries induced suverrtl 
Swedish philosophers to have certain roclrs grooved at the level 
of tho water in calm weather, with the date of oiich ndded. l n  
1820 and 1821 tho marks were examined by the officere of the 
pilotage-service, who reported to the ltoyal Academy of‘ Stock- 
holm, From this lieport it appeared that along the whole 
coast of the noi-thern part of the Gulf of lb thnia  the water 
was lower than formerly. New marks TWXL? at the same time 
made. I n  1834 Sir Charles Lye11 made wn elaborate survey of‘ 
the district, and published the result, t is the ‘‘ Bakerian Lecture,” 
in the ‘‘ Philosophica~ ~ransactions ” for 1835. 140 reports that 
ill the intervltl between 1831 and 1834, tlie land appeared to 
have risen in certain places north of StoclchoIm 4 or 5 inches, 
and 110 convinced himself during his visit to Sweden, after con- 
versing with many civil-cn@mrs, pilot$, and f i~ l i er~~~en ,  and 

* Lycll’s If Principles of Geology,” 9th cdition, 1’. 520. 
t Trans. of (6  Von BIIC~’B ‘hwels,” 387, quoted in  Lyell, op. cit. 
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after examining some of the ancient marks, that the evidence 
formerly adduced in favour of the change of level, both on the 
coasts of Sweden and Finland, was full and satisfactory. I f i tcT 
alia he mentions rocks and boulders strewn over the shod% 
which have been observed to increase in height and dimensions 
within the previous half-century. Some formerly known as 
dangerous sunken rocks are now only hidden when the water 
is the highest. Similar points have grown to long reefs, while 
others have been changed from a reef annually submerged to a 
small islet on which a few lichens, a fir-seedling, and a few 
blades of grass attest that the shoal has at length been fairly 
changed into dry land. Long fiords and narrow channels, once 
separating wooded islands, have been deserted by the sea within 
the memory of living witnesses on several parts of the coast. 
It is well known that the southern extremity of Scania is 
sinking; the proofs will be collected in another paper. On 
the eastern or Baltic side of Sweden Sir Charles Lye11 fonnd 
the f i s t  unmistakable evidence of rising at  Cdmar, in 56’41’ 
N. let. The foundations of the castle there, which had originany 
been subaqueous, were found to have risen 4 feet in four cen- 
turies. At Stockholm there were found striking proofs of change 
since the Baltic acquired its present tenants-Testacea, found 
there 70 feet above the sea-level, being identical with those 
now found in  the adjacent sea at Sodertelji. A little further 
south, strata of sand, clay, and marl, more than 100 feet high, and 
containing shells of species now inhabiting tho Bothnian Gulf, 
were found. The three lakes of Husa~, Ladu, and Uggel, which 
formerly (temp. Charles IX.) constituted the Gulf of Fislrartorp, 
had grown much shallower, and in part become dry land. At 
Upmla, 40 miles N.N. W. of Stoclrholm, brackish-water plants 
were found in meadows where there are no salt-springs ; proof 
that the aea hae recently retired. The Marsh at Orcgrud, 40 miIes 
north of Upsala, had risen 54 inches in the intervd since 1820. 
At Gefle, 40 miles to the N.W., are low lmstures, where the 
inhabitants’ fathers remembered boats and even ships floating. 
At  Pitce, in the Bothnian Gulf, the land had gained a mile in 
45 years; at Lulea, a mile in 28 years ; and at Tornea it was 
advancing rapidly, according to M. Redus,* at  the rate of 5 feet 
3 inches in a century. 

These facts, which might bc multiplied, sufice l o  show tllat the 
const of Sweden, north of about the 56th parallel, has been 

recently rising from the sea. 

M. Reclus argues that the Baltic communicated but recently 
with the North Sea by a wide channel, the deepest depressions 
of which are now occupied by the Lakes *la, Hjelmar, and 
Wener, considerable heaps of oyster-shells being found in several 
places on the heights cornmanding these lakes. Similar bcds me 

* (6  The Earth,” vol. ii. p. 622. 
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found round the Qdf of .Bothnia.” From von Baer’s researches it 
would seem tbat oysters cannot live and grow in water holding 
mqre than 37 parts in a thousand of salt, or less than 16 or 17 in a 
thousand. The waters of the Baltic now do not contain more 
than 5 parts in R thousand, atld yet the beds of oysters prove that 
both the Baltic and the inland lakes were once as salt as the North 
Sea. M. Reclus argues this saltness could only come from some 
former strait which occupied the depressions in which the Swediuh 
engineers have dug out the Trolhatta Canal. Besides, he says, 
when the sluices were being constructed, there were found not far 
from the cataracts, and at a height of 40 feet above the Cattegat, 
various marine remains mingled with relics of human industry, 
boats, anchors, and piles.? Sir Charles Lye11 says similar oyster- 
beds have been found further inland on the borders of Lake VITener, 
50 miles from the sea, at  an elevation of 200 feet, near Lake Rog- 
varpsn. Similar beds have also been discovered on the southern 
shores of Lake Millai-, at  a place 70 miles from the sea.$ So that 
we may take it as proved that th’e great Swedish lakes are the 
remains of a very recent marine strait, sephating Scania from the 
mainland. 
upheaval. 

The greater part of Denmark is either stationary’or sinking; 
but according to Forchhammer, the terminal point, of Jutland, 
bounded by ‘an ideal line tending obliquely from Fredericshttvn 
towards the north-west, rises 11.70 inches in a century. Tho 
amount is here probably exaggerated. 

Here we approach 
evidentsly a boundar -line between rising and sinking land. (6 1’p 
(6 fcssor Keilhau, OPChristiania,” says Sir Charles Lyell, 6‘ Rfter 
(6 collecting the observations of his predecossors respecting former 
‘6 changes of level in Norway and combining them with l~ is  0 ~ 1 ,  
( 6  has made the fact of n. general change of level at  somc L I J I ~ I ~ O W U ,  
‘6 but, geologically speaking, modern period (that is, within tile 
‘‘ period of the actual testaceous fauna) very evident. He infers 
“ that the whole country from Cape Lindernas to the North Cape, 
“ and beyond that as far as the fortress of Vardhuus, has been 
‘( gradually upraised, and on the south-east coast the elevation 
“ has amounted to more than 600 feet.” The same author iclls 
LIS that marine fossil shells of recent species have been collected 
from inland places near Drontheim. On the other side Mr. 
Everest has shown that the island of Munltholni, an insulated 
roclt in the harbour of Drontheim, has remained nearly stationary 
for eight centuries. 13rongniart and Sir Charles Lye11 both found 
beds of recent shells raised 200 fwt above the Rea at Capellbaclcen, 

the species being identical with those now inhabiting the con- 
tiguous ocean. The folmer also found .&,?ani adhering to the 
rocks above the shelly deposit, showing that the sea had remained 

* These beds of shells have since been traced by Erdmann to Sindo, at tho 
tpkholm, at the height of 

t Reelus, op. eit. vol. ii. 

The shores of the Cattegat afford ample evidencc of. 

we will now turn to the coast of Norway. 

h9ad of R lake of thpt name, 130 
23o’feet above the ma. 

wes$ 

Lyell, op. eit. 527-9. 
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there a long time. This was verified by Lye11 in 1834, a t  Kwed, 
about 2 miles noith of Uddevalla, at a height of more than 100 
fcet above the sea. He says these Barnacles adhcred so firmly to 
the gneiss, that he broke off portions of the rocks, with the sliells 
attached. Similar deposits of shells are found at  the island of 
Orust, opposite Uddevalla. Between Gothenburg and Uddevalla, 
and on the islands of Marstrand aud Gulholmen, similar proofs 
may bc etudied,” proving that we are here on the borders of a 
doubtful line. 

In 1844 M. Bravais showed that in thc Gulf of Alten, in 
Finmark, the most northern pa& of Norway lying to the north of 
Lapland, there are two distinct lines of upraised ancient sea-coast, 
one above tlic ot1ier.t 

From Finmark we may naturally step across to Spitzbergen, 
an island which is notoriously rising from the sea at a rapid rate. 
I find thc following passage as early as 1646 :-These mountains 
(twenty-two mountains of Spitzbergen) increase in  bulk every yew, 
$0 as to be plainly discoverable by those that pass that way. 
Leonin was not a little surprised to discover upon one of thfge 
hills, about a league from the seaside, a small mast of a ship, with 
onc of its pulleys still fastened to it. 
xncn how that mast came there, who told him they were not able 
to tell, but were sure they had seen it as long as-they had used 
that coast. Perhaps formerly the sea might  either cover or come 
near their mountain, where sonie Rhip or other being stranded, 
this mast is some reinnant of that wreck.$ Parry, in an account 
of his journey toward8 the Pole, pige 126, refers to the vrlst 
quantities of I)rifl-wood strnnded on the Spitzbergen coast above 
lijgli-mater-mark. 

I n  the 16th 1-01. of the “Quart. Journal of the Geological Society,” 
Mr. Lamont tells us that he found great quailtities of Drift-wood 
on all the Thousand Islands, as well as on the south coast of the 
Spitzbergen main-some of i t  much worm-eaten, much of it lying 
at  lerist 30 feet above high-water-murk. I ie  nowhere found any 
wood 2‘12 situ. On all parts of Spitzbergen and its islands, visited 
by him, he found numerous bones of Whales far iyland and higli 
above high-water-mark. One large piece of a Jawbone, found 
by liirnself in October 1859, was discovered 40 feet ~ ~ O V C  the sea. 
I t  was pnrt of an entire skeleton, which lay half buried in moss, 
about half a mile from the sea, in Waltcr-Thynien’s Strait. 
Thcrc wns also a terracc of trap-rocks higher than the moss in- 
t e ~ w n i n g  brtween the latter and the sea. On one of the Thon- 
sand Islands he counted eleven very largc jawbones, along with 
many bones forming other parts of the Whale’s skcleton, all lying 
close togetiier in a slight depression, about 10 feet above the sea 
level. On the same island he paw what he took to be a further 
proof’ of the rcceiit uplieavltl of the land. This was a sort of 
furrow or trench, 100 yards long by 3 or 4 fect deep, and 3 or 4 - 

This made him ask thc 

* Lycll, op. cit. passim. 
$ ‘‘ Account of Grccnland,” by La Pcyrbre, in ‘6 Churchill’s voyagf%” 

t Lycll, “Principles,” 11th cdition, 194. 

vol. ii. 
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feet broad, ploughed up among the boulders, and presumed to be 
done by iceberg#. It was on a gentle slope, almut 20 feet above 
the sea, and extended from north-east to south-west, exwtly the 
run of the current-ice at  the present day.* The seal-fishers told 
Mr. Lamont that the land was rising, and that the’night Wh:~le 
had forsaken the Spitzbergen seas, which had become too shallow 
for it. 

The German Expedition of 1869 also found heaps of Drift-wood 
20 feet high above high-water-mark on tho south-east shore of 
Spi tzbergen. 

East of Nova ZembIa Captain Mask, who made a jourllcy 
there in 18’71, found the barren and sandy i s h &  known as the 
Gulf-Stream Islands. In  the spot where these now are, thB 
Dutch, in 1594, found and measured a snndbank in soundings of’ 
18 fathoms, showing an upheaval here of 100 feet in 300 yews. 
In the same year Captain Nils Johnson landed in tho country 
called Wiclie Laud in the map of 1617, situated about 30’ cast 
longitude and 78” north latitude. He says that the shores t1ici.e 
to a dist,znce of 100 miles inland, and to a height of about 20 feet 
above high-water-mwlr, are covered with drift-wo0d.t 

We may now return to the maidand of Europc, and contiiiue 
our survcy eastwards. 

Pennant long ago observed that the Wliite Sea and the Baltic 
were bul recently joined together by a strait. IIc Rays the 
Lakes Sig, Onda, and Wig0 form succeAve links from tho Lalte 
Onegn l o  tho White Sea, The Lalrc Siama alinost cuts Piiiluncl 
through from North to South. Its northern end is not romotc 
from Lake Onda, and the southern exteuds very nenr to the Gulf 
of Finland, a space of nearly 40 Swedish, or 260 English miles. 
These were probably part of the bed of the ancient Streights (sic) 
which joiiied the White and Baltic Seas.$ Great portions of 
Finland, which is known to the natives as Suomenia, or the ln11tl 
of swamp, has all the character of a recently emerged land. It 
is sprinkled over with lakes separated by flats of sand covered 
villi moss. The love1 of soin0 of these lakes is rapidly falling, 
which menus that tho land is rising. We are told this especially 
of the Rivcr Vosca arid the Lake Samia, of which it is the only 
feeder. In  the spring of 1818, Lake Souvando, on the west of 
Lake Ladoga, broke down the isthmus that separated i t ;  its 
zvaters were lowered 5.026 faihoms, and lnuch land wns left dry. 

Sir Chades Lye11 tells us, that on the coast of Finland, as on 
that of Sjveden, the fishermon have traditions that what is nom 
dry land was in their fathers’ days water, The surface of Fin- 
land generally is covered with traces of n prodigious diluvial 
revolution in recent times. 

MM. (le Keysoding, Murchisom, aud de Verncuil have foiind at 
points 250 iniles to the south of the Whito Sen, on the bniilis of 
the Dwjna and the vag%, beds of sand and mud containing several 

* ‘6 Quart. Journ. Geol. Soc.,” 1701. rvi. p. 428. 

2 (6 Appendix to Arctic Z O O ~ O ~ J ’ , ”  p. 23. 
t (‘ Ocean I’lighwyfi,” pp. 247 and 292. 
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kinds of shells similar to those which inhabit the neighbo* 
seas, and so well preserved that they had not lost their colour%* 

I n  some notes on the ice between Greenland and Nova Zem 
by Captain Jansen,t he says, quoting an experienced navigator 
called Thenius Ys : " Drift-wood, though there is plenty on the 
(' beach, is found far above this mark, and so remarkably high, 
'( that I do not understand how it is brought there." Again, 
speaking of Captain Wm. de Vlaningh, who sailed along the 
north and north-east coasts of Nova Zembla in 1664 : At a con-: 
siderable height he found on a rock, on the smdlest of the three 
Islands of Orange, a very large tree that three or four men could 
not lift. This tree was rotten. The tree lay much too high to 
have been brought there by water, perhaps .by a waterspout he 
says. 

The two islands of Nova Zembla are each divided from north 
to south by a prolongation of the Urd Mountains, but they consist 
chiefly of a marshy moss-clad plain. It has lately been found that 
these are saline lakes in these islands.$ 

M. do Middendorf states that the ground of the Siberian tundras 
is in a great part covered with a thin coating of sand and fine clay, 
exactly similar to that which is now deposited on the shores of the 
Frozen Ocean. I n  this clay, too, which contains in such large 
quantities the buried remains of Mammoths, there are also found, 
heaps o f  shells perfectly identical, with- those of the adjacent, 
ocean. Fm inland, besides, traces of drift-wood o m  seen, tile 
trces which once grew in the forests of Southern Siberia : these 
irees, having been first carricd into the sea by the current of the 
rivers, have been thrown up by the waves on the former coast, 
which are now deserted by the sea.§ Our chief authority for tlio 
shores of the Arctic Sea is Von Wrangel, and from his travels I 
shall quote freely :-" In 1810, Hedenstrom went across thc 
'6 Tundra direct to Utsjanslr. He says, on the Tundra, equally 
( 4  remote from the present line of trees, among tlio steel) snIldy 
'' banks of the lakes and rivers are found large Birch-trees, com- 
'' plete with bark, branches, and roots. At first sight they appear 
'' well preserved, but 011 digging th up they aro found to be in 
'( D thorough state of decay. On ing lighted they glow, but 
'( never burst into flame ; the inha ts use them for fuel ; tiley 

call them Adaaoushina, or, ' of Adam's time.' The first living 
'' Birch-tree is not now found nearer than three degrees t o  the 

south, and then only as shrubs." Again, in 2811, Saniultof 
reports that he found the slrulls and bones of various animals in 
the interior of Kotelnoi Island, and that both there and in New 
Siberia he found large trees partially fossilized. These islands 
have appareutly all been recently submerged, for it  is reported 
that the greatest stores of Mammoth ivory as0 now got from the 
sand-banks which are constantly appearing near the Bear IslaridH ; 

* 
$ " Procecdings of the Itoyal Geographical Socic 
t Mnltebrun : Geog., vol. ii. p. 994. 
5 Bedus, '' The Earth," vol. ii, pp. 627, 628. 

ReClus,-op. cit.," v01, ii. p. 627. 
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the basren surface of the latter, a conglomerate of bones, atones, 
and ice, has all the character of a recently recovered sea-bottom. 
Wrangel tells us that ribs of Whales are often found on the west 
coast, and that Whales are now very seldorn seen on the Siberian 
coast, while in the 18t;h century tlieir appearance there was much 
more frequent. The only cause for this desertion that I can sug- 
gest is that assigned by the Spilzbcrgen fishermen, namely, that 
the sea is becoming too shallow for the Whale. (( The shores of 
'' the Polar Sea, from the Lena to Behring'fi Straits, are for the 
'' most part low and flat. I n  winter it is hard to say where land 
6' ends and sea begins. A few versts inland, however, a line of 
" high ground runs parallel with the present coast, and formerly 
'6 no doubt constituted the boundary of the ocean. This belief is 
'6 streugthened by the quautity of drift-wood found on the upper 
'6 level, and also by the shoals that run far out to sea, and will uo 
(' doubt become dry land." * Again : " At several places along 
'6 the coast we found old weathered drift-wood at  the height of 
( 6  two fathoms above the present lev01 of the sea, while the fresh 
(4 drift-wood lay on a lower level. This indicates change of level.'' 
Again : '6 Captain Sarytscliew says thc winter-dwellings erected 
$6 by Laptef on the bank where his vessel was driven on shore 
'6 lead to tho belief that the channel must formerly have bcen on 
6'  that side. At  prescnt there is no water there for n vessel of 
'' any size, and even a boat can only approach at  high water. At 
'' low wator tho shod runs three versts out to sea." t Diomecl 
Island, described by Chalavrof in 1760, and by Laptef at  a later 
date, no longer exists : it  now forms a part of the main. Tho 
same voyagers describe the cast coast of the Swatoi Moss as very 
sinuous : it is now very straight, tho sinuosities having meanwhile 
disappeared. Those facts will siiffice to provc that so far RS TVC 
have any evidence, tho whole Siberian coast, as €afar as Beliriiig's 
Straits, is rising from the sea. 

In  Mr. Grieves' translation of tllo ( 6  History or Ihntchatlra," I 
find it stated, in the description of Behi5ng's Island and the adja- 
cent island, that, 30 fathoms higher than tho sea-marl<, lie .wood 
and whole skeletons of sea-animals which have been left by thc 
8ea.t H e  speaks of one of tho rivers at Ochotslr as being *low 
dry j this is probal;tly caused by upheaval. And in describiag the 
Penschinska Sea, ho says he had seen "trees which are not to be 
(' found in the couutry hanging out of the eurlli, and more than 
" seven feet below the surface; whence (he says), it may be con- 
(' cluded that all these barren, boggy places, where at present 
'' there are no woods but shrubs and stunted Sallows and Birchcs, 
'' were once covered with water, wliicli lias decreased by dcgrces 
'( here, as it has on the north-eastern coast." 4 

Quite recently Russian travellers have discovered on the coast, 
of the great islaud of Sagllalien heaps of niodern Shells, lying not 
fhr from the shore on bed3 of marine clay, and also former bays, 

* .VOII Wrnngel, Snbiuc's translutiou, 
Ibia., cvii. t Page 54 
'Ffon Wmngel, &bine's transhtiou, pp, 6(J-61. 
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~ h i c h  are nom converted into lnlrrs or salt-marshes. Tn like 
inanner it has been proved that -the regions of‘ the Amur are 
gradually being upheaved, for, in order to maintain its level, 
the river has constantly to hollow out its bed between tlie clifs ; 
and on the plateau by the river-side semicircular sheets of water 
may atill be seen, wliieli arc eiidently €ormer windings of the 
Amur.” . . . . . . [Alterations of Icvcl and evidences of‘ desicca- 
tion in the Japanese and Chinese regions, in Central Asia, and the 
Persian and Caspian areas are next noticed.] . , . . . 

I have now con~pleted a rough and slight survey of the great 
mass of land that surrounds the North Pole, and have shown 
that, SO far as we have any evidence, that great mass is under- 
going a general movement of upheaval; or, to be perfectly 
correct, we find on it traces in all directions that there has 
been a movement of upheaval sincc there was any subsidence ; 
and in those aww, which are accessible enough to enable us to 
experiment? as in Sandinavia, &c., we find that the movement is 
going on now a t  a grcatcr or less rate. This general movement 
of Circnmpolar land having its focus apparently near the Pole, 
has no doubt been coincident with a corresponding revolution 
in other physical phenomcna, such as climate, the distribution 
of ningnetism, &c. . . . . There is one fact which is very obvious . . . . . that in the vast area over which we liavc shown that there 
are traces of upheaval, there is not, so far as I know, a single 
volcano. Tf the ancient theory that volcanoes are due to tlla 
eruptive forces of tlie earth be true, this: fact requires cxpla- 
nation. . . . . 

LIX.-ROCKS and MINERALS of GREENLAND. By Dr. EI. 
RINK. (From ‘ I  Tillzeg No. 7,” of Dr. H. RINK’S “Bes- 
krivehe af Grijnland,” 1557, [This ought  t o  have 
followed (‘ Suthcrland,” at p. 368, in order of date.] 

I n  thc ‘( Primilive ” rocks, which constitute a great portion of 
Greenland, granitic and gneissic varieties, with or wlthont horn- 
blende, and with garnets and magnetite, are common. Tmp-rocks 
also occur with them. As  bedded masses in these granitoid ~ o c ] ~ ~ ,  
]~ornblcndc-schist, with garnet, is most common (shown in Rinlr’s 
s]<etch, at  p. 140, as travcrsing the Omenalr 1311s). Actinoljte, 
asbestos, and pyrites occur in this schist. Dolomite, wit11 tre- 
molite and otlicr mincrals, occurs in the Omennk, Christinnshaab, 
atid Egedesminde dktricts. Anthophyllite, with actinolite, is 
noticeable at  Upernavik ; where also oc.ciirs a felspathic stratum with 
quartz, dichroitc, and garnet. As veins in the granitic rocks, red 
felspar is Sound, with magnetite, apatite, allanite, zircon, and 
pyrites ; also white fclspar and tourm:diiie. Epidote also, with 
iron-glanco and calcitc, is disscininnted in the rock, and barytes 

* Rcclus, vol. ii. p. 600. 
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occurs in layers. I n  the gneiss are pyritos and magnetite; and 
graphite at Upernaviks La.nge and Omenaks Storoe, Greenstone, 
granite, or norite, also diabase, graphic granite, granulite, and 
slates are met with in different parts of the coast and mainland. 

The red quarthose sandstone of Igallilco Fjord and Tnnnud- 
liorbik Fjord is local ; it is pierced by porphyry veins.” 

(The great Trap-formation,i with Brown-coal, >as been more 
fully described by NORDENSKJOLD and others since the date of 
RINK’S Memoir, and the allurinl formations will also be found 
more fully noticed in the same papers. See above.) ’ 

RINK notices the folloihg minerals and their phx% of occur- 
rence : Quartz, siliceous sinter, jasper, olitrinc, felspar, adularia, 
opalescent adularia, labradorite, amazon-stone, scapolite, pumice 
(from Jan Mayen), gieseclrite, nephrite, sodalite, eudinlite, zeolites, 
mica, chlorite, talc, serpentine, hornblende, actinolite, smaragdite, 

ite, asbestos, crocidolite (loc. incog.)? clay, .clay- 
garnet (various), dichroite, epidote, zircon, emery, 

beryl, tounnaline, mphirine, allanile, gadolinite, fergusonite, 
calcite, dolomite, fluor, cryolite (with a plan of the locality 
it is \vorlced$), tungstate (tungspath), sparry-iron-ore, mal 
apatite, magnetite, specular-iron-ore, brown iron-stone, 
ochre, titaniferous ironpore, tin-stone, wolfram, native s 
native iron, pyriteq arsenical pyrites, smaltine, copper-pyrites, 
galena, copper-glance, molybdenite, blende, graphite. (See also 
GieseckB’s list of rocks and minerals above, p. 349.) 

* It is sometimes called ‘‘ Old Red Sandetone’j” but 

1. Of inner3 (south side) 
horizontal sandstone, and beds of lignite, capped with great beds of trap ; 
2. Of a part of the giieiss county, ncarQ’rovcn, ovcrhin by massive trap-rocks 
on one part, and showing a great, isolated, crater-like hollow in thc trap in 
another. 

$ See above, Gieseck6, Tayler, &c. 

86122, I 1  
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Musk-oxen - - 59 
Rein-deer - - 29 
Hares - - - I 
Seals - 0 
Gulls - - 0 
Brent Geese - 0 
Ducks - - - 0 
Ptarmigan - - 16 

6 11. 
PARRY ISLANDS AND EA~T-ARCTIC AMERICA. 

LX.---NOTE on A N I ~ L  LIFE in the NORTH-WEST PARRY 
ISLANDS (Melville Island, Prince-Patrick Land, and the 
Polynia Islands). From (( CUT. N‘CLINTOCK’S Remi- 
niscences of ARC’YIC ICE-TRAVEL in search of SIR JOHN 
FRANKLIN ” (Third Expedition). With Permission : 
Journal Royal Dublin Society, vol. x. pp. 236-7. 

(‘A comparison of 300 thermometric observations made upon 
this journey and those simultaneously registered at Bridport Inlet, 
jii latitude 7 4 O  56’ N., shows a difference of 3.5’ of lower temp? 
‘rature for any more northern position, for which, as mean 
may assign the parallel of 7 6 1 O  N., being about 100 miles nor 
the ship (H.M. c61ntrepid’$. The means of temperature thus 
compared were 1 8 ’ 5 O  and 22 . 

vations having been made between 12th April and 
account for the diminished vegetable 

a1 life upon the 1 ~ 4 ;  
.16 
gr 
whilst the absence of the P o  significant of a: similar 

(6 As bearing upon the distribution of anima1)ife I subjoin a 
scarcity of the frozen deep.” .- 

record of all that were shot or seen.” Abstract :- 

* . .  
5 0 so 
8 18 74 
1 0 2 
2 1 16 

12 7 34 
20 0 107 

6 0 18 
37 0 12 
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Glaucous and twenty-eight Skua Gulls (Lest& pawmiticus), the 
latter chiefly on Melville Island. Of the Ducks, three were long- 
+tailed (Anas glacialis), andLthe other twenty-two were King Ducks 
(A. spectubilis). Several Snowlbunti 
sally distributed ; four or five Red Ph 
a Raven ; and a bird supposed to be a Snolpy 
list.” 

te,” stationed at Dealy Island, Bridport Inlet, 
abed from 3 Sept. 1852, to 9 Sept. 1853 :- 

Bears, 6. , Geese, 128. 
Rein-deer, 95. Wolves, 3. Ducks, 229. 
Hares, 146. Ptarmigan, 711. , Plover, 16. 

BELOHER’S 6‘ Last of the Arctic Voyages,’’ 1855, vol. ii. p. 165.1 

LXI.-MAMIKALIB. of the PARRY ISLAXDS .and NEI~HBOURING 
COASTS. 

From :- 
I. A Supplement to the Appendix of Captain Parry’s Voy- 

age for the Discovery of a North-west Passage in 
1819-20. 4to. London, 1824. Mam.malia, by Captain 
Sabine! pp. clxxxiii-cxcii. 

11. Appendix to Captain Parry’s Journal of a Second Voy- 
age, h., in  1821-23. 4to. London, 1825. Quadrupeds 
and Birds, by John Richarason, M.D., pp. 287-341. 

111. Journal of a Third Voyage of Discovery, &o., in 1824-5. 
4to. London, 1826. Zoology; Mammals, by J. C, 

R. Narrative of a Second Voyage in search of North-west 
Passage, &c., in 1829-33. By Sir John Ross, C.B., 
&c. 4to. London, 1835. Zoology, by Captain J. C. 
Ross, R. Owen, &c., pp. vii-xxiv. 

See other Catalogues iu. this “ Manual. ’ 

Ross, R.N., &c., pp. 92-95. 

The species and genera have been w i t i c d ~  revised i 

I. II. III. R. Ursns maritimus, L. Esquimaux, Nonnook or 
works. 

Nennook. Creed., Nennok. 
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11. R. C. 1agopus, var. p. fuli@nosus, (&a%), 

11. Arvicola Grcenlandica, (Traill), .Espuimk&x 3, 
Greenl. Kernektak. 1 '  ' 

Ow-in-ynk. . 
I. 11. 111. A. Hudsonia (Forster). 

11. 2%. A. trimucronata, Iticb. 
11. R. Arctomys Parryii, Sab. 

I. 11. 111. R. Lepus glacialis, Leach. 
I. 11. 111. R. Cervus tarandus, L. Greed. ,  Tukta (male), 

Pangnek (jknznlc) , Kollowak ; young, Nor&. 
ESP., Tooktoo. 

1. 111. Ovibos moschatus, L. EST, Oo-min 
Gvecnl., Omimak or Umimak, and 
natives of Wolstedolm Sound. : 

11. 111. R. Phoca fcetida, Mull. Gwen/., Neitsek. Esq., 
Neith-keek or PlTcitielr (middle-sized, Kai- 
rolik ; young, Ibbeen). 

11. RI P. barbata, Fabr. Esq. (Ross), Oo-ge-ook. Esg. 
of the Wilcome Rives., Ogg-eoolr. Bsq. of 
Melville Peninsulu, Ogiike. Grcd. ,  Urktiulr. 

I. 11. 1x1. Balwnn mysticetus, Lac6phde. Esq., Aggg-ugek 

11. R. P. Grcenlandica, Fabr. 
I. P. vitulina, L. 

insulu, Ei-ii-kk. Esq. of the Wclconic River, 
Rj -ee-werk. 

LXII.-FISHES of the PARRY ISLANDS and ~NEI~EBOURING 
REGIONS. 

1. From PARRY'S l lst and 3rd Voyages (I:, pp. ccxi.-ccxiv,,'and 
III., pp. 109-1 12), 5Dd Ross's 2nd Voyage (R-, pp. x1vi.-xlix.). 
Dedcribed by Sabine,*noss, and Richardson, 1824, 26, 35. 

[For Dr. Liitlren's revised c'atnlogue of tho Arctic Fishes, see 
above, pp. 115-122.1 

R. Cyclopterus minutus. 
I.. R. Liparis communis, 

111. R.,.Ophidium Parrii, Ross. 
111. E. 0. viride, h b r .  

E. \Gadus morrhua. Esquimuux o;fBoo$hia,,O-ipk. 
, L. G. callarias. 

I. IIIi a. Merlangus, pol?ris, Leach. ' 

I. M. caxbonarius, . 
I I. R. Blennius polaris, Sab. 

Esyzriniawx of Boothia,"JS-lit-tdke. 
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I, R. Cottus quadricornis, Bloch. Zspirnwx of Boothia, 
Km-ny-yoke. - 

I. 111. R. C. polaris, Sab. 
R. Pleuronectes hippoglossus. 
It. Salmo Rossii, Rkhardaon. 
R. S. alipes, Rich. 
R. S. nitidus, Rich. 
R. S. Hoodii, Rich. 

Eyuinaaw, Augmalook. 
Esquimaux, Masnmacush. 

2. From WELLINGTON SOUND (CEANNEL), collected by Sir E. 
BELCHER, and described by Sin JOHN RICHARDSON, in Belcher’s 
Last of the Arctic Voyages, ii., Appendix, pp. 347-376 ; pl. 
23-30, 1855. 

Cottus glacialis, Richardson. 
Phobetor tricuspis, (Reinhardt). 
Gasterosteus insculptus, Rich. 
Gunellus fasciatus, (Bloch). 
Lumpenus nubilus, Rich. 
Lycodes mucosus, Rich. 
Gymnelis viridis, (0. Fab.). 
G. viridis, var. unimaculatus, Rich. 

LMerlangus polaris, Leach and Sabinc. 

LXIII.-INSECTS and ARACHNIDS from GHEENLAND, the 
PARRY ISLANDS, mid Neighbouring Lands, .collected 
during PARRY’S First and Third Voyages, and Rosa’s 
Second Voyage, and determined by the REV. WN. 
KIRBY, LIEOT. J. C. ROSS, and Mr. JOHN CURTIS. 
1825, 26, 35. 

I. PARRY’S FIRST VOYAGE, Appendix, &c., pp. ccxiv.-ccxix. 

Bombyx Sabini, K. Chironornus polwis, 
Bombus arcticus, I<.=Apis 

Ctenophora Parrii, IC. 

INSECTS. By the REV. W. KIRBY. 

SPIDER. alpha, Pab. 
’ Salticus ? Melvillensis, IC. 

11. PARRY’S THIRD VOYAGE, Appendix, &e., pp. 112-115. 
INSJWTS. By J. c. Ross. 

Simulium reptans (Fab.). SPIDERS. 
Ctenophorn Pafrii, IC. 
Pedicia rivosa (Fab.). 
Culex caspius, Pallas. 

Bombyx Sabini ?, K. 
Bombus arcticus, K. 
Formica rubra, L. 

Sdticus scenicus, (Fabe). 
Dysderrt erythrina, Latr- 
~ x y o p e s  variegatus, Latr- Melitaea Tullia (Fab.), L ~ C O S R  S ~ C C & ~ B  (Fah)* 
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111. Ross’s SECOND VOYAGE, Appendix, &c., pp. lx., et. seq. 

INSECTS. By JOHN CURTIS, Esq., F.L.S. 

Order, COLEOPTERA. 

Colymbetes mwtus 

v Fam., Noctuid@. e 

Fam., P7~alm&h. 
- Hadena Richardsoni. 

’ . 1831 j scarce j under stones. 

Order, HYMENOPTERA, Psychophora Sabini. 
Fam., Ichneumonida?. Oporabirt punctipes. 

Ichneumon Larise. Infesting Fam., ToTtricida?. 
Orthotsenia Bentleyam. 

Ephialtes, sp. 
Campoplex ? arcticus. 
Microgaster unicolor. 

the larva3 Of k r i a  Rossii, 
early in July. 

Fam., Fwmicidce. 
M p i c a  rubra, Linn. N Acanthia stellata. 

reus, under ston=.- -_- __ _.J!&&icu~~@riegat~s.  
Farn., Apidce. Order, DIPTERA. 

Bombus Kirbielhs. Farn., Culicidcz. 
3. pohris. Culex mspius, Pall. ‘ 

Chironomus pokris, Kirby. 
C. borealis. . 
Tipula arctica: 

Helophilus bilineatus. 

Tachina hirta.’ 
Anthornyia dubia. 
Scatophaga apicalis. 

’ S .  fucorum, Fall. 

Fam., ;ripulida?. 

Order, LEPIDOPTER~-- - Fam., Syrphidcz. 

Fam., Mukid@. 
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LXIV. - s o  ARINE INVERTEBRATA enumerated 
PARRY’S d,’ and 3rd Voyages (I. Sabine, Kirby ; 
11. J. C. Rc~s ,  Dr: Fleming ; 111. J. C. ROSS) ; €toss’s 
1st * (L. Leach, 1819) and 2nd(R. J. C. Ross and R. 
Owen) Voyages, 1824, 26, 26 ; 1819 ; 1836. 

[For-the Vertebrata, see above, pages 1-93, and 499 : the Birds 
are included in Psqf. Newton’s catalogu 94, &c. For the 
Fishes, see pp. 115-122, and 500. a are included in 
Dr. March’s catalogue, pp. 12d135,; Tuniata,in Dr. 
Liitken’s list, pp. 138-139. The other groups are revisea in Dr. 
Lutken’s catalogues, see above, pp. 146-191. The native names 
and the localities in these older lists we points of interest.] 

Tho 

I, Ascidia globifera, Sab &t of Datis t. 70’ ; 

161. Boltenia reniformis,. MacLbay. ’70 fathoms, Elizabeth 

R. Cystingia Griffitdsii, MacLeay.? Fox Channel and Felix 

trawl. . 

Harbour. 

Harbour. 

I* I”* NFPhum glossipesY Fabe North-Georgim Isles, a t  I. 111. N. hirsutum, Sab. ebb tide (I.). I. Phoxichilus proboscideus, Sab. 

CRUSTACSA. 
(Those from Ross’s 2nd voyiige (R.) were taken at Port 

Prince-Regent Inlel.) 
I. 111. Idoten entomon (Pall.), 

I. 111. I. Baffini, Sab. 
tide (I.) ; wide-spread (III-). 

W. coast of IMin’s Bay, 20 

I. E. Qammarus D ). Polar Sea, at ebb 

Polar Sed and 1. In. E. Talitrus ampulla (Phipps). 
Davis Strait ; trawl (I,), 
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I. 111. R. Gammarus boreus, Sab. 
I. 111. E. G. loricatus Sab. 

Polar Sea, at ebb tide 

2, I. 111. E. G. Sabini, Leach, 1819. Bailin’s Bay (La 

I. 111. Amphithoe Edvardsii (Sab.). W. coast of Dttvis 
Strait, ; trawl (I.). 

I. Talitrus Cyanes, Sab. Parasitic on Cyanea 
amtica. 

I. 11% R. Crangon 13oreas (Phipps). W. coast of Davis 
Strait (trawl) and Melville I. (dredge) (I.). 

W. coast of 
navis Strait ; trawl (I.). 

I (I*)* 
’ and I.). C I  1 

1. R. Sabinea septemcarinata (Sab..). 

I. E. Hippolyte polaris (Sab.). Melville I., 50 fathoms 
I. 111. Alpheus aculeatus (Fab.). Mclvillo Is. (I.). 

(I*)* 
E. H. aculeata (Fab.). 
R, H. Sowerbei, Leach. 
IL. H. borealis, Ross. 

111, R. Mysis flexuosus, Miill. ESP., Il-le-ak-kak. (R.) 
R. Themisto Gaudichaudii, R. & 0. 
It. Acanthonotus criatatus, B. & 0. 
E. Acanthosoma hystrix, R. & 0. 

1x1. Caprella scolopendroides, Lam. 
1 x 1 .  Cyamus Ceti (Bab.). 
111. Nebalia glabra?, Lam. 
L. Balanus arcticus, Leach, 1819. 
I. B, glncialis, Gray, 1824. 

Baffin’s Bay. 

ANNELIDA. 
I. Nais Ciliata, Mull. North-Georgian Islands. 
I. Polynoe cirrata et P. scabra (Fab.). 

L. Nereis &yllophora, Leach, 18 19. Baffin’s Bay. 
L. Lepidonotus Itossii, Leach, 1819. Baffin’s Bay. 
I. Spirorbis nautiloides (En.). 
I. S. spirillum (Lin.). 

Melville Island (Sep- 
tember). 

ECHINODERMATA. 

I,. Gorgonocophdus (Euryale) arcticus, Leach, 18 19. 

I. Ophiura texturata, Lam. 

. 0. filiformis (Mull.). . Asterias papposa, Fnb. 

Baffin’s Bay. 

Davie Strait ; t r a d  (I.). 

I, 111, 0. fragilis, Lam. 

I. A. rubens, Fab. 
5. .A. violacert, Mull. 12-18 

fathoms. 
I. A. polaris, Sab. Melvill 
I. Echinus saxatilis, Lin. 
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C~LENTERATA; 
I. Beroe ovum, Fab. 
I. B. cucumis, Fab. Baffin’s Bay and New Georgia. 

I. 1x1. B. pileus, Fab. 
I. 111. Dianaea glacialis, Sab. 
I. 111. Cyanea arctica, Sab. Barrow Strait and Polar Sea. 

11. F. pilose, Solandel:. . 
11. Cellaria loriculata, Sol. 
ZI. C. Ciliata, Sol. 
11, Tubularia ? zr. Sertdaria argentea, Sol. 
1s. S. cupressitla, Sol. 
11. S. repens, Sol. 
XI. IPlumularia bullata, Fleming. 
11. Millepora pumicosa, Sol. 
11. M. tubdo=, Sol. 

Baffin’s Bay. 

Davis Strait and Ban’ s  Bay. 
Baffi’s‘Bay and adjacent seas. 

I. Flustra angustiloba, Lam. 

PROTOZOA. 
11. Spongia infundibuliformis, Liu. 
11. S. parasita, Montagu. 

LXV.-PISHES from Port Kennedy, lat, ’ 7 2 O  N., long. 99 W! 
(From DR. WALKER’S Memoir (‘ On ARCTIC ZOOLOGY,” 
&c. Journ. Royal Dublin SOC., vol. iii. 1860, p. 67.) 

Cottus polaris, Sab. A few specimens dredgcd up in 5-15 

Lhm’penus nubilus, Richardson. A single mutilated specimen. 
Gymnelis viridis, Fabr. Tw.0 small specimens, from the beak of 

Sgmo Boodii, Rich. A few specimens, 3 to 11 inches in length, 

fathoms. 

a Glaucous Gull. 

frdrir a frekhwater lake at  the head of Port Kennedy. 

LXVI.-ARCTIC MOLLUSCA, obtained during the Voyage of 
From DR. WALKER’S Meinoir on Arctic 

’“%jiJology: Journ. Royal Dublin Soc., vol. iii. 1860,. 
the “Fox.” 

pp, 70-72. 

rosa ? Several leaks, probably of this species, mew 
the crop of a Gull. 

few dead sp&icimens at 100 fathoms F ~ S U S  tortuosus, Reeve. 
.-,in Mdville Bay. 

Buccinum Donovani, Gray. Godhavn, 20 fathoms. 
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B. cyaneum, Chemn. 

B. undulatum. 
B. hydrophanum, Hancock, Port Kennedy, 15 fathoms. 
B. Grenlandicum, Hanc. 
B. .tenebrosum, Ham. 
B. ciliatum, Hanc. 
B. plicosum, Hanc. 
Trophon clathratus, L. 
T. clathratus, var. scalariformis. 
Mmgelia turricula, Mont. 

80-140 fathoms. 
M. Trevelliana, Turton. 
M. rufa, Mont. 

fathoms. 
Natica pusilla, Say ? Gould. Godhavn, Fiskernaes, a d  

Kennedy, from 5 to 20 fathoms. 
Turritella lactea, Moll. Melville Bay, 80-100 fathoms. 
Littorina tenebrostt, Mont, Godhavn, 20 fathoms. 
Scalaria Graenlandica, Sow. ’ Godhavn, 20 fathoms. 
Margarita cinerea, Couth. Godhavn, 16 fathoms. 
M. arctica, Leach. Port Kennedy, 10 hthoms, very abundant 
M. umbilicalis, Sow. Cape York, 10 fathoms ; Port Kennedy. 
M. undulata, Sow. Godhtwn,-lb&thoms--- 
Lottia testudinalis, Gray. 
Chiton marmoreus, Fab. 

Bulla $oulpta, Reeve. 
Cylichni alba, L o v h  
Saxicava arctica, L. 

S.  rugosa, L. 
Myajarqqia, L. 
Motpuqcata, L. 
M. truncata, var. Uddevallehsis. Reeflrol ; 
Tellina proxima, Brown. Godhavn ; Melv 
Astarte compressa, Mont. Reefkol ; Go 

Port Kennedy ; 10-140 fathoms. 
A. arctica, Gray. 
A. elliptica, Br. 
A, sulcata, DC. Godhavn. 
A. Warhami, Hancock. Godhavn. 
A;$fabula, Reeve. Port Kennedy, 15 fathoms. 
Cqrdium Grcenlasdicum, Chemn, (Young.) Godhavn ; Melville 

C. Islandicum, Chemn. 
Montacuta bidentata, Gould. ? Cape Ytirk; Small and unique. 
Mytilus edulis, L. Fiskernaes ; Godhavn ; Melville Bay, ’ 
M. edulis, var. elegans. Melville Bay. 
Velutim levigata. Melville Bay, 100 fathoms. 
Nucula tenuis, Mont. Godhavn and Melville Bay, 10-20 fathoxim 
N! Portlandica. ‘Melville Bay, 80 fathoms. 

Melville Bay, 140 fathoms ; Port Kennedy 
(lat. 720 N., long. 940’W), 15 fathoms. 

Port Kennedy, 15 fathome. 

Port Kennedy, 15 fathoms. 
Godhavn, 10-20 fathoms. 

Port Kennedy, 10 fathoms. 
Melville Bay, 100 fathoms. 

Godhnvn, 20 fathoms. 
Godhavn, 20 fathoms. 

Godhavn, 20 fathoms ; Melville Bay, 

Godhavn, 15 fathoms; Port Kennedy, 10 
Port Kennedy, 15 fathoms. 

Godham ; Fiskernaes ; Melville Bay. 
Port Kennedy and Godha 

fathoms. 
Port Kennedy, IO fathoms. 
Near Cape York, 15 fathoms. 
Godhavn, Fiskernaes, Melville Bay, and 

Reefkol and Godhavn, 10-25 fathoms. 
Cape York, 5 to 140 fathoms. 

Godhavn and Melville Bay, 10-120 
Reefkol; filiskwnaes ; Godhavn 

Melville Bay-; Port Kennedy. 
Melville Bay ; Port Kennedy. 

Bay. 
Godhavn ; Melville Bay. 
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N. truncata, Br. Port Kennedy, 16 fathoms. 
N. nitida, Sow, Godhavn. 
Leda caudata, Don. Godhavn ; Melville Bay. 
L. minuta. Godhavn. 
L. pyginaa, Munster. Godhavn. 
Yoldia lucida. 
Modiola nigra, Gray. 
Crenella discors, L. Crimson Cliffs. 
C. decussata, Mont. Melville Bay. 
C. glandula. 
Pecten Islandicus, Mull. 
P. Grcenlandicus, Sow. 
Hypothyris psittacea, Chemn. Reefkol ; Godhavn ; .Melville“ 

Melville Bay, 140 fathoms. 
Cape York ; Port Kennedy. 

Melville Bay, 75 fathoms. 
Godhavn ; Reefkol ; Melville Bay. 

Cape York ; Melville Bay. 

Bay, 140 fathoms. Numerous. 

PTEROPODA. 
Clio borealis. 
Limacina arctica. Baffin’s Bay ; Melville Bay. 
Hyalsea tridentata and-Deado_r_a_psram~data.in the North Atlantic. 

Baffin’s Bay ; Melville Bay.. 

LXVII.--TNSECTS and ARACHNIDS from PQRT KENNEDY, 
lat. 12” N.; long. 94’ W., June and July lSrj9, andfkom 
POND’S BAY ; taken during the Voyage of the ll.LFOX.” 
From Dr. D. ,WALKER’S “ Notes o 
last Arctic Espeditian updb. Cap 
TOCK, R.N., &e.” Journal Royd 
pp. 72-74. 

I. INSECTA . Fam. Hadenids, Granby. <. 1 

Order COSEOPTERA. Hadena Richardsoni, Gurtic 
Fam. Feroniids, Lat. Fam. Larenitid=> Greek 

Platyderus nitidus, Kirby. 
Order H ~ N O P T E R A .  

--__ -- 

Tenthredinidae, Leach. Cheimatophila, n.8. ? 

Order DIPTERA.. 
Fam. Chironomi 

Bombus frigidus, Smith. Chironomus polaris, 
B. terricola, Kirby. c. aterrimus (T), Meig. 

Order LEPIDOPTERA. c .  sp. ? ) ,  

Fam. Argynnids, Dup. 
Melitsea Tarquinius, Curtis. 

bia, n.8. ? a Fpm, Grctiide, Leach. 
b c t i a  Americana, Harris. Fam. Muscidse. 

Fam. Tipulidae, Lst., Leach. 
Tipula artics, Curtis. 

larva. Eurigaster hirtue (Curtis). 
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Anthomyia dubia, Curtis. Order DIPTERA. 
A. 2 spp. 2 Tipuh arctica, Curtis. 

Fam. Empidae, Leach. 

Microphorus drapetoides, Bnrn- 

Scatophaga pubescens, Barn- Yarn. Opilionidie, Herbst, 

11. ARACRNIDA.~ 
ston. PHALANGIDB. 

ston. Opilio scabripes, sp. nor. 
Order THYSANURA. ARANEIDB. 

Fam. Lycosidse, Sundis. 
Lycosa andrenivora, Walck. 

Fam. Lingphida:, Black. 

Fam. Podurida?, Burns. 
Podura sp. 
Pond's Bay iat. 72' N., long. L. blrtnda, Koch. Immature. 

'76" W., August 1858. 

Madena Richardsoni, Curtis. 
Order LEPIDOPTERA.* Nereine longipalpis, Sundervoll. 

Walckensra sp. ? 

LXVIII.-ARCTIC CRUSTACEA and PY CNOGIONIDB, collected 
From Dr. D. WALKER% 
Journ. Royal. Dublin SOC., 

LUTICEN'S Catalogues, above, at pp. 146 and 163,'for the revised 
re of these and mmy other Arctic species.] 

by English 'Expeditions 
Memoir on Arctic Zoo10 
vol. iii., 1860, pp, 68, 69. 1 

I 

CRUSTACEA. 
Decapod% 

Hyas coarctata, Leach. Godhavn, 69' N., 20 fathoms, M'Clin- 
tock. 

Pagurus pubescens, Kroyer. Godhavn, MUintock. 
Hip olyte borealis, Owen. Ross' 2nd Voy. Belchel..$ Port 

d n n e d y  Qat. '72' N., long. 94' W.), 10 to 15 fathoms, 
M'Clintock. 

H. aculeata, Fabr. Parry's 1st  and 3rd. Voy. Ross's 2nd 
Voy. In  a Cod's maw, lat. 66' 34: long. 55' 8', Penny. 
Belcher. Port Kennedy ; Melville Bay, 68 to 140 fathoms ; 
M'Clintock. 

- 
* The Hadena,' Tiprlo, &c., came, apparently, from Port Kennedy ; by; 

it  is not clear, from the insertion of 
whether the succeeding groups c a m  from Pond's Bay or from Port Kennedy. 

t For the PYONOQONIDB, 8ee further on, p. 510. 
2 The Crustacea obtained in Capt. Sir E. Belcher's voyage, 1853-4, WerJ 

dredged between Beechey Island and Northumberland Sound, generally in 
depths not exoeeding 80 fathoms. (Belcher's "Last of thc Arctic V0yW-g;' 

Pond's Bay," &c., after lC Podurn, 

-aDlTOR. 

VOl. %el p. 400.) 



WALEER, ARCTIC CRUSTACEA, ETC, 509' 

H. polaris, eab. Parry's 1st Voy. Boss's 2nd Toy, As- 
'sistmice. B y ,  7 t o  15 fathoms, Penny. Belcher. Port 

H. Sowerbyi, Leach. ROSS?~ 2nd Voy. N0ar Cape Pork, 
io  b 25 fathomg M'Clintock. 

H. Bblcheri, Bell. Belcher. 
Crangon boreus, Sab. Parry's 1st atid 31;d Voy. R6ss's 2nd 

Voy. Assistance Bay, 12 to 15 fathoms, Penny. Belcher. 
Port ICennedy, from the stomach of a Bearded Seal, 
M'C1 c. sept inatug Sab. Parry's 1st. Voy.' Ross's 2nd 
Voy. Assistance Bay, 7 to 15 fathoms, Penny. Melville 
Bay, 110 fatlionis, M'Clintock. 

Alauna Goodsiri, Bell. Belcher. 
A. uncinata,'Bair(l. Assistance Bay, 7 to 15 fathoms, Penny, 

Mysis, ~ O X U O S U S ,  Mull. Parry's 3rd Voy. Ross's 2nd TOY. 
union Bay, Beechey Idand, 15 fathoms, Penny. Port 
ICennedy, M'Clintock. 

M. ?' Fabricii ? ITr. . Beldier. 

' Kennedy, l@to 15ffnthoms, M'Clintobk. 

Cumadae. 

Itomapoda. 

Amphipo da. 

2nd Voy. 

Belcher. Port Kennedy, i\l'Clintock. 

, Gpm;lrusSalii+i, Leach. Pprry's 1s t  and 3rd VOY. Ross's 
Bel her. 

G. loricntus, Sab. Parry's 1st and 3rd Voy. Ross's 2nd %oy. 

q. 1QCll$tp, Mont. 7 Sor t  Kennedy, M'Clintoclr 
G. .Iiroeyeri, Bell. Uelcher.' 
Q. boreus, Sab. Port Kennedy, ,M'Clintock. 
.&, (Lysinunssa) nugax, Fabr. 

AmphitoQ Jurinii, Kr. ? Belch&. 
A. looviuscula, Kr. Belcher. 
A. Edwardsii, Sab. Parry's 1st and 3rd VOy. ROSS'S 2nd voy. 

Assistance Bay, 7 fathoms, Penny. New Cape York, 15 
fathoms, M'Clintock. 

Acnnthostoma hystrix, Owen. Ross's 2nd VOJ'. Belcher. 
* I  Ne& Cabe iYork,. 16 fathoms, M'Clintock. 
Lysiaziassa lagen'a, Kr, Belcher. 
Z,. Wahlii, Kr. Port Kennedy, M'Clintock. 
L. appendiculata, Kq. Port Kennedy, F. M'Clinta 
Stegocephdus ampulla, Phipps, Kr. Ross's 2nd V 

W. Greenland, 4 to 20a fathoms, Penny. 

Parry's 1s t  and 3rd Toy. 
Ross's. 2nd Voy. W. coast of Greenland, 4 to 20 fathoms, 
Penny. 

Port Kennedy, 10 fathoms, M'Clintock. 

etoecu! Cyanere, Sab. Parry' 
?Chc'm%tu arctica, iCi<. Ross'$.9hd', 

Seal's stc,mach, M'Clintook. ' 
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Isopoda. 
Arcturus B d n i ,  Sab. Parry’s 1st and 3rd Voy. Union Bay, 

Beechey Island, 15 fathoms, Penny. Belcher, Near Cape 

Idotsea entomon, Latreille. Parry’s 1st and 3rd Voy, Assistance 
Bay, ’7 fathoms, Penny. Belcher. Port Kennedy, 10 
fathoms, MClintock. 

- York, 15 fathoms, M‘Clintock. 

Laemodipoda. 
Caprella cercopoides, Adam White. W. coast of Greenland, lat. 

C, spinifera; Bell. Belcher. 

Nebalia Herbstii, Leach. 
Arpacticus Kronii, Er. 

73O 16’ N., long. 5’7’ 16’ W., 4 to 20 fathoms, Penny. 

Entomostraca. 

Davis Strait, lat. 66O 34’, long. 55’ 8’, 
Penny. 

-A.  chelifer, Baird. Davis Strait, lat. 7 3 O  20‘, long, 57” 16’, 
Penny. 

Bradycinetus Brenda, Baird. Assistance Bay, Barrow S€r% 
Penny. 

Cetochilus septentrionalis, Baird. North Sea, Penny. (Not 
Arctic.) 

C. arcticus, Baird. Off Cape Desolation, lat. 71’ 21‘, in lat. 
64O 19’, and Melville Bay, penny. Melville B ‘Clip- 
tock. 

Cyclopsina sp,‘?, Baird DaviscStrait, lat. 78’ 20‘, long, 57’ 16’, 
Cyclops sp. ?, Baird } Penny. 

Parry’s 3rd Voy. 

Pycnogonidae.. 
Nymphon grossipes, Fabr. Parry’s 3rd Vo , Near Cape York, 

N. hirtum, Fabr. Parry’d 3rd Voy. Near Cape York, 20 
fathoms, and Melville Bay, 80 to 100 fathoms, M‘Clintock. 

N. craasipes, White. Union Bay (dredged), Penny. 
N. hirtipes, Bell. Belcher. 
N. robustum, Bell. Belcher. 
p. sp. ?, White. Union Bay, Beechey Island, Penny. 

20 fathoms, and Melville Bay, 80 to 100 P athoms, M‘Clintock. 

LXIX,-ECHINODERMATA, CIRRIPEDIA, and ACTINII, 001- 
lected during the voyage of the “ Fox.” (From DR. 
WALKER’S Memoir “On A.RCTIC ZOOLOGY,” &c. Journ. 
Roy. Dublin Soc,, vol. iii. 1860, p. 70.) 

I. Echinodermats. 
Alecto glacialis. Dredged, 80-96 and 140 fathoms, in Mtilville 

.Ophiura texturata. Godhavn, 15 fathoms ; Crimson Cliffs, 
Bay. 

140 fathoms j Melville Bay. 
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0. alvida. Port Kennedy, 10 fathoms, lat. 72’ N., long. 9 
0. echinulata. Port Kennedy, 10 fathoms. 
0. fasiculab. Port Kennedy ; Crimson Cliffs. 
Ophiocoma, sp n. Port Kennedy, 10’fathoms. 
0. nigra. Crimson Cliffs. 
Uraster violaceus (?), Young. P enuedy, 10 fathoms ; 

Echinus neglectus. Godhavn, 1’5 fathoms ; Melville Bay, 

Solaster endeca. 
S. papposus. Reef’kol, 20 fathoms. 

Balanus porcatus, DC. Godhavn ; Fiskernaes ; Reefkol ; 

B. scoticus. Godhavn. 

Melville Bay, 80 fathoms ?. 

100 fathoms ; Port Kennedy, 8 fathoms. 
Port Kennedy, 10 fathoms. 

11. Cirripedia. 

Port Kennedy. 

111. Anthozoa. 

A. digitata. Fiskernaes ; Godham ; lkfelvifie Bay. 

LXX.-MOLLUSCA from WEST GREENLAND and the PARRY 
ISLANDS. From the Appendix to Dr. P. C. SUTHER- 
LAND’S Journal of Capbain Penny’s Voyage, &c., 1852, 
pp. cci. ccii. 

The Mollusca of the Arctic Regions are enumerated in tho 
Revised Catalogue by Dr. M ~ R O H ,  above, pp. 124-135 ; and most, 
if:not all, are described in Mr. J. GWYN JEPFREYS’ “British Con- 
(‘ chology, or an ahcount of tho Mollusca which now inhabit tho 
‘6 British Isles and the surrounding seas,”~ol. i-v. ; 1862+9,8vo. 

Conchffera. 
Modida (Lanis tina) discom 
Astarte arctica. 
A. Spitzbergepsis. 
Npcula (Yoldin) arctic& 
N. (Leda) fluviatilis. 
N. radiata. 
N. cordata. I 

Hiatella arctics. 

Tellina (Psammobia) fuscn. 
T. calcarea. 
Cardium (Aphrodite) Grcenlandic 
Srtxicava rugosa. 

~ H. minuta. ’ 

Abundant ; Assis- 
tance Bay and the 

+ shores o f  Barrow 
Strait 7-20 ;fa- 
& O W .  



512 SUTHERLAND, ARCTIU MOLLUSCS. 

Gasteropoda. 
Buccinum glaciale. 
B. cyaneum. 
Turbo corneus, Keiner. 
Trichotropis costellata. 

, Margnrita undulata. 
M, gkuca. 
M. artica. 
M. Vahlii. 
M. umbilicalis. J 
M. helicina. 
Bulla corticata. 
Chiton Izevigatus. 
Patella rubella. 
P. cerea. 
Lottia testudinalis. 

Assistance Bay, 7-10 fathoms. 
West Greenland, 15-20 fathoms. 

Assistance Bay, 7-1 5 fathoms. 
Assistance Buy, 15 fathoms. 

Abundant ; Assistance Bay and West 1 Greenland, 12-20 fathoms. 

West Greenland, 15-20 fathoms. ’ 
Assistauce Bay, 7-1 0 fathoms. 

Barrow Straits, 12-15 fathorns. 

Assistnnce Bay, 12-15 fathoms, 1 
Cephalop o da. 

Philonexis sp. ? 
Sepia, sp.? 

1850. 

h e l i d .  . 

On ice, Melville Bay, July 1850. 
I n  stomach of Narwhal, Melville Bay, Guly 

Sagitta bipunctata arge in Davis Strait, 1 and ‘a6undant 
everywhere. 

LXX1.--The Result8 of some DREDGINGS made at GOODEIAAB, 
WEST GREENLAND, by Dr. G. C. WALLICH in 1860. 
‘ I  The Nortli-Atlantic Sea-bed,” &e., by G. C. WALLICR, 
M.D:, F.L.S., F.G.S., 1862 (4t0, London), p. 102. 

[“his ought to have been inserted in $ 1, under “West Greenlaad.‘!] 

I. From 50-100 fathoms. 
CRUSTACEA. Volutomi Ira Grcenland ita. 

Hyas arenarius. Astarte elliptica. 

MOLLUSCA. 
Hiatella arctica. 
Cardium Grocnbndicum. 

kecten Islandicum. 
P. pectinaturn. 
Mytilus ednlis. 
Trophon Fabricii. 
T. Gunneri. 
Margnrita striata. 

ANNELIPA. 
Pectinaria. 
Spio. 
Cirratulus. 
Syllis. 
Terebella. 

COTTCWE. 
Cottus glacidis, Rich. 
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11. From 100-250 fathoms. 
CRUSTACEA. 

Hippolyte polaris. 
Gammarug arcticus. 
Caprella linearis (on Algae). 

MOLLUSCA. 
Acmea testudinalis. 
Chiton mermoreus. 
Natica Grcenlandica. 
Lima subauriculata (East Coast, 

in sounding). 

TUNIC ATA. 

Boltenia picta, n.s. 

ECHINODERMATA, 
Echinus sphsera. 
E. neglectus. 
Ophiocoma bellis. 
0. granulata. 
0. Goodsiri. 
Ophiura texturnta. 
Solaster papposus. 

ANNELWA. 
Seppula contortuplicata. 
Tcrebella (several species). 
Spirorbis communis. 

LXXII. - Some ARCTIC ASCIDIANS and ECHINODERMS. 
(From Dr. Sutherland’s Journal, &c., Appendix. 1852.) 

ASCIDIA, pp. ccxii.-ccxiii. 
Pelonaia corrugata, Forbes. Assistance Bay. 
Pelonrtia sp. ? Assistance Bay. 
Dendrodon sp. ? Assistance Bay. 
Phallusia Suthorlandi, Huxlcy. Assistance Bag. 

ECHINOl)ERMATA, pp. CCXi-CCXii. 
- Echinus neglectus. Assistance Bay, 7-15 fathoms. 
Ctenodisccs polaris. Assistance Bay. 
Uraster violaceus 3, Young. Assistance Bny. 
Solaster papposus, Young. Assistance Bay. 
Ophiura hciculata, Forbes. Assistance Bay. 
0. glacialis, Forbes. Assistance Bay. 
0. serkea, Forbes, Assistance Bay. 
Ophiocoma echinulata, Forbes. Assistance Bay. 
Cucumaria I-Iyndmani. Assistance Bay, 7-10 fathoms. 
C. fucicola. Assistance Bay. 
Chirodotn brevis, Huxley. Assistance Bay. 

36128. EIC 
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LXXIII.-SOME ARCTIC INSECTS, &c. From the Appendix, 
t o  Dr. Sutherland’s Journal of Captain Penny’s Voyage 
in Baffin’s Bay, &c,, pp. ccvii-ccxi. 

Desoria arctica, Adam White. Near D. saltuns, Age (D,  
glacialis, Nicolet), abundant on some glaciers in Sdt-  
zerland. D. arctica -jqs found hy Dr. Sutherland abun- 
dantly on. Nostoc in the neighbourhood of Assistance 
Bay, Barrow. Strait, July 1851 (“Journal of a Voyage 
“ in Baffin’s Bay and Barrow Strait,” &e. pp. 201-207). 

1852. 
Podurellae. 

Acaridae. 
Ixodes Urise, Ad. White. Parasitic on the Loon (U*ia tvoile). 

SPIDER. 
Micraphantes arcticus, Ad. White. Assistance Bay, among the 

vegetation. 

LXXIV.-PLANTS from Barrow Strait and Davis Strait, &c. 
Named by SIR W. 5. HOOKER, K.H.; D.C.L.,F.R:S., &e 
From DR:‘SUTHERLAND’S ‘( Journal of a Voyage,” &c., 
1852, vol. ii., Appendix, pp. clxxxix-cxc. 

DICOTYLEDONES. 
Ranunculus frigidus, Willd. Assistance Bay, south end of 

Papaver nudicaule, L. Assistance Bay. 
Cochlearia fenestralis, Br. Assistance Bay. 
Parrya arctica, Br. .Assistance Bay. 
Cardamine bellidifolia, DC. pssistance Ray. 
Braya glabella,. Richardson, Assistance Bay. 
Draba ruprestis, Br. Assistance Bay; 
I). glacialis, Adams, Tar. Assistance Bay. ’ 

I). alpina, L. Assiatance Bay. 
Arenaria Rossii (?), Br. 
A. rubella, Hook. Assistance Bay. 
Cerastium alpinum, L., and var. glabatum. Adstance Bay and 

Bushnan Island. 
Stellaria longipes, Goldie. Northumberland Inlet or Hogarth 

Sound, and Assistaoce Bay. 
Lychnis apetala, L. , Assistance Bay. 
Potentilla nana, Lehm. Berry Island (73” 14’ N. Lat., 56’ 50’ 

Dryas integrifolia, L. Assistance Bay ; Berry Island and 

Crucifer= 3 
Epilobium latifoliurn, L. Northumberlnnd Inlet. 
Saxifr5ga pauciflora (?), Stev. Bushnnn Island. 

Cornwallis Land. 

Assistance. Bay. 

W. Long.), and other islands in Davis Strait. 

adjacent islands. - 
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S. oppositifolia, L. Assistance Bay and Berry Island. 
S. nivalis, L,. Assistance Bay, 
S. cernua, L. Northumberland Inlet and Assistance Bay. 
S. caespitosa, L. Assistance Bay, 
S. flagillaris, Willd. Assistance Bay. 
S.  tricuspidata, De. Horthumberland Inlet. 
S. hirculus, De. Northumberland Inlet. 
Pyrola rotundifolia, L. Northumberland Inlet. 
Cassiopeia tetragona, Don. Bushnan Island. 
Vaccinium vitis-idea, L. Bushnan Island. 
V. uliginosum, L. Northumberland Inlet. 
Arctostaphylos alpinus, Spr. Northumberland Inlet. 
Polygonum viviparum, L. Assistance Bay. 
Oxyria reniformis, L. Assistance Bay and Northumberland Inlet. 
Empetrum nigrum, L. Northumberland Inlet. 
Sdix cordifolia, Parsh. AsHistance Bay. 
S. arciicn, Pall. 
Juncus biglumis, L. Lssistance Bay. 
Carex Hepburnii, Boott. Berry Island. 
Liuzula hyperborea, Br. 

Eriophorum polystachyum, L. Assistance Bvy. 
Phippsia monandra, Trin. Assistance Bay. . 
Alopecurus alpinus, Sm. Bushnan Island, Assistance Bay. 
Poa cenisia, Al. 
Hierochloij dpina, Wahl. Bushnan Island. 
Woodsia glabella, Br. . Berry Island and other islands in Davh 

Assistance Bay and Bushnan Island. 

Berry Island, Davis Straits, and 
Bushnan Island. 

Bushnan Island, Assistance Bay. 

Straits. 

LXXV.-A~ET~C ALCIE collected in Davis Strait, BaWs  
Bay, Barrow Strait, and Wellington Channel, by DR. 
SUTHERLAND during CAPTAIN PENNY’S Expedition, 
1850- 51. By Dr. DICKIE. From DR. P. C. SUTHER- 
LAND’S “Journal of a Voyage,” &c., 1862, vol. fi., Ap- 
pendix, pp. cxci-cc. 

MELANOSPERNEB. 

Sporochnacese. 
Desmarestia aculeata, Lamour. 3 fathoms, N. la$. 7 3 O  20’, w. long. 570 20’. 

t aminarieae . 
Laminaria saccharina, De la Pyl. Assistance Bay, 15 fathoms 

L. fascia, Ag. Union Bay, dredged. 
Agarurn Turneri, Post. and Rupr. Assistance Bay, 15 

fathoms. Union Bay (between Beecliey Island and Cape 
Spencer), dredged. 

N. h t .  74’ 40’. 

K K  2 



516 DIUKIE, ARCTIC ALGAL 

Ectocarpeze. 
Chetopteris plumoso, Kutz. 3 fathoms, N. lat. '73' 20') 

W. long. 5 7 O  20'. 

RHODOSPERMEX.. 
Halymenieae. 

Dumontia sollolifera, Lamr. 3 fathoms, N. lat. 73" 20'9 
W. long. 57" 12'. 

Polysiphonieae. 

Corallineze. 
Polysiphonia urceolata, Grev. 

Melobesia polymorpha, Harv. On stones, 15 fathoms. Union 

Kallymenia Pcnnyi, n.s. Harvey MS. Assistance Bay, 15- 

On Ch. plumosa. 

Bay. 

20 fathoms. 

CHLOROSPERM EX. 

Confervaceae. 
Clpdophora lanosa, Kutz. 2-6 fathoms, N. lat. 73" 20', 

W. long. 57". 
C. sp. nov, ? On driftwod, lat. 66" 53'. 
Conferva melagonium, Web. & Moh. Assistance Bay. 

Attaining 5 feet in lenglh. 
C. glucidis, Eg. ? Matted crust on stones in a stream, Pros- 

pect Hill, winter quarters, south end of Cornwallis Land. 
C. area, Dillw.? With others, N. lat. 73" 20', W. long. 

57' 16'. 
Ulothricheae. 

scytonemeae. 

Rivularieze. 

Wet rock on island. N. lat. 73" 20', 
W. long. 57" 16' and 57" 20'. 1 Ulothrix zonata, ICg. . 

U. x?qualis, ICg. 

Sirosiphon ocellatus, Kg. 

Rivularia mici-oscopica, n.s. Very minute ; on Znteronzospha 
compressa. 

Oscillatorieae. 
Oscillatorin sp. ? Thin green crust on limestone, Seal Island, 

Welliugton Channel. 

Ulvaceze. 
Prasiola arctica, n.s. with Xostoc microscopicum ; winter 

quarters. 
Entoromorpha compressa, Hook. Pools on shore abore sea- 

level, Beechey Island, Assictance Bay, and Baring Bay. 

Nostochineae. 

quarters. 

Land. 

Nostoc microscopicum, Cnrm. On stones in stream, winter 

N. Sutherlandi, n.s. Winter quartcrs. South-Cornwallis 
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N. arcticum, Berk. On wet and boggy slopes arouna Assis- 
tance Bay. When the ground becomes frozen, the plant 
is loosened off the surface, and often blown away ; thus it 
is found fnr out at sea ou the ice, and sometimes full of 
Podurm which may'have hatched froin ova laid in it on 
land. Edible. Nostoc edub, Berk. & Mont., is used as 
food in China. 

Palmelleae. 
Hsematococcus minutissiinus, Hass. 

Protococcus n id is ,  Ag. 

Wet stones on island, 

Red crust on stones in stream, 
Also on snow and ice as 

north side of Baring Bay, N. lat. 75' 49'. 

winter quarters, July 1851. 
usual. 

DESMIDIEB. 
Cosmarium crenatum, Ralfs, and C. pyramidatum, BrBb. 

Arthrodesmus minutue, Kutz. 

On 
Nostoc Sutherlandi. Found also by Dr. Dickie at a considerable 
elevation in N.E. Scotland. 

With Diatomaflocculosum, in 
fresh water (melting mow), 100 feet above the wa, on island, 
N. lat. 73' 20', W. long. 5 7 O ,  22 June, 1860. 

DIATOMACE&. 
Dr. Dickie states, " At my request, made previous to the depar- 

ture of the Expedition, Dr. Sutlierland paid special attention tq 
the colouring matters of ice and sea-water ; samples of such from 
different localities were carefully collected and forwarded for my 
inspection. They mere found to consist almost soleIyof Diato- 
rnacea ; and in some intltances freshwater forms were detected, 
though rather sparingly, intermixed with others exclusively 
marine. This is not surprising when we consider the copious 
discharges of fresh water from the I d ,  occasioned by tho melting 
of snow and ice during the brief summer, 
'( The contents of the alimentary canal of examples of Leda, 

Nucula, and Crenella dredged in Assistance Bay, consisled of 
mud in a fine state of division, including also numerous Diato- 
mace@ identical with those colouring the ice and the water. 
Though not a new fact, i t  is one of some interest. in relation to 
the existence of animal life in those high latltudes. Where 
Diatomacere abound certain Mollusca obtain sure supplies of 
food ; these in turn are the prey of Flshos ; these last contribute 
to the support of marine Mammals and Birds." , . , "Many of 
the species enumerated have also been found in other parts of 
the world ; and this confirms the ideas entertained respecting 
their wide distribution, and the very general diffusion of these 
minute organisms.)' 

From water, due to melting snow and ice, on island, N. h t .  
'73' 20', W. long. 57', 100 feet above the sea. 
1. Achnanthes minuiJssima, Ag. 
2. Diatoma flocculosum, Ag. 
3. Eunotia monodon, Ehr. 
4. E. diodon, Ehr. 

5. Navicula affinis, Ehr. 
6. N. Ianceolata, Ehr. 
7. N. n. HP. ? 
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NOS. 1, 2, and 5, occur at high altitudes in Scotland. 
Schizonema Grevillii, Ag. ? On Desm. aculeata. 
Micromega Stewartii, n. a. Dredged ; N. lat. 73" 20'9 w. 

long. 57" 16'. 
Grammonema Jurgensii, Ag. On Desm. ucudeatu, 2 fathoms, 

with myriads of minute Crustacea. 
Melosira arctica, n. s. Mixed with last two, and giving brown 

tinge to the water in Melville Bay, off the Devil's Thumb, in 
threads of mucilaginous consistency, infested with Microzoa, July 
11, 1850. 
* Triceratium striolatum, Ehr. 15 fathoms. Union Bay, 
Sept. 3. 

Fragilaria, n. s.? Round brown pellicles in the sea. N. 
lat. 73' 20', W. long. 5'1" 16'. 

From water in which the Kallymenia above-mentioned (from 
Assistance Bay) had been macerated ; some freshwater, but the 
majority marine, forms : 
Amphora hyalina, Kg. *f Grammatophora anguina, Ehr. 
Cocconeis borealis, Ehr. Navicula quadrifasciata, Ehr..? 
Coscinodiscus striatus, Xg. * N. didyma, Ehr. 
C. minor, Ehr. * t Odontella obtusa, Kg. 
C. mbtilig Ehr. 0. aurita, Kg. 

* t Cyclotella, sp. n. * t Stauroneis aspera, Kg. 
* f Cymbella helvetica, Kg. t Synedra curvula, Kg. ? 
Epithemia zebra, Kg. * t S. pulchella, Sm. 
E. Westermanni, Kg. * t Triceratium striolatum, Ehr. 
Gomphonema acuminatum, Ehr. Pleuroeigma prolongatum, Sm. 
G. curvatum, Gr.,var. marinum. P. elongatum, Sm. 
Grammatophora stricta, Ehr. P. fasciola, Sm. 

Those marked * were also obtained from the washings of 
Desmarestia and Chretopteris dredged in N. lat. 73" 20', w. 
lang. 67" 20'. 

Those marked t were also met with in the washings of AgaTum 
Turneri from Union Bay. 

'From a' slimy substance e surface of the water and under 
the ice, N. lat. 72" 15'. 

Grammonema Jurgensii, Ag. Navicula, n. sp. ? 
Pleurosigma Thuri a, Kg. Surirella, n. sp, ? 
P. fasciola, Sm. Triceratium striolatum, Ehr, 

Achnanthidium delicatulum, Navicula oxypliyllum, Kg. 
Coeconeis rhombus, Ehr. I 

Coscinodiscus marginatus, Ehr. 
Melosira arctica, n. sp; 

C. sp. n. P IN Rhabdonema minutu . ?  

Similar, from N. lat. '73" 17'. 

N. Thuringicaj Kg. 
Nitzchia n. sp. ? 
Synedra pulcholla, Sm. 

I(g* 
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From N. lat. 73' 40', W.,Zong. 5514 July 1851, .among,.rottea 
ice." 
Denticula obtusa, Kg. i' 
Melosira arctica, n. s. 
Naviciila oxyphyllum, Kg. 

Amphora hyalina. Melosira arctica. 
Amphipsora alata, Kg. Navicula oxyphyllum. 
Ceratoneis closterium, Ehr. Nitzchia, n. sp. ? 
Cocconeis rhombus. Pleurosigma fasciola. 
Denticula obtuaa. P. Thuiingicum. 
Dictyocha gracilis, Kg. Schizonema, n. sp. 
Grammonem a J u rgonsii. Triceratium striolatum. 

Cocconeis rhombus ? Odontella aurita. 
Navicula didyma. Rhabdonema minutum ? 
N. semen, Ehr. Stauroneis asperti. 
N. n. sp. ? 
Nitzchia, n. sp. S. pulchella. 
Odontella obtusa. Triceratium striolatum. 

The colouring matter of Arctic ice is ' due sometimes to AZg& 
decomposed and triturated by ice. The littoral species arc few, kept 
down by the abrasion of ice. The olive and red Alga! are rwe. 
Of the five olive AZga, four are British, and one (Agarurn) f 
exclusively American. Of the three red AZga!, one (Polysiphonia) 
is common in Britain, the Dumolztia i s  American, and the 
is new. Of the green Alga there are six marine, mil fo 
from fresh water or moiet places ; and about a third arc British. 
Of the thre@ Desmids in this collection two are British, and the 
Arthodesmus has been found in France and Germany. The 
Diatoms are relatively numerous. 

Pleurosigma fasciola, Sm. . 
P. apgulatum, Sm. 

In' Hinkson's Bay, N. lat. '73' 50', W. long. 5 1 O ,  July 2, 1860. 

I n  lat. 75" 42', May 1850. 

Synedra curvula. 

LXXV1,-On ALGE collected in CUMBERMD SOUND, by 
MR. JAMES TAYLOR, with remarks on the ARCTIC 
SPECIES in general. 

eed. Lid. SOC. Botany, vol. ix., 

BY a. DICRIE, MsD., ~ L S .  

15 June, 1865. (Someqbat 
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90 miles long, and 30 broad. It has many small islands along 
its shores, and is indented by numerous bights. I t  is frequented 
by whders, and the Kikerton Islands, near tho head of the Sound 
are their head-quarters. The tide rises, it  is said, 30 feet, forming 
a '< bore " ; but in the open strait it rises only 6 or 7 feet. Animal 
Life abounds in the upper part of the Sound; and some of the 
Alga are abundant and large. The mean temperature of the air 
during 40 days, through August to September 9, 1861, was 35'5' 
Fahr. that of the sea 3 2 . 7 O  ; obscrvations made while the shiriy 
was in the pack-ice. 

I.-MELANOSPERMEAL 
Fucacem. 

Fucus vesiculosus, L. 
F. nodosus, L. 

Sporochnacee. 
Desmnrestia aculeata, L. 

Laminariacece. 
Agarum Turneri, P. & R. 
Laminaria longi'cruris, De la P. 
L. eaccharina, Lam. 
3;. &cia, Ag. 

Dictystacece. 
Dictyosiphon fceniculaceus, 

Chorda lomentnria, Grev. 
Punctaria plantaginea, Grev. 

Chordaria flagelliformis, Ag. 
Rnlfsia deusta, C. Ag. 
Elachista fucicola, Fries. 

Chatopteris plumosa, Lyngb. 
Sphacelarin arctica, Ham. 
S. cirrhosa, Ag. 
Xctocarpus littoralis, Haw. 

Grev. 

Chordariacee. 

Ectocarpacere. 

11.-RIXODOSPERXEB. 
Rhodomelacece. 

Odonthalia dentata, Lyngb. 
Rhodomela subfusca, Ag. 
Yolysiphonia arctica, J. Ag. 

Rhodymeniucece. l.lv, 
Euthora cristata, 3. Ag. 
Rhodyinenia palmata, Grev. y* 

Cryptonemiucece. 
Ahnfeldtia plicata, J. Ag. 
Kallymenia Pennyi, Harv. 
Halosaccion ramentaceum, J. 

H. dumontioides, Harv. 
Ceramiacem. 

Ptilota serrata, Kiitz. 
Callitliamnion Americanum, 

C. sparsum, Harv. 
C. Rothii, Lyngb. 

Ag. 

Harv. 

I I I . I - C ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .  
Udvacece. 

Ulva latissima, I;. 
Enteromorpha intestinalis, L. 
E. clatlirab, Grev. 
E. compressa, Grev. 

Cldophora arctica, Kiitz. 
C. lanosa, Kutz. 
Rhizoclonium riparium, I-Cutz. 
Choetomorpha melagonium, 

C. tortuosa, Kiitz. 
Oscillatoriucem. 

Calothrix pilosa, Harv. 
Oscillatoria, sp. ? Freshwater. 

Nostochinece. 
Nostoc arcticum, Berk. 

Con fewacee .  

Kiitz. 

- 
[For other enumerations of Arctic Algie (including Diatonzncece), 

in this .Manual, see pp. 239, 255, 276, 280, 319, 515; and 
further on.] 
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Other Arctic Algra, from beyond lat. 60°, noticed by other 
observers, Harvey (" Nereis-Boreali -Americana) ; Agardh 
(6' Species Algarum "), t c .  :- 

Fucus distichus, L. 
F. serrahus, L. 
Alaria Pylaii, Grev. 
Laminaria digitata, Lam. Clmtomorpha Piquotiana, 

dyrionema strangulans, Grev. Harmotridium Carmichaelii, 

%tocarpus Durkeei, Harv. ? - H. boreale, Ham. 
?hodomela lycopodioides, Ag. 13. Wormskioldii, Kiitz. 
R. gracilis, Kutz. Mougeotia, sp. ? 
Polysiphonia urceolata, Grev. Oscillntoria corium, Ag. 
Corallina officinalis, Lam. Nostoc muscorum, Vnucher. 
Melobesia polymorpha, L. N. microscopicum, Carm. 
Desseria sinuosa, Ag. Found N. verrucosum, Vaucher. 

Scytonema myochroum, Ag. 
Rhodophyllis veprecula, J .  Ag. Sorospora montaua, Harv. 
Phyllophora interrupta, Grav. Hzmatococcus frustulosuP, 
Ceramium rubrum, Ag., var. 6, 

Ulva bullos:t, L. 

Ulva crispa, Lightf. 
Porphyra vulgaris, Ag. 
Clsdophora rupestris, Kiitz. ~ 

&spei*ococcus echinatus, Grev. Mont. 

lachista tlaccida, Aresch. Haw. 

in lat. '75" N. 

Harv. 
virgatum. Tyndaridea anomala, Harv. 

SUMAIARY. 

the shores of' Davis Strait and Baffin's Bay, and their branches- 
Of ntariite Alge there have been found beyond 60' N. lat., along 

- 16 

Melanospermere 
Rhodospermece 
Clorospermcz - 

The Families represented are the Fucacere, S'orochnacece, Lami- 
sariacece, Dictyotocee, Chordariacee, Xctocarpacea, Cor~llinacee, 
sphcerococcoida?, Rkodynieniacere, Cryptonieniacea?, Ceramiacee, 
Ulvacece, and Cotajervacee. 

Collections have been few, and many locnlities have yet to be 
explored. . Some of the A l p  occur in the greatest profiision. Masses con- 
sisting chiefly of FUCUS ve s i cuhw,  Desntarestia acuteata, Lami- 
naria longicruris, and A b r i a ,  float about in the summer, set free 
by the action of icebergs. The multitudes of Diatomacee, abound- 
ing everywhere in the Arctic Seas and on ice-floes, supply abun- 
dant material for the support of animal life. In  the alimentary 
canal of various Molluscs brought home in spirits, I have invariably 
found abundance of Diatoms ; and masses comparable with 

sodden biscuit," can be gathered from the icc-floes ; and theso I 
find to be pure Diatomacera. 

Not a few of the species of Alga occur also on the west coast 
of America, as shown by Prof. Harvey's remarks on Dr. Lyall's 

66 
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collection, in & recent volume of the Linnwn Society’s €’roceed- 

Of the species enumerated above, the following are truly Arctic : 
Sphacelaria arctica. Polysiphonia arctica. 
Kallymenia Pennyi. Phyllophora interrupta. 
Halosaccion dumontioides. 

General conclusions as to species peculiar to east or west side 
of the Strait cannot yet be arrived at  ; but Callithamniolz Am6- 
ricanzim and Kallymenia Pennyi, are as yet known only on the 
west side. 

Judged by the number of species enumerated in the ‘<Flora 
Antarctica,” the Arctic Seas, may be said to be rich in A&@. 

Three products, usually plentiful in certain marine Alge of low 
latitudes, are also abundant in some of the Arctic species, namely9 
the iodides, mannite, and carbonate of lime. Melobesia and 
Comllina oflcinalis, of course contain the last. Laminaria sac- 
clharina, as its name implies, yields mannite, vhich appears as 8 
white efflorescence when the plant is dried, without having been 
washed ; and L. Eongicruris contains a still larger quantity. The 
presence of iodides I have also tested in Arctic specimens. A 
filtered and concentrated solution from a few grains of ash, with 
nitric acid and starch, is generally sufficient to give, in a rough 
way, proof of the amount of iodides, as indicated by tints varying 
from dark-blue, through purple, to pale rose ; and where iodides 
are in small proportion, the last colour may not appear until after 
a few minutes, 

ings. 

Fucus nodosus - ‘  - - Pale purple. 
F. vesiculosus - - Pale purple. 
Dictyosiphon fceniculacens - Very dark blue. 
Laminaria longicruris - - Pale rose. 
Ptilota serrata - - Pale purple. 
Ahnfeldtia plicata - - Pale rose. 
Polysiphonia arctica - - Pale rose. 
Ulva latifolia - - Pale rose, slowly. 
Conferva melagonium - - Pale purple. 

LXXVI1.-LICHENS from BARROW and DAVIS STRAITS, 
.colle&ed by Dr. P. SUTHERLAND, during CAPT. PENNY’S 
A.RCTTC VOYAGE in the ‘‘ LADY FRANKLIN.” By the 
REV. CHURCHILL BABINGTON, M.A., &e. 

1852, oker7sx Jourual of Botany,” vol. iv., pp. 276-8. 

Lichenes . 
Cladonia rangiferina, Hoffm. Near Cape York. 
C. pyxidata,sFries. Near Cape York. 
Evenna ochroleuca, Fries. 
E. divergens, Fries. Near Cape York. 
Dufourea ramulosa, Hook. (P) 

Near Cape York. 
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Cetraria nivalis, Fries. 
Parmelia triptoph lla, var. Schraderi, Fries. 

P. coarctata, SW. (3)  
P. stygia, L., var. lgnata, Fries. 

Y. elegans, Ach., and var. a, miuiata, Schmr. 

P. aurantiaca, var. 7, calva, Fries. Assistance Bay. 

g: ~ ~ ~ ~ ~ n ( a T ) ’  
P. pulverulenta, Ach., par. Fries. (P .  pitpea, Ach.) 
Umbilicaria hyperborea, H o h .  
U. proboscidea, L.. var. a, Fries (two forms). 
U. vellea, Fries, var. lecidina, Bab. Near Cape York. 
Urceolaria scruposa, Ach. (3). 
-Lecidea geographica, var. contigua, Fries. 
L. atroalba, Ach. Assistance Bay. 
L. lapicida (?), Fries. 
L. confluens, Fries et Auct. pr. p. 
L. contigua, var. calcarea, Fries. 
L. vesicularis, var. globosa, Fries. 
L. sp. Assistance Bay. 

Protococcus nivalis. Assistance Bay. 

Near Cape York. 
Assistance B 

P. hlgens, Sw. (1) 7 Assistance Bay. 
Assistance Bay. 

(Comiculasiu lunata, 

The latter 
Auctt.) 

near Assistance Bay. 

Cornwallis Island, on a bone implement. 

Assistance Bay. 
Assistance Bay: 

Assistance Bay. 
Assistance Bay. 

Assistance Bay. 
Assistance Bay. 

Alga. 

LXXVII1.-An ACCOUNT of the PLANTS collected by Dr. 
WALKER in GREENLAND and ARCTIC AMERICA, during 
the EXPEDITION of Sir FRANCIS M‘CLINTOCK, R.N., in 
the  Yacht “Fox.” By J. D. HOOKER, Esq., M.D., 
F.R.S.,F.L.S., &c. (Read June 21,1860.) Reprinted, by 
Permission, from the Proceedings of the Linnean Sooiety, 
Botany, vol. v., 1861, pp. 79-89. 

On the termination of Capt. MzClir$ock’s memorable voyage, 
the Plants collected by Dr. Walker, surgeon and naturalist to the 
Expeaition, were placed in my hands by that officer for determi- 

some pccurctte notes of the localities, a d  of 
e soil and air to which they are exposed in‘ 
‘ Though containing no abs 

amongst Flowering Plants,” DF. Wallrer’s herba 
cularly interesting one, both from the t%orough manner is which 
that officer explored the localities he visited, and fromrth&pr6drnity 
of one of his stations (Port Kenuedy, in the Boothian peninsula) 
to the magnetic pole. The florula of that province is further im- 

* Amongst the Cryptogamic plan6 are two &a Of. great rarity, aud throe 
new h g i .  
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portant, as affording a means of determining the mestern. and 
eastern limits respectively of several Arctic, Western American, 
and Greenland plants.* A glance at  the northern circumpolar 
chart shows that the peninsula of Boothia is placed in averY 
central position amongst the Arctic-Arperican islands, the Botany 
of the eastern, western, and northern of which has been investl- 
gated by many indefatigable and intrepid officers, whilst of the 
central districts, and especially of Boothin itself, nothing ha5 
hitherto been known. 

The total number of species brought by Dr. Walker is about 
170, of which nearly 100 arc Flowering Plants. Of these, only 
46 Flowering PImts, and 58 Cryptogamic, were coIIected at 
Port Kennedy ; most of the remainder were gathered either 011 
the coasts of Greenbnd-at Frederickshaab and Godthaab, South 
of the Arctic circle, and at  Disco (and Godhavn), Fiskemzr, and 
Upernavik, north of that circle-or in Pond's Bay and Luncaster 
Sound, to the west oPBaffin's Bay. As these are all botanically 
well-known localities, I shall make no furtlier remarks on them here, 
observing only that Dr. Walker's plants from these quarters have 
been of great use to me in drawing up a general account of the 
whole Arctic flora which I shall have the honour of laying before 
this Society,t and I shall confine my attention at prqseut to the 
Port Kennedy ff ora. 

Port Kennedy is situated in latitude 72' N., and is 250 miles 
north of that part of the Arctic-American coast which was traversed 
in 1839 by Dease and Simpson (who made careful collections), and 
about as far south of the Parry Islands, which have been thoroughly 
explored by General Sabine, Admiral Sir James Ross, Dr, Lynl!, 
and many other officers. 

The country about Port  Kennedy would at first sight appear to 
be favourable to Arctic vegetation in many ways. I t  is uncovered 
by snow from July 1st to October 1st. The soil io not un- 
favourable, and there are ravines, lakes, marshes, and sea-beach, 
offering both shelter and varied conditions for plants ; but yet tho 
flora seems to be considerably poorer than that of any of the 
surrounding islende-Melville Island containing no less than 67 
Flowering Plants. Dr. Lyall's Wellington-Channel herbarium 
contained 50, all collected north of latitude 7G'N. ; Dr. Anderson 
and Herr Miertsching obtained 108 species on Banks Land and 
the adjacent islands, in latitude 70°-?4'; whilst Dr, Rae got '7s 
species on Prince-Albert, Victoria, and Wollnston Lands, in latitude 
66"-69'. On the west coast of Rnffin's Bay, between the Arctic 

-Circle and Lancaster Sound, 80 have been collected. 

east, ard west, I find the following contr6sts:- 
Comparing Dr. Walker's herbarium with those to the n 

* See Dr. Hooker's Memoir on Arctic Plants, Trans, Linn. SOC., xxi& 

t The Memoir referred to in the forcgoing note. 
1861, reprinted (in part), above, pp. 197 et seq.-EDIroir. 
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In  Melville Tsland the following species occur which were not 
found by Dr. Walker at Port Kennedy :- 

Ranunculus hyperboreus,Rot tb., 

R. auricomus, L., var. (affinis, 

Caltha palustris, L., var. (arc- 

Drabs Lapponica, DC. 
Parrya arctica, Br. 
Cardamine bellidifolia, L. 
Stellaria longipes, Goldie (Ed- 

Pliaca astragalina, DC. 
Oxytropis Uralensis, DC. var., 

Chrysosplenium alternifolium,L. 

var. (Sabini, Br.). 

Br.). 

tics, Br.). 

wardsii, Br.). 

(artica, Br.). 

Sieversia Rossii, Br. 
Taraxacum oflicinale, DC. (var. 

palustre). 
Arnica montana, L. 
Senecio palustris, L., var. 

(Cineraria congesta, Br.). 
Nardosmia corymbosa, Hk. 
Antennaria alpina, Br. 
Deschampsia caespitosa, P.B., 

var. (brevifolia, Br.). 
Trisetum mbspicatum, P.B. 
Hierochloe alpina, R. 65 8. 
H. pauciflorn, Br. 

The Port-ICennedy plants not found in Melville Island are the 
following :- 
Epilobium latifolium, L. 
Chrysanthemum integrifolium, P. hirsuta, Wrilld. 

Rich. Snlix reticulata, L. 
Cassiopeia tctragona, Don. 

On the western shores of Baffin’s Bay, between Pond’s Bay 
and Herne Bay, the following Port-Kennedy plants appear to be 
absent :- 

Stellaria humifusa, Rottb. Pedicularis capitata, Ad. (Wes- 
Saxifraga f l  ageliaris, L. 
Pedicularis sudetica, I;. Dupontia Fischeri, Br. 

Pedicularis capitnta, Ad. 

tern limit). 

Lastly, comparing Dr. Walker’s Port-Kennedy collection with 
fir. Anderson’s and Herr Miertsching’s from the Western Polar 
Islands and Banks Land (Iat. 7Io-76O), I find the follolr.ing in 
Dr. Walker’s which are absent in the Western Islands :- 
stellaria humifusa, Rottb. 
Arenaria verna, L., var. (IZI- 

bella, Br.). l‘leuropogon Sabini, Br. 
Suxifraga rivularis, L. 

Of these the Pleuropogoia and Plippsia are tIie most peculiarly 
Arctic plants. The others, except tho SteZZaria, were more pro- 
bab!y overlooked in Banks Land, though the collections from 
thero appear to be so complete that this is hardly likely. 

[The Catalogue of Flowering Plants is omitted, the BpQCks 
being incorporated in Dr. Hooker’s list above, at  pagas 225 et seq.] 

Juncus bigluiuis, L. 
L U Z U ~  mcuata, Wahl. 

Phippsia algida, 13r. 
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MUSCI. 
(Determined by W. MITTEN, Esq., A.L.S.) 

Aulacmmnion turgidum, Schw. Cape Oshorne. 
Bryum nutans, Schreb. Cape Osborne. 
Pogonatum alpinum, Brid. Cape Osborne. 

HEPATIUB. 
Jungermauniq. ,Starkii, Funk,, Cape Osborne. 

ALGAL 

(By Dr. DICKIE, Professor of Botany, Queen’s University, 
Belfast.) 

Agarum Turneri, Post. & Rupr. Port Kennedy, 
Laminaria saccharina, Lamour. Port Kennedy, Attains a 

Rhodymenia interrupta, Grev. Port Kennedy. 
length of 20 feet. 

Dredged up. Only a single, specimen of this plant w? 
known previously. It was brought from the ArchC 
regions by Lieut. Griffiths and preserved in Mrs. 
Griffiths’s herbarium. 

int of att&chment, 
exhibit the general outline of K. Duhi., but  With the 
margin more or less laciniate. Previously known only 
from fragments brought home by Dr. Sutherland.* 

Gymnogongrus plicatus, Kg. Port Kennedy. 
Callithamnium Americnnum, Harv. Port Kennedy. 
Conferva melagonium, Web. & Mohr. Port Kennedy. 
Enteromorpha compressa, Grev. ? Port Kennedy. 
Nostoc verrucosum, Vauch. Port Kennedy. Fresh water. 
N. arcticub, Berk. Port Kennedy. Fresh water. 
N. muscorum, Ag. ? Port Kennedy. Fresh water. 
Rivubria Yisum, Ag. Port Kennedy. Fresh water., 
Scytonema myochroum, Ag. Port Kennedy. Fresh watef. 
Soraspora montma, Harv. Port Kennedy. Fresh water. 
Haematococcus frustulosus, I-Iarv. Port Kennedy. Fresh 

Tyndaridea anomala, Ralfs. Port Kennedy. At  the beach- 

. 

water. 

line. 

FUNGI. 
(By the Rev. M. J. BERKELEY.) 

Marasimus arcticus, n. sp., Berk. 
Agaricus furfura(:eus, P. 
A. vaginatus, Bull. 
A. cyathiformis, Bull. Port Kennedy. 
A. umbelliferus, L. Port Kennedy. 

Frederikshaab. 
Godhavn and Port Kennedy. 

Godhavn and Port Kennedy. . 

* See above, page 616. 
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A. allosporus, Berk. Port Kennedy. 
Hygrophorus coccineus, Fr. Godhavn. 
nlosporium carneum, Fr. Port Kennedy. Very scarce. 

LICHENS.* 
(Determined by W. MITTEN, Esq., A.L.S.) 

Collema furvum, Ach. Port Kennedy. Rare. I n  wet p l i e s  

Sphdrophoron coralloides, Ach. Port Kennedy. Rare. 

Cladonia deformis, Hoffm. 

C. gracilis, Hoffi. Greenland. 
C. rangiferina, Hoffm. Greenland and Frederikshaab. r 

C. bellidiflora, Schaer. Greenland. 
Stereocaulon botryosum, Ach. Port Kennedy. Very corn- 

Cape Osborne, Leively, and Greenland. 
orchroleuca, Nyl. Port Kennedy, Lievely, and Cape 
e. , Ach. (chalybeiformis). Lievely. 
madreporiformis, Ach. Port Kennedy. 

and bed of lake. * 

Lieveley . 

Cape Osborne. 

Port Kenned . 
C. pyxidata, Fries. Port  Kennedy. i carce. Lievely and 

I 

ID;. aratica, Bk. Pond’s Bay. 
Cetraria Islandica, Ach. Lievely. 
Solorina crocea, Ach. Lievely. 
S .  saccate, Bch. Port Kenneg Ve~y scarce. 
Platysma nivalis, Nyl. Port e a y  and Frederikshaab. 

r t  Kennedy and Lievely. 
p. conspersa, Ach. Port Kennedy. 

P. lanata, Nyl. Lievely. 
Physcia pulverulenta, Fries. Port Kennedy. 
P. pndelaria, Nyl. Cape Osborne. 
Umbilicaria hyperborep, Hoffm. Port Keni~edy. ;Not common. 
U. hirsuta, DC. Port Kennedy. Rather rare. Lievely. 
U. proboscidea, DC. Port Kennedy. Most common of Unzbi- 
U. cylindrica, Ach. Lievely. 
Squamaria gelida, Nyl. Port Kennedy. Rare. . 
Placodium murorum, DC. Port Hennedy. 
P. elegans, DC. Port Kennedy. Abuudant. Cape Osborne. 
Lecanora tartarea, Ach. Port Ihnnedy. Abundant. Lievely 

L. subfusca, Ach. Port Kennedy. 
L. chlorophana, Ach. Port Kennedy. 

, .P. stygiu, Ach. Port Kennedy. 

licaTiE, 

and Cape Osborno. 

* The arctic Lichens are trented of above in Dr. w. LADDER ~ T D S A Y ’ L I  
See also BABINGTON OII SUTIIERLAND’S Collec- %emoir, pages 284 et seq. 

tl% h u e ,  p. 522 ; and further OIL-EDITOR. 



528 ROOHER, BOOTHIAN PLANTS. 

L. frustulosa, Ach. Port Kennedy. Scarce. 
L. cerina, Ach. Port Kennedy. Scarce. 
L. ventosa, Ach. 
L. vitellina, Ach. Port Kennedy. Scarce. 
Lecjdea vesicularis, Ach. Port Kennedy. Scarce. 
L. Iapicida, Fries. Port Kennedy. 
L. rupestris, Ach. Port Kennedy. 
L. globifera, Ach. Port Kennedy. 
L. petrm, Ach. Port Kennedy. 
L. geqgraphica, Ach. Pori Kennedy and Cape Osborne. 
L. alplcola, Wahl. Port Kennedy. Universal. 
Urceolaria scruposa, Ach. Port Kennedy. 

I append a dssumi of the important observations made by Dr. 
Walker on the temperature of the nir and earth, and the avenge 
covering of snow ; and, to render them more complete, 1 have 
extracted and meaned the monthly temperatures of Boothia, of 
from three to four years' observations, published in Sir John ROSS'S 

Voyage." The observations of these oficera correspond to a 
remarkable degree, the approximate mean annual temperature, 
according to Ross, being + 2"*5, and by Walker (interpolating 
August as 28") + 1 O . O .  The high mean temperature of the soil 
nt 2 feet 2 inches depth is very remarkable, and that of'  tho 
surfuce of tbe earth below the snow, which depends much on 
the temperaturo of tho subsoil, and is of great influence upon 
the vegetation, is still more remarkable. 

Port ICennedy, Lievcly, and Cape O h r n e .  

APPENDIX.-~BSERVATIONS at PORT KENNEDY on tile TEMPERA- 

On the 14th September 1858, so soon as it appeared probable 
that we should winter at  Port Kennedy, I sunk a brass tube 
2 feet 2 inches vertically in the ground, and inserted a padded 
thermometer. 

The ground at  the time of sinking the tube was frozen from 
6 inches below the surface, and it was with great difficulty that I 
could get the tube sufficiently far down. The soil (surface) was 
similar to that strewn over land, but from below 6 inches it was 
of a yellowish mud. The thermometer used was one of very small 
bore, with a long stem finely graduated (it had been prepared for 
taking the temperature of trees), 

From the 18tsh to the 29th September no register was made, as 
the ship was not in port ; also from tho 10th to the 28th Marc11 
1859, a8 I vas absent from the ship, travelling. The minimum 
ternperaturc registercd was $ 0 ' 5 ,  on March 10tI1, 1869. The 
lowest may bo assumed at zero, on the 16th March. 

The register was continued until June 18th, when water enter+ 
tho tube, and the thermometer was frozen to the side, 80 that It 
could not be detached. Column 2 gives the register of the 
thermometer. Column 3 gives the depth of the overlyillg snow, 

TURE of the SOIL, &c. By DR. WALKER. 



which was nl\vays greater than the arcrage quantity over the 1 4 .  
On the 17th January 1859, a tube was placed 1 foot 1 inch 
deep in a mixture of shingle and earth ; in this a thermometer 
was placed. The position of the ground wm such that scarcely 
any snow lay upon it, tho constant strong ,minds removiiig it 
almost as soon as deposited. 

Coluinn 4 gives the register of this thermometer. 
February 12th 1859.-A tube was placed horizontdly on the 

surface of the ground beneath the snow lying over the 'place 
where thermometer No. 1 was sunk, and the teinperfiturc as 
shown by this thermometer (column 5 )  was registered until all 
the snow disappeared. Column 6 gives the mem temperature of 
the air for the day on which the registers of the difforent thermo- 
meters were taken. 

Coluniii 7 gives the mean temperature of the air for the nuinber 
of days or hours intervening between the registering of tho 
thermometers. - All the registers of the different thermometers we corrected so 
as to reduce them to that of the standarcl. 

I 

ft. in. 

0 0  - 
4 0  - 
4 s  - 
6 8 -21'6 
6 8 -24'8 
0 0 -10'7 
0 0 -8'1 
0 0 +8'1 
3 0 127.3  
0 0 +3D'O 
0 0  P 

- - 

---- - - 

Dnto. 

- - - - 
- 

-3 
-3'8 
+0'7 
+4'U 

+xV0 - - 
e Moan - - 

Phormo 
metor 
buried 

5 It. 4 in 
- 

+30'9 
+24'4 
+1G'8 
+18'0 

4 6 ' 2  
+2'3 
+0'7 
+1'0 
+3'6 
+7*6 

+31'? 
+M*O 

+14'7 
-- 
c_ 

Mp&n of 
air on 
dnys of 
9bsorvn- 

tion. 

+25'0 
-0'0 
-12'0 
-34.0 

-34'0 
-32'7 
-19'0 
-1'0 

+lo"$ 
+34'2 
+40*7 + 30 
+1'8 
-- 
- 

___ 
Mcan of 
air from 
that at' 
ntcrvd E - 
+24'6 
-8'4 

-33'7 

-33'4 
-3h.8 
-. 17'4 
-5'4 

+l4'4 
+35'0 
+39'0 
+%'O 

+l'O 

- i m  

-- 
- 

1 

__ 

Ross. 

_- 
-!- 25 
-9 
-9 - 10 
- 20 - $2 - 27 
-3 + 14 

+54 
+3B 
+2Fi 

tB '6  
-- 
- 

LXXIX.-On some ARoTIC I)IBTOMACEB, collected dui*ing 
By the REV. EUGENE 

(By Permission, from the Journal Royal 
the voyage of the ' rF~x."  
O'MEARA. 
Dublin SOC., vol. iii. pp. 5940, 1860.) 

In  this account of Diatonlacea Cound amongst mixed sediments 
of bottles in which larger specinlens had been brought home from 
Various Arctic localities, namely, Port  Icennedy, long. 94" W., 
lat.'72" N., Ballot Strait, Brentford Bay, off the Crimson Cliff*, 

96123. r, r, 
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Cape York, and elsewhere. 
given :- 
Achnanthes longipes. 
Amphipleura sigmoides. 
Amphiphora alata. 
A. constricta. 
Amphora cymbifera. 
A. hyalina. 
A. robusta. 
A. proboscidea. 
A. tenera. 
Bacillaria paradoxa. 
Biddulphia aurita. 
Campylodiscus parvulus. 
C. angularis. 
Cocconeis scutellum. 
C. scutellum, var. p. 
C. splendida. 
C. nitida. 
C. ornata. 
C. ovalis. 
C. pseudomarginata. 
Coscinodiscus radiatus. 
C. minor. 
C. punctulatus. 
Cymbclla scotica. 
Denticula fulva. 
Doryphora Bocckii. 
Eupodiscus fulvus. 
E. crassm. 
Fragillaria vircscens. 
Grsmmatophora marina. 
G. serpentina. 
Gomphonema mariuum. 
Hyalodiscus parallelus. 
Melosira nivalis. 
M. nummuloidcs. 
Navicula clliptica. 
N. cryptoccphala. 
N. inconspicua. 
N. didyme. 
N. lyra. 
N. cuspidata. 
N. minutula. 

'rho following list and rcmaiks are 

N. cluthensis. 
N. minor. 
Nitzchia angularis. 
N. hyalina. 
N. lanceolata. 
N. parvula. 
N. sigma. 
N. distans. 
Pinnularia interrupta. 
P. cyprina. 

P. latistriata. 
P. f f i i s .  
P. Johnsonii. 
P. directa. 
P. panduriformis. 
P. peregrina. 
Pleurosigma lanceolatum, 
P. angulatum. 
P. prolongatum. 
P. strigosum. 
P. delicatulum. 
P. fnsciola. 
Podosira hormoides. 
Podosphenin Ehrcnbergii. 
Iihabdonema arcuatum. 
R. minutum. 
Rhizolcnia styliformis. 
It. calcar-avis. 
Schizonema erucigeruni. 
Striatella unipunctatn. 
Stauroneis crucicula. 
S. pulchella. 
S. pulchella, vm*. 6. 
Surirella ovata. 
S. fnstuosa. 
Syncdra tubulata. 
S. fulgens. 
S. gracilis. 
S. arcus. 
Tabellaria floculosa. 
Triblionella constricta. 

. P. lata. 

'( In  addition to the forms dctailed in the foregoing c a t d o p ~ ,  
there were ten species which I could not identify with any 
figurcd in the books which up to this time 1 have been able to 
consult, but without research 1 would not presume to describe 
them as new to sCience. 
'' I n  conclusion I would take the opportunity to remark that it 

aPPem to me a very important and interesting fact that SO many , 
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bken found in these scanty 
gatherings from the Arctic regions, their generic and specific 
characters having been in no perceptible degree affected by con- 
ditions so different as exist between the climate of the Arctic Ocean 
and th&t of our own waters." 

LXXX.-some PLANTS of the ARCTIC AMERICAN ARcHr- 
PELAGO. From " A Whaling Cruise to Baffin's Bay and 

the Gulf of Boothia, and an Account of the ltescue 
(6 of the Crew of the <Polaris:'' By &,BERT 
HASTINGS MAREHAM, Commander R.N., F.R.Q.S., 
1874. 8vo. London. 

Appendix B.-Arctic Plants collected by Capt. A. H. Markham, 
R.N., F.R.G.S. 1873. 

Name. 
Ranunculus glacialis (L.) 
Papaver alpinum (L.) ~ Fury Beach; Elmyn Inlet; 

Lychnis apetala (L.) Fury Beach. 
Stellaria Edwardsii (R. Br.) 
Dryav octopetah (L.) Navy-Board Inlet. 
Saxifraga coospitosa ( Fury Beach 

S. oppositifolia (L.) 
Pedicularis hirsutrr, (L.) 
Juncus biglulnis (L.) Fury Beach. I 

Alopecurus alpinus (L.) Fury Beach. 

Pleuropogon Sabini (R. Br.? Fury Beach. 

Fury Beach ; Elmyn Inlet. 

Navy-Board Inlet, 

Elwyn Inlet ; Fury Beach. 

S. nivalis (L.) 9, 99  

S. 'flagellans (Willd.) Y 9  99 

Port Leopold ; ,Elwyn Inlet. 
Navy-Board Inlet ; E l m p  I&t. 

Salix arcticn (R. Br.) 

Festuca ovina (L.) var. 

14' s. of CILPG G:wry. 

6' S. Of Cape Galqry. 

Lichem. 
Platysma junipernus ( L a )  

Alectoria ochrolens (Ehrh.) Fury Beach. 

6' S. of Cape Gar1.y; Fury 
Beach. 

LxxX1.- ON ARCTIC SILURIAN FOSSILS. By J. W. SALTE~~, 
EsQ., F.G.S. (Reprinted, by permission, from the Qu&. 
Journ. Gedl. soc., vol. ix., 1853, pp. 312-31'7.) 

A considerable number of limestone fossils were brought homo 
by the officers and gentlemen cngnged in the Into Arctic Expedi- 
tion (1850-51), which have added very materially to our lr110\v0 
ledge or the geology of those Polar regions. 

L L  2 
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The rocks along tlie toasts of Barrow Strait. and tho shores of 
Prime-ltegen 1’8 lnlct were already partly explored by parry, and 
described by Prof. Jamcson and Mr. Xouig, and a few foJsih 
brought away in ballast from Prince-Leopold’s Island by Sir James 
Ross, had been detected at  Woolwich by Capt. *James, R.& and 
mentioned in Prof. Aulsted’s 6‘ Geology.” But the present collec- 
tions, from the entranw of Wellington Channel, are far more ex- 
tensive than those before named, and the localities have beell 
exactly marked. 

Her Majesty’s squadron, under command of Capt. Austin, col- 
lected specimens of fossiliferous limestone in Assistance Hay, Cape 
Riley, aud Beechey Island, and in Griffiths and Somerville Islands ; 
and some travelling parties brought home a specimen of the mine 
limeljtorie with fossils from Cape Walker, still farther to the south- 
west. Our thanks are especially due to Capt: Ommanney and 
Mr. Donnet, who have presented their specimens to the Museum 
of Practical Geology, and to Sir John  lzichardson, who has pol’- 
mitted us to examine those brought home by Mr. Pickthorne of 
the ‘‘ Pioneer.” 

In nddifion to these, Capt. Penny and his companions discoverf(1 
that the same rock with fossils extends up both sicles of the strait, 
and covers the islands at the mouth of the newly discoverc(1 
Queen’s Channel. These researches wero prosecuted more pal’- 
ticularly by Dr. E‘. C .  Sutherlsnd, assisted very willingly by the 
seamen; and to Sir John  Richardson we are indebted also for 
the examinatioii of these fossils. 

Of the folIowiiig list of organic rcm:iins (dcscribcd in the 
Appendix to Dr. Sutherland’s ‘( Joiirnal ” *) sonic we ltnowii 
European fossils. Among thcsc the corninon Chain-coral (Huly- 
sites catenulatusj, the Favosites Gotla~idica and F. pohjmorpha, 
and the Atrypa reticulamk are well-linown cosn~opolitnn species. 
There are some others more doubtfully European forms ; and 
three, among which is the Peiatamerus coacl~idium, appear to be 
identical with Swedish species in the Wenlock Limestone of Goth- 

* See the ‘‘ Journal of a Voyage in Baffin’s Bay and Barrow Strait in the 
(‘ years 1850-1, performed by 1I.M. ships ‘Lady Efanltlin’ and ‘Sophia,’ ‘( under the command of Mr. William Penny, in search of the missing crews 
‘6 of H.M. Ships ‘Erebus’ and ‘Terror,' &e. I3y Peter C. Sutherlaud, M.D., 
‘6 &c., Surgeon to the Expedition.” London, 2 vols. ~vo., 1&jz. 

Drift-wood, Dr. J. Ilicliardson, pp. exxii.-exxx. Xcteorology, pp. 
cxxxi.-clxxxvi. 

Vascular Plants, pp. c1xxxix.-csc., Sir W. IIookcr, IC.II., F.R.S., &c. 
Included in Prof. Hoolcer’s Table, pnges 22.5, et s q .  

A l p ,  Dr. Dickie, pp. ex&-cc. 
Zoology : Mollizuca, pp. cc.-eciv., Ih. P. C. Sutiicrland. See pngc 511. - Crustacea and Insects, pp. ccv.-ccsi., Arthur Ailnms nnd Adam 

APPENDIX: 

See page 515. 

Whito. See pages 508 and 614. 

- Echin?dcrms, Prof. IC. 
CCXVI. 
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and. The i*est me new to me either as occurring in Europe or 
Lmerica. 

Tho general resemblance With the fossils Of our own upper- 
ilurian rocks is very confiidorable, and, in the abpmce of many -characteristic Lower-Silurian genom, the ideiiti ty of sovcral 

species with Uppw-Silurian forms, and the great prevalence of 
corals, I thiiilc we are quitc warranted in placing ihcsc strata in 
tilo upper division of the Silurian system.* 

The shores at tlie entrance Of Wellington Strait, at Cape Itiiey, 
Beechey Island, and Chnwdlis and Griffitlis’ Islands, contaiii tlle 
following fossils, most of which are figured in the work above 
quoted :- 

CRUSTACEA. 
1. Eucrinurus lavis, AlzgeZin ? (Sutherland’s ‘‘ Journal,” 

Appendix, pl. 5, f. 14). 
2. Proetus, sp. (1. c., pl. 5 ,  f. 15). 
3. Leperditia (balticn, Hisingel; sp., vu?.) arcticn, Jones, 1. c., 

pl. 5 ,  f: 13. 
MOLLUSCA. 

4. Lituites, 11. sp. 

5. Orthoceras Ommnnneyi, n. sp. (1. c., pl. 5, f. 16, 17). 
6. - species, with distant septa and central siphunclo. 
7. - species, imperfect, but distinct from both the preceding. 
8. Murchisonia, sp. (1. c., pl. 5, f. IS). Like M. p*acidds, Hull. 
9. - lmger species, with numerous whorls (Z.C., pl. 5, f. 19). 

Allied to L. articulatus, Sow., but  wit11 
more numerous whorls. 

10. Euomphalus, n smnll species. 
11. Modolia (or Morliolopsis). 
12. Strophomena Donncti, n. sp. (1. c., pl. 5, f, 11, 12). 
13. -, sp. 
14. Ortllis, largo flat species. 
15. Slliiifer crispus, Lim ? (1. c., pl. 5, f. 8). 
16. --, SI’., very like S. elevatzcs, Dnlm. 
17. Chonetcs lata, B ~ J L  ? 
18. pc1ltarnerus concliidium, .Ddm. (1. c., pl. 5, f. 0, 10). c;o%rsc- 

19. Ithynchonelln phocll, n. sp. ( 1 .  c., 131. 5, f- 1-3). 

An oval and flattish form. 

The same as at Leopold’s Island. 
Griffiths’ Island. 

ril,bcd and fine-ribbed varieties. 

20. --, ep. (1. c., pl. 5, f. 5) .  

RADIATA. 
Encvinites are so abundant at C a p  Riley that in scveral places 

A species of 

Corals arc very abundant ; twenty or mora species having bccll 

’ 21. ~ty~hophyllum. 
22. Cystiphyllum. 

the I w k  is composed entirely of their detritus. 
Actinocvinus is the only fiagrnent at a11 rccognisable. 

obserl.ed. Among them there nre :- 

.-__ 

* Them researches by Mr. Srtltcr are referred to unJ verified in htnrchi- 
Sou’f4 (( Siuria,” last edit., 1867, pp, 440-44 1 .--EDITOI~. 
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23. Cyathophyllum. 
24. Strephodes Pickthornii, n. sp. (1. c., pl. 6, f. 5) .  
25. - 9 (Clisiophyllum i') Austini, n. sp. (1. c., pl. 6, f. 6) .  
26. Clisiophyllum, sp. (1. c., pl. 6, f. 7). 
27. Aulopora, sp. 
28. Favistella reticulata, n. sp. (1. c., pl. 6, f. 2). 
29. - Franklini, n. sp. (1. c., pl. 6, f. 3). 
30. Favositcs polymorpha, Goldfuss (1. c., pl. 6, f. 9). 13rancllcd 

31. - Gollandica, Linn., var. 
3%. -, sp. 
33. -, sp. 

and amorphous varieties. 

34. Comites (Limaria), sp. Abundant at  Beechey Island. 
35. Halysites catenulatus, Linn.  (1. c., pl. 6, f. 11). 
36. Syringopora, sp. 
37. Heliolites (Porites), sp. Raro. 
38. Columnaria Sutherlandi, n. sp. (1. c., pl. 6, f. 8). Beecliey 

Proceeding up Wellington Channel, at  Point Eden, on the 

39. ArachnophyHum Richardsoni, n. sp. (1. c., pl. 6, f. 10) ; 

And at the south-west f Seal Islancl, a rock in Baring Bay, 

and Seal Islands. 

south sidc of Baring Bay, Dr. Suthorland found a new Cora1,- 

like some Carboniferous forms. 

in white crystalline limestone,- 
Encrinurus h i s ,  and 
Leperditia (balthicn, IIis,, sp., var.) arctica, ,Jo?zcs, above 

Small, abundant. 
noticed. 

40. Atrypa roticularis (Lin., d. c., pl. 5, f. 7). 
41. Rhynchonella Mansonii, n. sp. ( I .  c., pl. 5, f. 5). 
42. - sublcpida, DE Vewz. 3 (1. c., pl. 5, f. 6). 
43. Fenestella (1. c., 111. 6, f. 1). Small species, same as at 

44. Crotalocrinius ; stem only ; like C. mgosus, Millor. 
45. Calo~hyllum phragmoceras,:n. sp. (1. c., pl. 6, f. 4) ; a Cup- 

Dr. Sutherland followed the margin of the strait to its uorth- 
eastcm angle in let. 76" 20', and Capt. Stewart continued along 
the shore until he re:dled the new Quoen's Channcl, long. 97O. 
Along the whole const the same limestone rocks were visible ; and, 
from its peculiar uniform castellated appearance, it could be traced. 
by tho eye to extend still farther up the sides of that inlet. I n  
the meantime Captain Penny and his crew werc exploring the 
islands which separate this channel from the Wellington Strait, 
and both in' Hamilton Island and Dean-Dundas Island abundance 
of fossils werc seen. 
prcvented their bringing them away; but one of the seamon, 
James Knox, contrived to roll up a Trilobiie and a Bcllerophon 

of his spirt, and bring them back to Dr. Sutherland. 
om Du"nas Island, in ]at. 76" 16', tho rnostnorthekb' 

Lcopold Island 3 

coral with large flat diaphragms. 

The necessity of abandoning their,boat * 
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poiu 
One 

ce foss8s have been brought. 

46. Bellerophon nautarum, n. sp. (1. c., pl. 5, f. 20) ; so named 
in honour of the crews of the c6 Lady Franklin ” and 
(6 Sophirt,” 

neturning to Barrow Strait, the ballast fiom Leopold’e Island, 

Encrinums bvis, before mentioned ; the other- 

before quoted, yielded :- 
Favosites polymorpha. Abundant. - Gotlandica. 
Fenestella, sp. Probably the same as above, No. 43, 
Strophomena, sp. Same a8 No. 13. 
gnynchonelh phoca. AS above, No. 19. - sublepida, De Vem. var. * 

With simple plaits ; distinct from No. 20. 47. -, sp. 
The existence of this great formation of Upper-Silurian lime- 

stone along the shores of Prince-Regent’s Inlet is rendered all 
but certain from the notes furnished by Prof. Jameson and Mr. 
Konig in the Appendices to Capt. Parry’s Voyages. From their 
accounts the coasts arc occupied by n ‘‘ transition limcstone ” of 
an ash-grey or yellowish and grey colour, often fmtid, and some- 
times crystalline or compact. I t  is described as filled .ivith 
Zoophytes and Shells, and in certain parts, as noticed by Mr. 
Konig, quite made up of the detritus of Encrinites, the fi-agments 
of which arc so commiuut 

agree well with those frotn the north shore of Barrow ‘Strait, 
and indeed he has himself identified them. And he mentions that 
this same rock extend8 eastward to Cape York, Admirnlty Inlet, 
rind even occurs at Possession Bay; while in a southerly direc- 
tion i t  was found 11s far as tho Regent’s Inlet was explored. we 
have seen that a similar limestone OCCUrS at cap0 Walker, Russell 
Island, and from tho general low character of tho shores that 
stretch to the west (explored lately by CaPt. Ommanney), it is 
probably continued along them. 

The north-eastern sh0reS Of hnCRSt@r Sound are composed, at 
least in part, of igneous and crystalline rocks; but from the 
commencement of the tah le-hd  at Powell’s Inlet all dong tho 
coast to the Wellington Channel, a Ynlform IvpPearaiice of the 
shore (the cliffs appearing like fortifications) mdicates the presence 
d the same tabular strata of 1imcStOne. 

Dr. Suthorland, who is well acquainted with the appearance of 
the limestone cliffs, and who had the .advantage of‘ communicating 
with the different exploring parties, 19 without doubt of its con- 
tinuity dong this coast. 

Again, the limestone of Mclville Island, according t o  Mr. 
IEGnig, contains Favosites and Tcdratuke. 

Dr. Conybeare adds to thorn Catcn@or@ and:Caryophyllin:,. end 
this is just the aspect which the fossils of the limestone me bvo 
described would present on a cursory exnmination. I n  Melville 
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Island, however, it is connected with a sandstone and coa1-fo1*?a- 
tion, with a Carboniferous flora ; alid, as this sandstone con tam^ 
Tdohi tcs ,  Encrinitcs, and AV~CU~CE, we may besitnte,. in the 
absence of authentic specimens, to extend the Silmhn ]Imestone 
so far.” 

We may now, then, definitely colour tho shores of We1lingto11 
Channel and Barrow Strait, except the eastern entrance of the 
latter (which is occupied by igneous or crystalline rocks), as Upper 
Silurian ; and, on the return of the expedition under Capl. UelcI1cr, 
the limits of this formation will be 110 doubt greatly extend(+- 
I may melition that coal or lignite mas picked up at Byam-Marlll1 
Island, and that a fragment of it occurred in the detritus 350 feet 
above the sea, at Kate- Austin’s Lake, Cornwallis Island. A h  
ut Griffiths’ Island and Brawne Island fragments of iron [native 31 
were found. 

I n  cocclusion, it is worth while to  observe tho occurreny 
of Pleistocene deposits with marine Shells of existing Arctlc 
species (Mya truncata, Saxicava rugosa, &c.), which were found 
on every elevation up to 500 feet on Becchey and Cornwalh 
Islands. 

LXXXT1.--On the OCCURRENCE of nuine’l’ous FRAGMENTS 
of FIR-WOOD in the ISLANDS of the ARCTIC ARCHI- 
PELAGO ; with Itemarks on the ROCK-SPECIMENS 
brought from that Region. By SIR RODERICK IAWEY 
‘MUBCHISON, D.C.L., F.R.S., V.P.G.S., Director-Genera1 
of the Geological Survey. Reprinted, with Permission, 
from the Quart. Joura. Qeol. Soc., vol. xi., 1855, 
pages 536-541. (Read J u n e  13, 1865.) 

On the present occasion I mnnot attempt to offer any gcncrul, 
still less any detailed description of the rocks ant1 fossils of the 
norlh-western portion of that great Arctic ArchipeIago whoso 
shores were first explored by Parry and Snbine. The specimens 
t h y  brought home from Melville Island, and which Tvere 
dcscribed by Mr. ICBnig, first conveyed to US the general Imow- 
ledge of the existence there of fossiliferous limestones and other 
rocks analogous to known European types in Scandinavia. Since 
thoso early days tho voyages of Franklin, and of tlic various 
Officers who have been in setLrch of our lamented fiiend, hare 
amplified thoee views, and have shown us that oyer nearly the 
whole of the Arctic Archipelago thcee vast  island^ possess a 
structure similar to that of North America. Wo shall soon, I 

* In the collection of rocks from Melville Island, in the Socicty’s Museum, 
a specimen of tho compact limestone and R Coral (Fnviatollo Fmnklhi) 
occur ; tho latter was “ collected by Lieut. Liddon, second in commund in the 
‘‘ Expedition of 1819-20,’’ and presented by Dr. Granville, F.(3..S. 
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believe, be made acquainted with tho chnrtlcters of the specimelis 
collected by the X;xpeditiou U ~ ~ C F  Sir Ellward Belcher, ~ 1 1 0  is 

a description of tho naturd-history 1)roducts of his 
survey. My chief object now is to call attention to the remark- 
able fact of' the occurrence of conside~nble quantities of wood, 
capable of being used for fiwl or other purposes, which exist in 
the interior, and on the high grounds of lnrge islands in latitudes 
where the Dwarf Willow is now  he only living shrub. 

Beforo I allitdc to this plieiio~llc~~on, 3s brought to iny notice 
by Capt. M'Clme and Lieut. I%, I would, however, briefly 
advert to n few rock-specimens collccicd by the latter officer in 
Bewhey Island, Bathurst Land, Eglinton Islaud, Melville Island, 
Princc-Patrick's Island, and l3anks Land, wliera he joined 
Cnpt. M'Clure ; specimens which IVC ought to value highly, seeing 
that they were saved from loss under wry  trying circumstances. 

From this collection, as well as from other sources to which I 
have had access, as derived from Voyages of Parry, Franklin, 
Back, Penny, Inglefield, and the recent work OS Dr. Sutherlnnd,* 
I am led to believe that the oldest fossiliferoiis rock of the Arctic 
region is the Uiyer Silurian, Yiz., a limestone idcntical in com- 
position and organic contents will1 thc well-known roclrv of 
Wenlock, Dudley, and Gothland. 

No clcar evidenco has bccii afforded as to the existenco of 
hwonian rocks, though wc have heard of red and brownish 
sandstone, as observed in very many localities by various explorers, 
and which possibly may belong to that formation. Thus, in 
North Somerset, to the south of Barrow Strait, red sandstono is 
ussociated with tho older limestones. Byam-Martin Island was 
rlescribcd by Parry as essentially composed of sandstone, with 
some granite and felspathic rocks ; and, whilst the north-caster11 
face of Banks Land is sandstono, its north-western cliffs col~sist 
(as made known by Capt. M'Clure) of limestone. But, whilst in 
tile fossils wc have keys to the nge of the Silurian roclcs, we 
as yet 110 adequate ~ ~ O U U ~ S  whereon to forin rational conjccturo 
as to tile presence of the Old Red Sandston:, or Devonian group. 

True Carboniferous PTOdUCti  and spiT{fel*i ]mVO been brougllt 
home by Sir E. Belcber from .Albert Land, imth  of Wellington 
Channel; and hencc wc may affirm positively that the true Car- 
boniferous rocks are also prescnt. &?re d there bituminous 
shale and coal are met with ; the eliistenco of tho latter being 
marked at several points on tbc gellcral chart publislied by the 
&lmiralty. With the Palreozok rocks LWsociatcd others of 
igneous origin and of' crystalline nnd mctnmoqlhosed character. 
T)lus, from Eglinton Island to the South of Prince-l'atricl<'s 
Island, first defined by the survey of Cupt. Kellett and liis officerg, 

concretions of greenstone associated wit11 siliceous or 
quafizose rocks and coarse ferruginous grits ; and in 1'rincess- 
~ o y d  Island, Imides the characteristic Silurian limestones, the1-c 
are black basnlts and red jaspers, as wcll as red rocl~s less altered 
by h a t ,  but showing a passage into jasper. IIighly cryst,allinc 

* See d o u e ,  pp. 532, &o, 



gypsum was also procured by Lieut. Pim from the north-w@tern 
shores of Melville Island. I n  the collection before US we. see 
silicified stems of Plants, which Lieut. Pim gathered on vanOus 
points between Wellington Channel on the east, and Banks Land 
on the west. 
Capt. M'CIure from Banks Land, and through the kindness Of 
Mr. Barrow, to whom they were presented, they are now ex' 
hibited, together with a collection made by Capt. Kellett, which 
he sent to Dr. J. E. Gsay, of the British Museum, who has 
obligingly lent them for comparison. 

I had requested Dr. Hooker to examine all those specimens 
which passed through my hands, and I learn from him that he 
will prepare D description of them, rn well as of a great number 
from the same region which had been sent to his father, Sir we 
Hooker, associated, like those now under consideration, with 
fragments of recent wood. 

Of Secondary Formations no other evidence hlls been met with 
except some fossil bones of Saurians, brought home by Sir E. 
Belcher, from the smaller islands north of Wellington Channel, 
and of these fossils Sir Edward will give n description. Of tho 
old Tertiary rocks, as characterised by their organic remains, no 
distinct traces liavc, as far as I am aware, been diucovered, and 
hence we may infer that the ancient submarine sedimenb, having 
been elevated, remained during a very long period beyond tho 
influence of depository action. 

Let us now see how thc otlicr hcts, brought to  our notice by 
the gallanl Arctic explorcrs who linvc rccently retnmed to our 
country, bear upon the iwlations of land and watcr in this Arctic 
region during the quasi-modern period when the present species 
of Trees were in existence. Capt. M'Cluro stntcs thnt in Banks 
Land,* in lt~titude 74" 48; and thence extending along a range of 
hills varying from 350 to 500 feet nbovc the sea, and fi*om half 
a mile to upwards inland, he fouiid grcat quantities of wood, some 
OF which was rotten and decomposed, but much of it sufficiently 
ficsli to be cut up and used as fuel. 

Whenever this wood was in a well-preserved state, it wa8 either 
detected in gullies or ravines, or' had probably been recently 
exhumed from the frozen soil or ice. I n  such cases, and parti- 
cularly on the northern faces of the slopes where the sun never 
acts, wood might be preserved any length of time, inasmuch as ~ 

Capt. M'Cluro tells me he has eaten beef which, though hung up 
in his cold larder for two years, was perfectly untainted. 

The most remorkable of these specimcns of well-preserved 
recent wood is the segment of n tree which, by Capt. M'Clure's 
orders, was sawn from a trunk sticking out of a ravine, and which 
is now exhibited. It measures 3 feet 6 inches ig circurnfesence. 
still more interesting is tho conc o f  one of these Fir-trees which 
he brought home, and which apparently belongs to an Abies 
resembling A. alba, a plant still living within the Arctic circle. 
One of Lieat. Pim's specimcnv of wood from Prince-Patrick's 

* See Prof. O'Heer's Memoir, d o v e ,  p. 379. . 

Similar silicified Plants were also brought home 
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Island, is of the e + u n e . ' ~ h ~ ~ t e r  .a8 that juat mentioned, and in 
microscopical characters much resembles Pinus strobus, the 
Amwidan Pine, according to Prof. Quekett, who refers another 
specimen, brought from Hechi-and-Griper Bay, to the Larch. 
I n  like manner Lieut. Pjm detected similar fragments of wood, 
two degrees further to tlie north, in Prince-Patrick's Land, and 
also in ravines of the interior of that island, where, as he in- 
formed me, a fragment was found Ziko tho tree described by 
Capt. M'Clure, sticking out of the soil in tlie side of a gully. 

We learn, indeed, from Parry's Voyage that portions of a largo 
Fir-tree werc found at some distance from the south shore of 
MelviIle Island, at about 30 feet above high-water mark, in 
latitude 74O 59' and longitude 106'. 

According to the testimony of Capt. M'Clure and Lieut. Pim, 
all the timber they saw resembled the present driftmood SO well 
known to Arctic explorers, being irregularly distributed, and in 
a fragmentmy condition, as if it had boon hrolrcn up and fibatcd 
to its present positions by water.* If such  arc thc method by 
which the timber was distributed, geologisls can readily account 
for its present positiou in thc interior of the Arctic Islnnds. 
They infer that at the period of such distribution large portbls 
of theso tracts were beneath the maters, and that the trees and 
cones were drifiod from the nearest lands on which they grew. 
A subsequent elevation, by which these islands assumed their 
present configuration, would redly be in porfect harmony with 
those great changee of relative level which wo know to have 
occurred in the British Isles, Germany, Scandinavia, and Russia 
since the great Glacial 1'eriod.t The transportation of  immense 
quantities of timber towards tho North Pole, and its clcpositioll 
on submarine rocks, is bp no means so remarlrable n phonomono~~ 

the wide distribution of erratic blocks during ~ l ~ ~ ~ i ~ l  
~ + , o c I ~  over Northern Germany, Central Russia, and lnrgc per- 
tions of our island, when under mater, followed by tho of 
these vast masses into h d .  If we adopt tlliS exphnnt iq  and 
look to t11e extreme cold of the Arctic region In the comparatively 
modein period during which t h  wood 1 1 ~  boon drift& or pro- 
served, we call llave no difficulty of accounting for tho different 
sbte~ in which tho timber is found. Those portiuns of' it w11ich 
happen to have beon oxpOSCd bo tho alternations of frost and t]law, 
and tho influence of the sun, hlbvc nocesmrlly bccoine rotten; 
whilst d1 those fragments which rem&ned enclO?ed in frozen mud 
or ice would, when brought to lightt. by the oponlng of the ravines 
op other accidental cEuses, present  JUS^ afi fresh an appearance as 
the specimens now exhibited. 

1cllOWledgo which milit,ates 
against this view is one communicated to me by Capt. s i r  
Edward.Belcher, who, ill 1nt. 75' 3u, long. 92' 15', obserl-cd 
on the east side of Wellington ChlllCl the trunk of a $'ir-trco 
standing vertically, and which, being clearcd of the surrounding 

* See Scorefiby on Drift-wood, " Nortlicm Wbnlc-fisliery," p. 19, 1823. t See Mr. H. H. Homorth's Memoir, reprinted a b o q  p. 483. 

The only circumstance within 
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earth, &c., was found to extend its roots into what he suppo8ed 
to be soil.* 

If from this observation we should be led to imagine that all 
the innumerable fragments of timber found in these polar latitudes 
belonged to  trees that grew upon the spot, and on the ground 
over which they are now distributed, we tlhould be driven to  
adopt the anomalous hypothesis that, notwitlistancling physic.21 
relations of land and water similar to those which now p r c d  
(Le. ,  of great masses of land high above the sea), trees of Jar@ 
size grew on such tewu,$rnza within a few degrees of the Nor111 
Polc ! A supposition which I consider to be wholly incompatible 
with the data in our possession, and at variance with the laws 
of isothermal lines. If', however, we adopt the theory of a former 
submarine drift, followed by a subsequent elevation of the Sea- 
bottom, as easily accounting for all the phenomena, we nlay 
explain the curious case brought to our notice by Sir Edward 
Belclficr, by supposing that the tree he uncovered had been floated 
away with its roots downwards, accompanied by attached 
entangled mud and stones, and lodged in a bay, like certain 
'' snags " of the great American rivers. Under this view, the 
case referred to must be consillered as a mere exception, @1?Pt 
the general influence we naturally draw is, that the vast quantities 
of' broken recent timber, as observed by numerous Arctic OX- 
plorers, were drifted to their present position when the islands 
of ihc Arctic Archipelago were submekged. This inference is 
indeed supported by the unanswerable evidence of the submarille 
associates of the timber, for from the summit of Coxcomb Runge 
in Banlts Lun(1, and at  a height of 500 €bet ribovo the sea, 
C:ipt. M'Clure brought home a fine large specimen of Cgp&m 
Islundka, which is undistinguishable from the species so comnion 
in the Glacial Drift of the Clyde; whilst Cnpt. Sir E. Belchcr 
found the remains of Wliales on lands of considerabl$ altitude in 
lat. 78O north. lleasoning from such facts, all geologists arc 
agreed in consitlering the shingle, mud, gravel, nad beaches, in 
which animals of t'ho Arctic region are imbedded in nialiy pnrts 
of Northern Europe, as decisive proofs of a period wlicn a glacial 
beit covered large portions of such lauds ; and the oiily distinction 
between such deposits in Britain and those which were formed 
in the Arctic circle is, that the wood which was transported to the 
lattcr lias been preserved in its ligueous state for thousalltls of 
years tlirougli the excessive cold of the regiou. 

P.S. Since the above was written Capt. Collinson transmitted 
to me an instructive colIection of rock-specimens coilccted during 
liis survey. Most of them sliow the great prevalence of crystal- 
line rocks along the north coast of America. 

* This trunk of a White Spruce, standing dead in North Devon, is noticed 
in Uelchcr'a " Lafit hrct. Voy.," i. p. 380, with a iiote by Dr. Uoolrer at 
p. SSl.--Eui~on. 

I 
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I;xXXIII.-NOTES on some ROCK- SPECIMENS froin the 
ARCTIC-AMERICAN ARCHIPELAGO, by R. :ETHERIDC+E, 
EsQ., F.R.S. In  the ‘(Whaling Cruise to  Baffin’s Bay 
and the Gulf of Boothia, and an account of the 
rescue of the crew of the ‘Polaris’;’’ by ALBE~T 
HASTINGS MARKHAM, Commander, R.N. F.R.G.S., 
1874. Svo., London. 

Appendix C. List of the Geological specimens collected by 
Captain H. MARICHAM, R.N., F.R.G.S., and examined by E. 
ETHERIDGE, Esy., Museum of Practical Geology. 

UPEBNAVIK.-~. Syenite, much resembling the Laurentinn” 
series of Cape Wrath (Sutherlandshire). 2. Crystals of felspnr, 
also like those in the Suthehidshi re  rocks. 3, 4. Quartz-rocks. 

ELWYN INLm!.-’Diece of quartz-rock and quartzite. 
CAPE I-IAY.-Two pieces of limestone, sxtremely likc that of 

L)urness in N.-W. Sutherlandshire, of Llandeilo age (Lower 
Silurian). Two specimens of Saxicava ~ugosa, from 150 feet above 
the sea-level. 

NAVY-BOARD INLm.-Speeimens of ‘‘ fuiidameiital gneiss,” likct 
that of Cape Wrath ; hornblende-rock, mica-schist, quartzite, and 
mugnesinn limestone. 
PORT L ~ o r o ~ ~ . - S y e n i t e ,  felspar, and quartz, like the Cape 

Wrath rocks. An alternation of limcstono and sandstone pro- 
bably Silurian. Gneissose rocks, much the same as tho “funda- 
mental gneiss ” of N.W. Sutherlandshire, A specinien showing 

’ Annelids track8 i n  fine-grained sandstone. 
FURY BEACII. - Specimens of guciss, hornblcnde, quartz, ~ t l c l  

gneissose rocks, much like the funclamentnl series ” of Sut11er- 
ln11dshire. Argillaceous limestone, with the following fossils of 
Upper-Silurian age :-Famites (two specimens) ; AtJLy& (tlvo 
specimens) j IZ~Z~pcllaa 

GARItY.-I%ornblendc ; qUartZ-rOCk, sttLined red ; crystnls 
of ca~careous spar ; concretionary limestone. Lilnestone conttlin- 
ing several fossils of uncertnin.ngc. Chotzctcs and TcrehatuZa of 
the Upper-Siluriaa age. 

Sever31 of the specimens, having bee11 picked u p  on the b e d , ,  
are much waterworn. 

* The occurrence of roclts referable to what are now ltnown ns LalIrmtirrn 
is noticenble also in Mncculloeh’s lifit of ROSS’S Specimcus, above, p. 32.4. 
pinlgel’s Igdilliko quartzite and somc of the quartz-rocks of the itbovo list  IT,:,^ 
be of the saccecding CUnZbriU?l n&?.-EDITOR. 



542 HAUGETON, GEOLOGY OF PARRY ISLANDS, BTO. 

LXXX1V.-On the GEOLOGY of the PARRY ISLANDS 8ad 
neighbouring Lands By the Rev. Professor SAMUEL 
HAUGHTON, M.D., F.R.S., &c. 

[From Notes and Appendices accompanying M‘CLINTOCK’S “ Re- 
miniscences,” &c., in the Journ. Royd Dublin Society, d. i,, 
1857, pp. 195, 210-214, 239-250 (with six Plates and a 
Map) ; and vol. iii., 1860, pp. 53-58 (with four plates).] 

(1.) Vol. 1, p. 195, in M‘CLINTOCH’S “Reminiscences,” &c., First 
Expedition. 

1. Gamier Bay, North Someraet, Lat. 74’ N., Long. 92’W. 
Cromus arcticus, Hgt. J.R. D. S., i. t. 6., f. 1-5. (Eficri- 

fiurus levis, according to Salter. 
Atrypa phoca, Salter. Sutherland’s Journal, t. 5, f. 1-3 ; 

J.R.D.S.,i. t. 5,f. 3, 4, 7. 
A. reticularis, Sow. 
Cyathophyllum helianthoideg Goldfuss. J. R. I). S., i. t. 8, 

f. 1, 2. 
Heliolites porosa (Goldf.). J. R. D. S., i. p. 247, t. 10, f.L6 ; 

also near Cape Bunny. 
H. megastoma (M‘Coy). 
Columnaria Sutherlandi, Salter. 

Limestone, containing numerous fossils of the  Uppcr-Sila- 
rian type : CuZamopom ?, GotZa’aladicu, Goldf., J. R. D. S., 
i. p. 248, t. 11, f. 3.; Rhynchonellu cuiwatu (?), Dalman, 
C~utliophyllun~, sp. 

Dark, earthy limcstone contaiuing mdtitudes of casts of 
Loxonenha Mucclintochi, Haughton, J. R. D. S., i. t. 5 ,  
f. 2, 5 ;  1,100 fcet above tho sea-level at .North-east 
Cape. 

(With Permission) 

2. Port Leopold, Lat. 7’3’ 50’ N., Long. 90’ 15’ W. 

Selenitc and fibrous gypsum, from shaly beds in the cliff: 

(2.) Vol. i. 1). 210.-In MClintoik’s “ Reminiscences,” Second 
Expedition. 

1. oriffith,s Island, Lnt. 74’ 35‘ N., Long. 95’ 30‘ W. 
J. R. D. S., i. t. 6, f. 1-5. Cromus arcticus, Hgt. 

Orthoceras Griffithi, IIgt. J. R. D. S., i. t. 5, f, 1. 
Ortlioceras, spa, with lateral siphuucle. 
Loxonema Ross;, EIgt. 

iii. t. 4, f, G. 
Mncrochoilus, sp, 

J. R. D. S., i. t. 5, f. 6, 8-11 ; 

Strophomena’D’bnneti, Salter. Sutherland’s Journal, t. 5, 
E. 11. 12. 

Atrypd phoca, Siltcr. 

ACrypa, ribbed sp. 

Suthedand’s Journal, t. 5 ,  f. 1-3. 
J .R.D.S. , i . t .5 , f .3 ,4 ,7 .  

Polyzoon. 
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Calophyllum phragmoceras, Salter. Sutherland's Journal, 

Syringopora geniculata, Phil. 
Crinoidal Limestone. 

Orthoceras, sp. 
Atrypa phoca, Salter ; constituting a dark limestone. 
Loxonema, spp. ; constituting at places a pinkish and 

whitish limestone. 
Loxonems, ~p. ,  Salter. Sutherland's Journal, t, 6, f. 10. 
Atrypa, ribbed sp. 
Syringopora reticulata, Goldf. . 
Calophyllum phragmoceras, Salter. 
Cyathophyllum caespitosum, Goldf. 
C. articulatum, Edw. & H. 
Favosites Gotlandica (P), Linn. 
F. alveolaris (I), B1. 
Favistella Franklini, Salter. 

t. 6, f. 4. 
J. R. D. S,, i. t. 11, f. 2. 

2. Beechey Island, Lat. 74' 40' N., Long, 92" W. 

Sutherland's Journd, t. 6, 
Abundant at Cape 

Clisiophyllum Salteri, Sutherland. lop. cit., t. 6, f. 7 .  
C. Austini ? (Salter). St?.cpl&odes, Sutherland's Joiirnal, 

Chtotetcs arcticus, EIgt. J. R. D, S., i, t, 10, f. 3, 4. 
Cyathophyllum, sp. 
Crinoidal Limestone. 

f. 3 ;  J. R. D. S., i. t. 11, f. 1. 
Riley. 

t. 6, f. G ; J. R. D. S., I,. 10, f. 2. 

Assistance Bay, Cornwallis Island, Lat. 74O 30' N., 
Long. 94' W. 

5. Possession Bay, S. og the entrance into &ancaster Sound, 

Brown earthy limestone, fetid when struck ; closely re- 
sembling the limestone of cape Pork, Lancastor Sound. 

h t .  730 30' N., Long. 77" 20' W. 

6. Rillock Point, lltelville Island, h t .  76" N., Long. 

J. R. D. S., i. t. 7, 
1 1 1 O  45' w. 

productus sulcatus, var. borealis, Hgt. 

Spirifer nrcticus, Ilgt, 
t'. 1-4. 

J ,  1% D, S., i. t, 9, f. 1, 
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7. Cape Lady-Pranklin (?), North Coast of Bathurst 
Island, Lat. 76" 4O/ N., Long. 98" 46' W. 

I 

Spirifer arcticus, EIgt. 
Lithostrotion basaltiforme, Phil. J. R. D. S., i. p. 249, t. 11, 

I f. 6. 

8. Ballast Beach, Baring Island, Lat. 74" 30' N., LOW 
121" w. 

Wood fossilized by brown hrematite ; structure distinct. 
Cone of Syruce-Fir, fossilized by brown haematite. 

9. Princess-Royal Island, in Prince-of-Wales' Strait, 
between Caring or Banks' Island and Prince-Albert Land, 
Lat. 72' 451 N., Long. 117" 30' W. 

Nodules of clay-iron-stone, partly col~verted into bI*own 

Native copper, in large maws ,  procured €rom the Es@- 

Pisolitic brown Iiamatite. 
Greyish-yellow sandstone, like that of Cape Hamilton and 

Byam-Martin Island. 
Tcrebratula aspern, Schlotheim. 

hwmatite. 

niaux in Prince-of-Wales' Strait. 

J. R. D. S., i. p. 248, * 
t. 11, €. 4. 

10. Cape Hamilton, Baring Island (Bank's Land). 

Greyish-yellow sanclstone, like thnt found in situ in Byam- 
Martin 1sI:~iid. 

Cod, brownish, of ligmccous texture, consisting of very 
thin interstratified layers of brown coal and jetty blnck 
glossy cod ;  with a woody ring under the hammer. 
Tliese cliarncter8 liolcl good for all the known Arctic coal 
except the Tertiary con1 of Disco, W. Greenland. 

Lnt. 74" 15' N., Long. 1 1 7 O  30' W. 

11. Cape Dundas, IKelville Island, Lnt. 74" 30' N., Long. 
113" 45' W. 

Coal (as above.) 

Long. 114" 30' W. 
12. Cape Sir-3ames-Ross, Melville Island, Lat. 74' 45' N., 

Sandstone, passing into blue quartzite. 

13. Cape Providence, Melville Island, Lat. 740 20' N., 
Long. 112' 30' W. 

I 

Ycllowish-grey sandstone, and clay-iron-stone, passing into 
pisolitic hrcmatitc. 

A specimen of Crinoidal Limestone, likc t h t  of Griffitlis' 
Island ; but the present currents and drift-ice could not 
bring it  thence, as their sot is constant from the W. 

14. Winter Harbour, Melville Island, Lat. 74" 35' N., Long. 
110" 45' w. 

Yellow and grey fine-grdncd sandstone. 
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16. Bridport Inlet, Melville Island, Lat. '760' N.,Long. 
11 0" 45' w. 

Coal with impressions of Spheaopteris. 
Ferruginous-spotted white sandstone. 
Clay-iron-stone, passing into brown hsmatite. 

16. Skene Bay, Xelville Island, Lat. 75' N., Long. 108' W. 
Bituminous cod, laminated ; associated with brown crys- 

talline limestone (with cherty beds), and grey-yellowish 
sandstone, passing into brownish-red sandstone. 

17. Hooper Island, Liddon's Gulf,~Melville Island, Lat. 

Nodules of pure and heavy clay-iron-stone ; associated with 
the usual ferruginous fine-grained sandstono and coal. 

Yellowish-grey sandstone, in situ, containing a ribbed 
Abypa, allied to A. primipilaris, Von Buch, and A. 
faUax of the Carboniferous rocks of Ireland. 

Reddish limestone, with fragmentary Atiype, like tlie last. 
Coal, of the usual quality. 
Fine-grained red sandstone, passing into red slate [?I. 
Boulders of scoriaceous hornblendic trap. 

75" 5' N., Long. 112' W. 

- 3, Byam-Martin -land, Lat. 75' 10' N., Long. 104' 15' W. 

19. Graham-Moore's Bay, Bathurst Island, Lat. 7 6 O  36' N., 
Losg. 1020 w. 

Coal, of the usual quality. 
Vol. i., p. 21 1.-In M'CLINTOCX'S '' Reminiscences," &e. 

Second Expeditiou.-Coal, sandstone, clay-iron-stone, and brown 
hmmatite were found along a line stretching E.N.E. from Baring 
Island [Banlrs' Land], through the middle and &E, part of 
Melville Island, Byarn-Martin Island, and the southern half of 
Bathurst Island [towwds Grimell and the Victoria Archi- 
pelago]. Carboniferous Limestone, with characteristic fossils, 
WRS found along the north coast of Bathurst Island, and at 
Hillock Point, Melville Island. 

Vol. i., p. igg.-The sandstone of Byam-Martin Island is of 
two kinds, one red, finely stratified, passing into purple slate, and 
very like the red sandstone of Cape Bunny, North Somerset, and 
some varieties of the red sandstone and slate found between 
Wolstenholme Sound and Whale Sound, West Greenland, 
lat. 77' N. The other sandstonc of Byam-Martin Island, is fine, 
pale-greenish, or rather greyish-yellow, and not distinguishable 
in Land-specimens, from the sandstone of Cape Hamilton, Baring 
Island [Banks' Land]. It contains numerous shells and ca& of 
a Brachiopod, closely allied to Terebratula prima'pilarij, Von 
Buch, found abundantly at Gerolstein in the Eifel. On tho 
whole, Dr. Haughton inclines to the opinion that the sandstones, 
limestone, and coal of Byam-Martin Tsland, and the corresponding 
rocks of Melville Island, Baring Island [Banks' Land], 
Bathurst Island, arc lorn down in tlio Cnrboniferous System 

56122. M M  
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and that there is in these northern Coal-fields no su\;divisi 
into “ red sandstone,” ‘6 limestone,” and ‘6 coal-measures, such 
prevail in the West of Europe. 

I f  the different points where coal was found be laid down On 
a map, we have in order, proceeding fiom the S.W., Cape 
Hamilton, Baring or Banks’ Island ; Cape Dundas, Me1vi11e 
Island, south ; Bridport Inlet and Skene Bay, Melville IS1alfd ; 
Schomberg Point, Graham-Moore Bay, Bathurst Island ; a he 
joining all these points is the outcrop of the coal-beds of the 
south of Welville Island, and runs E.N.E. 

Vol, i., pp. 213, 214.-At Cape Lady-Franklin, and at many 
other localities along the north shore of Eathurst Island, car- 
boniferous fossils in limestone, clay-iron-stone balls, .passing into 
brown hematite, cherty limestone, and earthy foijsiliferous lime- 
stone, with the same species of A t ~ y p a  as at Byam-Martin 
Island, were found in abundance by Sherard Osborn, Esq., 
Commander of H,M.S. ‘(Pioneer.” 

(4.) Vol. i., p. 223.--M‘Clintock’s (6  Reminiscences,” &c. Third 
Expedition.-On landing [at Point Wilkie], I found the beach 
low, composed of mud with the foot-prints of animals froze? In 
it. A few hundred yards .from the beach there are steep hills, 
about 150 feet in height, and upon the sides of these, in reddlsh 
limestone casts of fossil Shells abound. Inland of these the 
ordinary pale Carboniferous sandstone and cherty limestone re- 
appeared. The fossils are all mdl, ana of only a few varieties, 
some being Ammonites, but the greater part Bivalves. They 
differed fi-om any I l i d  met with before, and the rock was 
almost brick-red, I picked up what appeared to be fossil bone 
(bchthyosau~us?), only part of it appearing out of the fragment 
of the rock. Point Wilkie appears to be an isolatsd patch of 
Liassic age, resting upon Carboniferous sandstones and lime- 
stones, with bands of chert, of the same age as the limestones 
&nd sandstones of Melville Island. The eastem shore of Intrepid 
Inlet is composed of this formation ; while the western, rising . 
into hills and terraces, is of the underlying Carboniferpus epoch. 
At the western side of Intrepid Inlet I found upon the ice a 
considerable quantity of white asbestos, but did not ascertain 
whence it had been brought. 

Vol. i., p. 238.-MLClintock’s ‘‘ Reminiscences,” &c. Third 
Expedition. I (Also Clintock’s 6‘ Fate of Franklin,” &c. ; 
I-Iaughton’s Appendi 
Wilkie Point, Prince-Patrick’s Land, Lat. ?Go 20’ N., Long. 

117” 20‘ W. 
Lius Fossils. 

Ammonites Macclintocki, Haughton. J. R. D. S., i. t. 9, 
( SCC also Dr. I-Iaughton’s Mauual Ceol., 1865, 

p. 141.) 
Monotis septentriondis, Hgt. J. R. D. S., i. t. 9, f. G, 7. 
Plourotomaria, ap. J. R. D. S., i. t. 9, f. 8. 
Univalve, cmt. J, Ro D. S., i. t. 9, f, 5. 
Nucula, s p  

f. 2-4. 
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(6,) %OF. HAIJGHTON on the Geologik Results of the Voyage 
of the 'c Fox.') Ope cit. 

The whole of North Somerset, Boothia Felix, King-William's 
Island and Prince-of-Wales Land is thu's proved to be of Silurian 
age, although the evidence 8s to whether it is of Upper- or Lower- 
Silurian age is contradictory, as characteristic fossils of both 
opochs are found throughout the whole area. 

From Sir E. Belcher's specimens it ent that the Carboni- 
ferous rocks) including seams of ironst *coal, extend through ' 

a Archi- 
pelago. Tho follow @incipal 
specimens identiS& : 

1. North Cornwall. Lat. 77" '30' N.,.long. 950 W.:i 

Buckingham Island, to the north-ea 

This land lies to the N: of E a o u t h  Island, on which tlie 

I 

2. Buckingham Island. Lat. 77" 10' NV long.. 
Composed of clay-hop-stone md dark ferruginous shales. 

The specimens of coal and iron-stone brought from this 
island by Sir E. Belcher bear a striking resemblance to 
those found by M'Clintock in Liddon Gulf, MelvilIo 
Island ; and it is worthy of remnrk that a line drawn from 
Liddon Gulf to Buckingham Island coincides with the 
strike of  the Carboniferous beds laid down on tho map 
[not reproduced here]. Boulders of a binary granite, 
composed of grey quartz and pinkish-red ,felsjnr, were 
also found on this island. 

M M  2 
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3. Village Point. Lat. 76' 50' N., long. 97' 
Coal of the usual description found in tho Parry ?s*G 

was found at  this point, which lies in tho line JO1n'ng 
Buckingham Idand with Liddon Gulf. 

4. DepBt Point, Grinnell Land, Lat. 77' 5' N. 
Carboniferous Limestone. 

Lithostrotion basaltiforme, Phil. 

Zaphrentis ovibos, Salter. 

Silurian Dolomite, white, saccharoid, with large rhombo- 

Maclurert arctica, Hgt. 
Cyathophyllum helianthoides, Goldfuss. 

Belcher's Voyage, t- 369 
f. 4; Journ. R. D. S., i. t. 11, f. 6. 

Belcher's Voy. t. 36, f. 5. 
5. Dep8t Bay, Bellot's Strait. Lat. 72" N., long. 94" W. 

hedral crystals of calcspar. 
J. R. D. S., iii. t. 3, f. 1, 2. 

6, Cape Farrand, East side of Boothia, Lat. 71" 38' N.9 
long. 95' 35' W. 

Silurian limestone ; grey, earthy. 
Atrypa phoca, Salter. 
Loxonema Rossi, Hgt. J. R. D. S., i. t. 5, f. 6,  8, 9, 10, 11. 
Favosites Gotlandica, Goldf. (F. Niagarcnsis, Hall.) 
Atrypa, ribbed sp. 
Cyrtoceras, sp. 

the Magnetic Pole. 

Sutherland'fl Journal, t. 5, f. 3. 

7. West shore of Boothia. Lat. 70" to 71" N. Containing 

Earthy limestone, and cream-colourcil chalky dolomite. 
Atrypa phoca, Salter. 

Loxonema Rosai, Hgt. 
L. Salteri. Sutherland's Journ. i. 6,  f. 18. 
Favistella Franklini, Salter. 

Suthcrlnnd's Journ. t. 5, f. 1-3 ; 
J .R.D.S. , i . t .5 , f .3 ,4 ,7 .  

J. R. D. S., i. t. 11, f. 1 ; 

One of the most remarkable facts brought to right by M'Clin- 
tock's geological exploration of the Arctic regions during tho 
Voyage of the '( Fox," i R  the occurrence of dolomite or magnesian 
limestone, covering large areas in almost horizontal beds. It 
abounds in fossils; and is an almost pure dolomite, or union of 
carbonates of lime and magnesia in eqpal atomic proportions. TO 
'my mind this fact is of aa much, if not more, importance in 
identifying the Silurian strata of Boothia Felix, King-William's 
Land and Prince-of- Wales Land, as any identificatiorl of fossils 
could possibly be. Considered in reference to Dr. Bigsby's papers 
on the Silurian rocks of New York, recently published by the Geo- 
logical Society of London," i t  is a fact of great interest.? The 
following is the composition of the Dolomite from the western 
shore of Boothia Felix ; those of the other dolomites arc given in 
their proper places. 

* Quart. Journ. Geol. SOC. London, vol. xiv. pp. 385,487 ; xv. p. 251 

t Dr. H. Rink has noted the existence of o Dolomite low dowzj oq the west 

Sutherland's Journ., t. 6, f. 3. 

1858-9. 

Coast of Qreenland, above, p. 496.-&uroa. 



Per cent. Atoms. 
Argil - - 2-82 
Peroxide of iron and alumina - - 0.29 
Carbonate of lime - . - 54.92 110 
Carbonate of magnesia - 42-57 97 - 

100~00 - 
Carbonate of lime : carbonate of magnesia :: 110 : 9'7=1*134 : 1. 

8. Fury Point, Lat. 72" 50' N., Long. 92' W. 
Silurian Limestone ; grey, emthy.. 
Cromus arcticus, Hgt. J. R. De S., i. t. 6, f. 1- 
lbfaclureq arctica, Hgt. J. R. D. S., iii. t. 3, f. 1 
Stromavdpora concentrica, Goldf. 
Cyathophyllum helianthoides (Goldf.). 
Petraia bina (Lonsd.). 
Favosites Gotlandica, Goldf. (F. Nagarensis, Hall). 
Cyathophyllum crespitosum, Goldf. 
Favistella Franklini, Salter. 
Strephodes Austini, Salter. Sutherland's Journ,, t. 6, f. 6. 
Atrypa phoca, Salter. 
Chretetes lycoperdon, Hall. J. R. D, S., iii. pl. 4, f. 4. 

9. Prince-of-Wales Land, Lat. 72" 38' N., Long. 97" 15' W. 
imestone, grey and earthy; near t 
red arenaceouB limestone. 
Gotlandica, Goldf. (3. Niagaremis, Hall ; 

Chetetes arcticus, J. R. D. S., i. t. 11, f. 3, 4.) 
Stromatopora concentria, Goldf. 
Cyathophyllum, sp. 

The Dolomite found by Capt. Yonng on tho extreme west of 
Prince-of-V\Tales Land has the following composition :- 

Argil - - 6.93 
Peroxide of iron and alumina - 0.65 

Carbonate of magnesia - 45-62 108 

Pm cent. ~ t o m s .  

Carbonate of lime - - 46.80 94 - 
100*00 

Carbonate of lime : carbonate of magnesia : : 94 : 108=0*870 : 1. 

10, west Coast of Xing-William's Island, 
Earthy limestone, grey ; and cream-coloured compaot 

bxonema Rossi. J. R. D. S., i. t. 5, f. 6, 8-11 ; iii. t. 4, 

Catenipora escharoides, var. ngglomerata, Hall, J. R. D, s., 

dolomite. 

f. 6. 

iii. t. 4, f. 5. Dolomite. 
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Ormoceras crebriseptum, Hall. J. R. D. s o ,  iii- t* 1, f* 3* 
Maclurea arctica. J. R. D.B., iii. t. 3, f. 1, 2. Dolomte* 
Atrypa, sp. 
Syringopora genicdata. 
Clisiophyllum, sp. 
Orthis elegantula. 
Hronia  vertebralis, Stokes. J. R. D. S., iii. t. 2, f. 1, 2. 

Eeceptaculites Neptuni, Defrance. J. R. D. S. iii. t. 3, 

Compdsition of the Dolomite full of Catenipora escharoides) 
from the western side of Kiqg-~iUiw's Islasd :- 

Argil, peroxide of i d alumina - 5'40 
Carbonate of lime - - - 62.91 106 
Carbonate of magnesia - 41.67 94 

Dolomite; 

f. 3. 

Per cent. Atoms. 

c_c_ 

99 * 98 - 
Carbonate of lime :.carbonale of magJneab : : 106 : 94 = 1 127 : 1. 

the Map and descriptions given 'by the Rev. Prof. Dr. S. 
HAUQHTON. 

6. NOTE.-The GEOLOGY of the'PA=Y ISLANDS, &e. From 

The eastern ~ O & O @  oPf Nor 
(granitic and other) rook& corresponding with those round about 
Wolstenholnte Sound (from Cape York to Granville Bay), and 
the Carey Isles, on the opposite coast of Baffin's Bay. The 
western part of Nort7i h v o n ,  and the CornwaZZis, Gn~jTths, and 
Lowther Islands further to' the west, and, to  the south, the 
northern portion of Cockhum Land, flort7~ Somerset (excepting 
some crystalline rocks on the coast of Peel Sound, with ofstand- 
ing islands), all Boothia, Xifig- FGlliam's Land, and Prince-of- 
Wales L a d ,  are Silurian. Banhs' (Baring) Land, the northern 
portion of Eglinton, .3Melville, and BatJwrst Itjlands (approximately 
marked off by 760 parallel), and all Byam-Martin I., are occupied 
by the Carboniferous Sandstone, Limestone, Ironstone, and 
coal ('' Ursa Stage," 0. Heer) ; and these reach away to the N.E., 
into the Victoria Archipelago and NmtA Cornwall. The Car- 
boniferous Limemtone constitutes the eastern part, at least, of 
Prince-Patrick Island (exclusive of a small Jurassic patch), tho 
northern third of Eglinton Island, most part of the two northern 
promontor'ies of Mclville Island, the three northern promontories 
of Bathurst Island, md the~orth-eastern part of Grinnell fiand 
(about 77" N., 96' W.), . 

Wilkie, 011 the Eagtern doagt of Prince-Patrick IsZand; and ( 2 )  
between Grinnell Landand NmB Cornwall, pt Emouth Island, 
7'1" 10' N., 96' W. Belcher's " Last of the Arctic Voyages," vol. i. 
p. 106 ; ii. p. 391. 

~urassio (Lias) rocks occur in two localities : (1) 



1. Arctic Carboniferous Fossils, collected by the Expedition 
under SIR E. BELCEIER, C.B., 1852-4. Described by J. W. 
SALTER, Esq., F.G.S., ‘6 Last of the Arctic Voy.,” vol. ii. pp. 
377 et seq. 1855. 

Fusulina hyperborea, n. sp,, p, 380, t. 36, f. 1-3, DepBt 
Point, Grinnell Land (77” N., 95’ W.). 

Stylastrrea inconferta, Lonsdale; p. 381, t. 36, f. 4. Do- 
p8t Point. 

Zaphrentis ovibos, n. ~p., p. 382, t. 36, f. 5. Depot Point ; 
and similar specimens from Princess-Royal Island, and 
the entrance of Jones’s Sound. 

Clisiophyllum tumulus, n. sp., p. 383, t. 36, f. 6. DepBt 
Point. 

Syringopora aulopora, p. 385, t. 36, f. 7 ; on large corals. 
DepGt Point. 

Fenestella arctica, n. Sp., p. 385., t. 36, f. 8. ‘Depdt Point. 
Spirifer Keilhavii, Ton Buch, p. 387, t. 36, f. 9, 10, 11. 

DepBt Point ; and in red limestone, Exmouth Island. 
Productus cora, D’Orbigny, p. 387, t. 36, f. 12. In  red 

limestone, Exmouth Island. 
frigidus, nov., p. 

66 The Last of the Arctic vOJ’&g0s>” &C. BY Edward 
Belcher; C.B., 2 vols., 1855. Vol. i. page 106. 

The following extract is deFJcriPtive of Exmouth Island, in 
Late 77” 16‘ N., Long. 96’ W., of which a sketch (PI. IV., facing 
page 105) is given. 

66 Tfie formation is red sandstone, capped about 20 feet on the 
( 6  sumit-by fossiliferous limestone, in which some largo Bivalves 
‘6 (Pectens, &c.), and some bones were found, unfortunately 
66 broken before they were brought to me. Beneat,li this lime- 
66 the rock is swinestone to about three-quarters from the 
CI In the sandy bed of one 
‘6 of the large gullies R. large ball of iron-pyrites was found, at 
‘6 fmst mistaken by one of my crew for a slx-pound shot, and 
( 6 ’  brought to me as Some 
(( very slight traces ced at the wash of the sea, 
(6  but nolie in si& o 

PkopEsson OWEN, F.R.S, F.G.S., describes, in vol. ii., pago 
389 (Appendix), some remans (VOrtebm and pieces of ribs) of 
I ~ ~ A ~ ~ A ~ ~ ~ ~ w u s  (pl. 31), discovered in this Island. Sir E. BEL~EEI~ 
remarks at  page 391, with reference to these, that they Were 
found; 570 feet above the sea-level, and Bbove tho limestone 

e entire height being 567 fcxh 

ne of the missing Bhips. 
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(about I14 feet thick) covering the ’“ friable disintsgrating sand- 
etone,” which forms the base of the islhnd. The strata have a 
westerly dip of 7’. 

[At page 379, vol. ii., J. W. SALTER, Esq., F.G.S., states th&t 
the Carboniferous Productus Cora, Spirfer XieZhavii, &c*, Were 
found on the top of Exmouth Island (in the limestone), and that 
(‘ close upon this again ” lay the Ichthyosaurian bones.] 

The hasty examination given under the circumstances led t’? the 
conjecture that fossils [Lias ?] were only to be found in the area 
marked out by Exmouth, Table, Ekins, and Princess-Royal Islands, 
and that portion of the mainland lying between the latter and 
Cape Briggs ; but this coast, at Depdt Point and P.-Royal I., con- 
sists of Carboniferous Limestone (above, pp. 548, 551). 

3. NORTH CORNWALL, &c. 
The ravines are deeply channelled out of a very 

friable sand-stone, and in the bottom were noticed large masses of 
clay-iron-stone, septaria, and nodules of iron-pyrites, Coal was 
also found, but disseminated, add impossible to trace in situ.* 

Bivalves, apparently of recent origin, and having the cartilage- 
hinge perfect, were abundant. , . , . . . Birds may have 
placed these shells; but with . . . this climate, prevailing ice, 
and the scarcity of animal life especially, this is scarcely crediblo . . . . This friable sandstone and sand, interspersed on the 
surface with boulders of granite, and almost garnet masses, con- 
stitutes the principal features of the land on West Cornwall. 

While constructing a cairn at Glacier Bluff in N.-E. Grinnell 
Land, Northumberland Sound (vol. i. p. 125,) gold was discoveibe‘ed 
in “ a  heavy piece of quartz.”t 

Vol. i. pp. 316-320. A t  Buckingham Island (Victoria Archi- 
pelago), spits of gravel radiating from the embouchure of an old 
river-valley, nom dry, arc mentioned, and other evidence of former 
rivers and lakes in Grinnell Land and North Devon, and of sub- 
mergence of mountain-ranges, when ‘( Whalcs aiid other objects 
(‘ were deposited on elevations of 500 feet and upwards.” Ter- 
races, mud-flats, gravel-ridges, pebbles of chalcedony, and carca8es 
and bones of Whales at 80 or 500 feet elevation are also alluded 

and the invariable dip of the strata.at about 5’ to  northward 

In  some cases vertebra and slculls of Whales have been set up 
as land-marks. 

(Dr. Walker of the ‘( FOX ” Expedition mentions a Whale’s &&- 
ton found at  an elevation of 80 feet,) 

At Mount Parker (Belcher, vol i., p. 261), the (‘ head and pro- 
(( bably the entire skeleton of a Whale,” were discovered at a 
height of 600 feet above the sea level. 

At Cape Disraeli (i. p. 266) an embodded Whalo was found. 

Vol i. p. 111. 

Such are not to be mistaken for drifted remains. 

* Loose coal was found also to the south in Grime11 Land, and 6oino bitu- 

t Gold waa also brought homo by Dr. Rae from tho Arotic Regions. 
minous shale further to the south-wost (pages 40 and 97). 



%om the rcBulletin de la SOC. de Gkographie,” March 1875. 
Paris. pp. 291-9. 

The geological formation of I(‘ PolaTis Bay ” arid its neighbour- 
hood consists Of Silurian limestone with few fossils. 

At an elevation of 1,800 feet, not only Drift-wood was found, 
but Shells (My% kc.), of species still existing in tlic nciglibouring 
s e a  

I n  small lakes, numerous in that region, were found ha-rine 
Crustacea living in fresh water ; and thus bearing witness to the 
uprise of the northern coasts of Greenland. 

Erratic blocks occur in great numbers, different in charac- 
ter f roa the rocks of the surface. Among them are bloclts of 
granite, gneiss, &c., derived from South Greenland, and certainly 
not transported by glaciers, but bp floating ice, showing that the 
current’in Davis’ Strait.was to the North formerly, and not to 
the South as now. 

NOTL-ML C. E. DE RANCE, P.G.S., has lately given a 
crnillan, London), vol. xi., pp. 447, 
b), on the geological, glacial, and 
Regions. I n  a condensed form he 

is known of the Ice of Greenland, the Cryolite, 
the Cretaceous and Miocene formations of Mid-Greenland, the 
keology of East Greenland, and the Ovifak Meteorites. The 
geology of the Arctic-American Archipelago and of Grinno11 
Land (Hayes, &c.), tlic glacial conditions and geology of Spitz- 
bergen and Bear Island, the extent of the Carboniferous depoaits 
in N.-W. America, aud the former continental are&r, also 
treated of. Lastly, some remarlrs aro offered on the hornotaxeous 
relationship of tho Tertiary and Cretaceous Formations of Green- 
land wit11 those of other Countries. 

* For E O ~ O  other notes on tho results of the VoY%’e of the ‘‘ l’olaris,” 
above, pages 921-3. 
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6 111. 
BAHT GREENLAND, &a. 

LXXXVI1.-The MBMMBLs and FISHES of EAST GREEN- 
’ LAND. By Dr. W, PETERS. 1874. [(“ Die zweife 

deutsche Wordpolarfahrt,” * &c., vol, ii. pp. 157-174, 

These Lis$ are extracted without the synonyms and descriptions 

2 pls.) 

given by Dr. Peters. 

Ferae. 
A, MAMMALU. 

1. Ursus (Thalassarctos) maritimps, En .  Ice Bear. 
2. Mustela (Putorius) erminea, Lin., var. Putorius nova- 

3. Canis (Vulpes) lagopus, Lin. Polar Fox. Ice Fox. Rock 
boracensis, De Kay. Ermine. 

Fox. 

Walrus (PI. I, fig. 1, 2 
dong the coast, especially at Sabine and bahus 
Islands. In  the stomachs of some were 500 or 600 of 
the animals of Mya twmcata without the shells. The 
young Walrus remains two years with its mother, until 
its tusks are grown long enough to be used in grub- 
bing up the shell-mud at the sea-bottom. 

5. Phoca ‘grcenhndica, Muller. Greenland SeJ SadIer. 
The stomachs of aome contained remains of Crusta- 
ceans and Fish; others had only Cmstacea (Gam- 
marus arcticus and Themisto). 

Bearded Seal. 

Pinnipedia. 
4. Odobenus rosmarua, Lin. 

6. Phoca barbata, Muller. 
7. Cystophorrt cristata, Exleben. Hooded Seal. 

GLires. 
8. Myodes torquatus, Pallas. Lemming. / 

9. Lepus glacialis, Leach. 

10. Cervus tarandus, Lin. Reiadeer. From Kuhn M. on 
the N. down to the bottom of the Fjofd (Fianz- 
Joseph), and on Sabinc Island, Reindeer seen in 
herds of 20 or less ; most numerous in the southern 

* Die zwoite deutsche Nordpolarfuhrt in den Jahren 1869 und 1870 unter 
Fiihrung des Ihpitiln Karl Koldewey. Herausgegeben von dem Vereiu fiir 
die deutsche Nordpolarfahrt in Bremen: zwei Bade,-- Zweiter Band. Wissen- 
schaftliche Ergebnisse. Mit 31 Tafeln und 3 ICarten. Erstc Abtheilung 
(Botanik und Zoologie). ~ v o . ,  Lcipzig. 1874. Dr. A. Pan6ch’~ “ Anthro- 
poIogie,” p. 144, is not here noted, that subject coming within the scope of the 
ltoyitl Goograph. Society’s Mnnual. The Birds (pp. 178-239) are included 
in Prof. Newton’s Catalogue, aboue, p. 94. 

Polar €Tare (PI. TI., fig, 1). 
Pecora. 



all along the coast in herds of about 10 to 20. On 
the eastern half. of Shannon, Pendulum, and Sabino 
Islands, they seem ody in summer to occur singly. 
They were seen by the efid of March on the south- 
west part of 'Shannon W. and on the mainland; 
therefore they prbbably 'I'gmain thFb dl the winter. 
A calf, some days old, -was met with on the 26th 
March, and sevetal calve6 werewith the herds in the 
beginning of June, from which a rough skin could 
atill be got. Traces of the ibos were observed 
both on the~plains and thehill They feed on grass, 
herbs, and mosses. 

Cetae. 
32. Bahna mysticetus, Lin. Greenland Whale. 
13. ? Bdamoptsra boops, Eschricht. 
14. Monodon monoceros, Lin. Narwhal. 
15. ? Delphinus globiceps, Cuv. 

. _-- 

B. PISCES (p~.~E69-174), 
Cataphrctcti. 

1. Cottus hexacomis, Rfchardson. 
2. C. porosus, Cuvier, Val. 
3. Icelus hhmatus, Kr6yer. 

, 

Discoboli. 
4. Liparia gelatinosus, Pallas (Pl. I., fig. 3). 

Gadini. 
5. Gadus glacialis, Peters, n. sp. &bine Island. 

Salxnonini. 
6. ? Salmo Hoodii, Richardson. 7Jppsr. freshwater lake on 

Sabine Island. 

LXXXVIII.-REMARKS on some SKULLS of ESKIMO Doas. 
BY HERMG" VON NATHUSIUS. 1874. 

(&< Die zweite deutsohc Nordpolalfahrt," &c., Vol. ii. pp. 175-177.) 
[Extract, pp. 176, 177. 

IC I t  is +&cularly interesting. to noti e variability in this 
series of skulls, which mose probably bdhngsd 'to animals of one 
a d  the SRmG race. We may W d l  ihppose that the Dogs under 



notice were to some extent congenerous ; and, the extinct 
Eskimo could not have been in active commerct qith Other tribes, 
they could scarcely have crossed their Dogs with. ?nother breed. 
The eight skulls, however, indicate more or less ?trlklng differences 
in those parts which in Dogs are especially variable, Irrespective, 
of course, of those due to relative age, as, for example, the 
occipital crests. 

‘6 The nasal bones either pass higher up into the forehead than 
the frontal edges of the maxillary, or they do not reach 8 line 
which these edges of both maxillaries touch ; the orbital borders 
are more or less raised, and therewith the frontal f o r d n a  are 
more or less large; the forehead between the orbital Pr.Ocesses 
is more or less deeply concave, or nearly flat; the orb?ts are 
smaller or larger ; the zygomatic arch is more or less wide and 
high, but only one of the skulls has this perfect. These are all 
characters by which to distinguish the Dogs from Wolves. The 
nasal bones &re all broken at their distal ends. 
’ (( Thus this little collection contributes to tho observation-that 

the domestic animals, particularly the Dog, are extremely variable 
as to tho form of skull within limits of a race-type. The skulls 
are sufficiently well preserved to show that none had a third molar 
in the upper jaw, a feature not so utlcommon as usually thought 
in studying Dogs’ heads.” 

LXXX1X.-The TUNICATA of EAST GREENLAND. By Prof. 
Dr. C. KUPFPER. 15’74. 

(“Die zweite deut. Nordpobrfahrt,” vol. ii. pp. 244, 245.) 

Cynthia villosa (0. Fabricius). Germania Harbour. 
C. Adolphi, n. sp. 
Descriptions and synonyms are given in full by the author, 

Shannon Island. 

lac. cit. 

/ 

XC.-The M.OLLUSCS, WORMS, ECHINODERMS, and CELEN- 

(‘6 Die zweite deut. Nordpolarfahrt,” rol. ii. pp. 246-961, 1 111.) 

These Lists have been extracted without thc clescriptive remarks 

TERATES. By Dr. KARL M~UITTS. lS74. 

given by the author. 

MOLLUSCA (pp. 248-253). 
Gasteropoda. 

1. Chiton albus, L. Fabr. F. Gr., p. 422. Forbes & H., 
pl. 62, f. 12. Jeffroys, Br. Conch., v.9 pl. 56, f. 3. 
Distrib. Spitzbergen to the Kattegat and Britain, 
Massachusetts (Gould & Binney). To 550 faths. 



2. Lep 
faths. Distr. Circumpolar, Sitka, North 

Japan Sea (Schrenck), Spitzbergen to the Kattegat 
and Britain. 

3, Trochus. grmnlandicus, Chemn. Conch. Cab., V., 108, 
f. 1671 ; F. 8s H. Brit. Moll., pl. 68, f..l, 2. Sabine, 
Jackson, and North Shannon Islands, Germania I-Iar- 
bour, 2-30 faths. Dist?.. Labrador to Massachu- 
setts, White Sea to the Kattegat and Britain. 

4. TrochuS helicinus, Fabr. F. Gr., p. 398. I?. & H. Br. M., 
pl. 68, f. 4, 5, and Pl. CC., f. 4. Jeffr. 13. Conch., III., 
p. 295 ; v., pl+ 61, f. 4. Sabine, Jackson, North 
Shannon, and Walrus Islands, 427 faths. Distp. 
Circumpolas, Massachusetts, Sea of Japan, Norway to 
the Kattegat and Britain. 

5. Pleurotoma pyramidalis, Stram. (pl. 1, f. 1, 3). Strijm. 
Nye Saml. Kong. Danske Vid. Selsk. Skrifter, III., 
1788, p. 296, f. 22, Buccinum pynzmidale. Mor&, 
Moll. GrGnl., calls it Pleurotonia pyramidale and refers 
taDefrancia Vahlii as a synonym. Bcck in Moller’s 
Index Molluscorum Groenl., p. 86. Kroyer, Naturh. 
Tidsskrift, IV., 1842-3. Moller’s diagnosis :ipplies 
to the foregoing. Sabine, Jackson, and Slianiioii 
Islands, 4-30 fathoms. Distr. Greenland to Massa- 
chusetts, Spitzbergen 

6, Fusus propinquua, Aldei 1. 103, f. 2. 
Jef i .  B. Conch., pl. orf, Malm. 
Ross,, II., p. 471, pl. shndicuna, 
var. sulcata. Sabine , Germania 
I-Iarbour,:2-20 fatha, ctic to tho 
Kattegat and Ireland. 

7. Buccinum undatum, L. Spt. Nat., ed. 12, p. 1204. F. 
& H. 13. Mol*, In., Po 4.01, Pl* 109, fo 8, 5, PI. LL., 
f. 5. Jackson and Clavering Islands, 4 faths. *DZstr. 
Circumpolar, North Atlantic on the European and 
North American coast, Mediterranean, Okotsk Sea. 

8, Scalarin granlanclioa, Chemn. Conch. Cab., XI., f. 1878-9, 
Kiener, Gen. Scalaris, p. 18, so- PlaticOStata, pl. 7, 
f. 21. F. & He B1*. M.9 PI* 709 f- 5, 6. North 
Shannon Island, 80 faths. Distp. North Arctic, 

’ Norway (to Bergen). 
9. Nntica clausa, Brod. et fhw. Bewhey’s Toy., pl. 34, f. 3, 

und pl. 37, f. 6. Gould (Binmy) Invert. Massach., 
1870, p. 343, f. 612. North Shannon, Sabine, and 
Jackson Islands, Clavering Beach, 30 faths. Dist?.. 
Circumpolar, Sea of Japan, Finmark. 

F. & $1. 
Br. M., pl. 114 8., f. 6. Jeffr. B. Conch.,pl. 93, f. 4, 
Jackson Islund, 4 faths. Dish.. Finmark, Canaries, 
Mediterranean, 3-160 fnthp,. 

10, Cylichna cylindracea, Penn. (pl. 1, f. 4-9.) 



11. CIione limacina, Phippa, VOY. Nol*th Pole, 177 
Spitzb. u. Gronl. Reis., 1671, p. 128, “ See-Gots, 
Pferd” , ( N e p h e ’ ~  horse), pl. P., f. f. EJ’doux et 
Souleyet, Voy.. “Bonite,” Moll. Atlas, PI. 15 his, 
f. 1-19, Cliohrealis, Brug. Rang, Dew.  Gens Pter. 
et esp. Clio, Ann. Bc. n., 1825,,V., p. 285, PI. 7, f. 2, 
Cl. Miquelonensis . of. Newfoundland. . D z s ~ ~ .  West 
Greenland, Maasachusetts. 1 

Lamellibranchia. 
1. Modio1.aria discors, ,L. Syst. Nat,, ed. 12, p. 1159. F. 

& H. Br. M., II., p.’ 195, pl. 14, f. 6, 6, Shannon, 
Sabine, and Claverjng Islands, 4-30 faths. DiStT. 
Circumpolar, North America, North Japan Sea, 
Mediterranean, North Sea, West Baltic. 

2. Cardium grcenlandicurq, Chemn, Conch, Cab., VI., pl. 19, 
f. 198. SOW. Conch.,Man., p. 70, f. 123, 3 Gould 
(Binney), Invert. Massach., p. 144, Aphrodite gmn- 
landia, f. 454. Bistr. West Greenland, Massachu- 
setts, Behring Straits. 

3. Astarte borealis, Chemn. (Ast. q? 
Conch. Cab., Wr., pl, 39, f. $1 
u. Besch. Conch., II., 
Invert. .Mass&ch., f. 48 
u. Mobius, Fauna der 
non, Sabine, Clavering, and Jackson Islands, 3-10 
faths. Distr. Arctic Sea, from Behring $traits to 
Lapland, Norway, Baltic (to Bornholm). 

4. Astarte sulcata, Da Costa, Br. Conch,, p. 192. E‘. 
& H. Br. M., I., p. 452, pl. 30, f, 5, 6, A Damno- 
niensis. Distr. Circumpolar, Sea of Okotsk, Canaries, 
North-east America, Kiel and Flensburg Harbours. 

6. A. compressa, Montagu, Test. Br. Suppl., p. 43, pl. 26, f. 1. 
F. 62 H. Br. M., I., p. 464, -@. 30, f. 1-3. Jack- 
son Island. Distr. North Arctic, North-east America, 

Greenland, Norway, North-east America, 
7. Venus astartoides, Beck. Middend. Mal. ROBS., LTI., 

p. 572. Phil. Abb. u. Beschr. Conch., m., p. 61, 
pl. 9, f. 4. Gould (Binney), Inv. Mas., p. 136, f. 447, 
Tapes JEuctuosa. Shannon and Jackson Islands, 4- 
30 faths. Distr. West Greenland, Massachusetts, 
Seas of Okotsk and Japan. 

8. Mya truncata, L. Syst. Nat., ed. 12, 1). 1112. F. C% H. 
Br. M., I., p. 163, pl. 10, f. 1-3. Dr. yansch found 
in the stomach of a Walrus 500 bodies of this Mdlwc, 
,and o d y  h e  piece of shell. Near the ice-hole where 
,the W ~ ~ U B  ‘came out lay of  hell^. Sabin8 
Island, 10-20 faths. B i b  rcumpolar, Sea of 



Okotsk, North-east 

polar, Japan and China Seas, North-east America, 
Sitka, Mediterranean, Canaries, North Sea, West 
Baltic. 

BRACHIOPODA. 
1, Terebratuh psittrtcea, Gmel. Middend. Mal. Ross., m., 

pl. 11, f. 11-17. Gould (Binney), Invert, Mass., 
p. 210, f. 501. Jackson Island. Distr. West 
Greenland, Massachusetts, Spitebergen, Finmark 

Joffr. 
Br. C., II., p. 11. ; V., pl. 19, f. 1. Shannon Island, 
30 faths. Distr. Norway, Shetland, Finmark to the 
Kattegat. 

2. T. cranium, Muller, 2001. dan. Prodr., p. 249. 

VERMES (pp. 253-258). 
Annelides. 

ine Island. Dish.. Fin- 
itain, W. Greenland, and 

2. p. cirrata, P. Sabin0 Island and Clavering Strait, 4-12 
faths. 

3. Nereis diversicolor, Mull. Shannon Island. Dist?.. 
Norway, North Sea, Baltic. 

4, N. pehgica, L. The Hetevoneyeis form has 22 segments 
in the anterior body (Rathke and Mdmgren noted 16, 
Oersted 20), and 65 posteriorly. Distr. West Ba1- 
tic .to Finmark, Spitzbergen, Iceland, w. Greenland. 

5. Leipocerag uvipum, nov. gen. et. SP. [Loc. ?] 
6. Scoloph~s armiger, Mull. Sabine Island. Distr, Spitz. 

7. Travisia Forbes%, Johnst. Sabin0 Island. Disty. West 
Greenland, Spitebergen to the west; Baltic, Scotland. 

8. Scalibregma inflatum, Rathke. LLOC. ? Dist~. The 
Kattegat to Spitzbergen, Scotland, M? Greenland, 5- 
280 faths. 

9, Thelepus circinatus, Fabr. Sabine Islands, 20 faths, Dist9.. 
Mediterranetin, Britain, Kattegat to Finmark, Iceland, 
Spitzbergen, and W. Greenland. 

10, Protula media, Stimpson. SabineIsland, 20 faths. 
Grand Manan (Bay of Fundy, 45' N. lat.). 

11. Serpula spirorbis, Mull. Shannon Island, Distr. w, 
Greenland, North Sea, Baltic. 

Dis t~ .  Circumpolar, Baltic to Sitka. 

, bergen to the Baltic, North France. 
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12. Chone infundibuliformis, KrSyer. Sabine I S ~ V  24 fatha. 
Distr. Finmark, Spitzbergen, W. Greenland, 15-40 
faths. 

Gephyrea. 

Turbellaria, 
Priapulus caudatus, Lam, (Ehlers.) [LOC. S] 

Polystemma roseum, Mull. Clavering Straits, 15 faths. 
Distr. Norway, the Sound, W. Baltic. 

Nematodes. 
Ascaris mystax, Zed. (marginata, Rud.). From the intestine 

of Canis laggus, November 1869. 
Cestodes. 

1. Tetrabothrium anthocephalum, Rudolphi. From the intes- 
tine of Cystophora clistata, July 1869, Fabricius 
found it in PJhoca 6arbata. 

2. Tsniu expansa, Rud. From intestine of OviBos WW- 
chatus. Has musky odour. Found in many Ruminants 
of all zoncs. 

In intestine of Canis la- 
gopus, in September, November, and December, at 
many places in East Greenland. 

Supplernent.-In the *North Sea Dr. Pansch col- 
lected Epihidella hippoglossi, Mull., from the 
skin of Ni$poglossus vulgan's and BAomBus 
muxinzus ; and Ascaris cluvata, Rud., in tho 
stomach and first intestine o€ Gadus movd~ua. 

3. T. ccenurus, Kuchenmeister. 

ECHINODERMATA (pp. 258-260). 
. Holothurioidea. 

1. Myriotrochus Rinkii, Steenstrup. Germania Harbour, 
2 faths., October 1869. Distv. W. Greenland, down 
to 10 faths. 

Echinoidea. 
1. Echinus Droebrrtchiensis, Mull. Clavering Isl., 15 faths 

Distr. Circumpolar, Newfoundland, Gulf of Georgin, 
White Sea, Kamtschatka, Sea of Okotsk, North Cape 
to the Sound, Britain. 

Asterioidea. 
1. Asteracanthion albulum, Stmps. Sabine Isl. Distr. W. 

Greenland, Grand Manan (Bay of Fundy). 
2. Ophioglypha robusta, Ayres. 26 faths. [Loc. ?] Distr. 

W. Greenland, Massachusetts, Iceland, Spitzborgen, 
Norway to the Sound, Great Britain. 

3. Ophiocten sericeuni, Forb. 26 faths. Distr. Enst and 
West Greenland, Spitzbergen. 
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4. &terophyton eucnemis, Miill. and Tnmhd. 

561 

One you11g 
individual. Distr. W. Greenland, down to 1,000 
faths. 

CCELENTERATA (p. 260). 

1. Actinia nodom, Pabr. 
2. Briareum grandiflorum, Sars. 

One small specimen. 
On Howwra lichenoides, 

Distr. OeTfjord in Enmark, Arendal (German L. 
Baltic Exped., 1871). 

XCI.-THE CRUSTACEA 'of' EAST GREENLAND, By Dr. R. 
BuCHHOLZ. 1874. 

(Die zmcite iluutsche Nordpohrfah%, vol. ii. pp. 262-399 ; with 
15 plates). , 

The List of genera and species, with localities, here compiled 
omits the synonyms and descriptions given in full by the author. 

These Crustacea were collected by Dr. Panscli during the two 
German Expeditions on the const of N.E. Greonland, nnd in the 
Arctic Ocean and North Sea ; thus- 

Docrtpoda, 13 (comprising 3 now species). 
Isopodtt, 3 (Bopyridre ; 1 new or little known). 
Amphipoda, 27 (comprising 2 new species). 
Phyllopoda, 1. 
Copepoda, 8. 
Cirrhipedia, 1. 

oj. tlicse 55 species, there are- 

Nordland) :- 
Aniphipodn, 17 
Isopoda, 2 
Decapodtl, 7 

Amphipoda, 12 

Copepoda, G 
Cirrhipedia, 1 

Bell, and Baird) :- 

(1,) PeculirLr to the Arctic region (including Finmark and 

} 26. 

(2.) Belonging to the Norwegian Coast :- 

Isopoda, Decapoda, 2 5 }... 
(3,) Belonging to the English coast (Sponce Bate, Westwood, 

36122. I " 
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(4.) Belonging to the Baltic, only 6 ; namely,- 
Gammarus locush. 
Amathilla Sabini. 
Harpacticus chelifer. 
Diaptomus castor. 
Balarms porcatus. 

DECAPODA. 
MACROURA. 

Crangonidae, Milne-Edw. 
1. Crangon boreas (Phipps). Sabine Id,, 10-27 faths. 

Jackson Id., 4 faths. (5. and W. Greenland. Spitz- 
bergen). 

Palaemonidae. 
1. Hippolyte incerta, n. sp. [LOC. 13 
2. H. turgida, Kroyer. Cape Wynn, 5 faths. Sabine 

20-110 faths. North Shannon Id., 30 faths. (s. and 
W. Greenland. Spitzbergen. Norway.) 

3. H. Phippsii, Kr. Cape Wynn, 5 faths. Sabine  IS^., 2'7 
fathis. (S. and W. Greenland, Spitzbergen, Finmark.) 

4. H. polaris (Sabine). Sabine Isl., 20-100 faths. Cape 
Wynn, 5 faths. Shannon Id., 2 €aths. (W. and S. 
Greenland. Spitzbergen. Finmark. Norway.) 

6 .  H. borealis, Owen. Sabine IsL, 20-100 faths. Cape 
Wynn, 5 faths. (S. and W. Greenland, Norway.) 

6. H. aculeata (Fabr.). Abundant on the East Greenland 
coast. Sabino Id., 10-120 faths. Cape Wynn, 6 
faths. Shannon Isl. (S. and W. Greenland.) 

7. l3. Panschii, n. si). North Shannon Id., 30 faths. 

1. Pasiphag glacialis, n. sp. 

1. Mysis ocubta (Fabr.). 
Sabine Xd., 4 and 10 faths. 
Spitzbergen.) 

Peneidae, M.-Edw. 

Xysidae. 
Surface of sea, 74' N. lat. 

Cape Phillip-Brooke, 3 faths. 
(S. and W. Greenland. 

Thysanopoda, M.-Edw. 
1: Thysanopoda norvegica, Sars. Cape Wynn, 5 frtths. 

2. Tb. Raschii, Stus. I n  the pack ice, 175 faths. (Norway.) 

1. Corystes Cassivelaunus, Penn. From stomach of Codfish, 

(Norway.) 

Brachyura. 

North Sea. (Norway.) 
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Bopyridae. 
1. Gyge hippolytes (Kroyer). h Bippolytc polaris. (s. 
1. Phryxus abdominalis (Kr.). I n  Ilppolyte turgida ; also 

. in H. Gaimardi. elsewhere. ( S .  and W. Greenland. 

1. Leptophryxus Mysidis, gen. et sp. nov. I n  Mysis oculata. 

and W. Greenland. Spitzbergen. England.) 

Spitzbergen. Finmark. Norway. England.) 

Lysianassidsy Dana. I _  

1. Anonyx lagena, Kr- Corn ng tho I3 Greenland 
coast. Sabine Id., 5-20 faths. Germania., Hasbow, 
3 faths. Jackson Id., 24 faths. (S. and W. Green- 
land. Iceland. Spitzbergen. White Sea. Finmark. 
Norway. Britain.) 

2. A. littoralis, Kr. Cape Wynn, 5 faths. Germania Har- 
bour, 3 faths. (Open sea. S. and W. Greenland. 
Spitzbergen. Finmark.) ‘ 

3. A plautus, Kr. Cape Wynn, 3 ftiths. Germania Hw- 
bour, 3 faths. Sabine Id, 10 fnths. (Open sea. 
S. and W. Greenland. Spitzbergen. Norway. Britain.) 

1. Syrrhoe crenulata, Go& ine Id., 5-10 faths. (Spitz- 
Syrrhoinae, A. Boeck. 

I bergen. Norway.) * .  

scinae, A. Boeck. 
1. Pardalisca cuspidata, orth Shannon, S O  faths. 

(S. and W. Greenland. Spitzbergen. Norway.) 
Leucothoinae, Dana. 

1. Eusirus cuspidatus, Kr. Sabine Id., 20-110 fnths. (Open 
sea. S. and W. Greenland. Open sea? spitzber- 
gen. Finmark. Norway.) 

1, Aqhithonotus aculeatus (Lepechin). North Shannon, 
30 fatbs. Cape Wynn, 8 faths. (s. and W. Green- 
land. Spitzbergen. White Sea. Pinmark. Nor- 

1. Tritopsis fragilis (GO&). Sabin@ I& 10 faths. C a p  
Wynn, 3 faths. (S. and W. Grmdand. Spitzbergen.) 

1. CEdicerus boredis (A. Boeck). One of the most hundant 
species on the coast. Sabine Id., 10 faths. Ger- 
mania Harbour. (Spitzbergen. Finmark.) 

2. (I?,. lynceus, Sars. With the foregoing. Sabine IS~., 
10 faths. Germania IIarbour, 3 faths. (S .  and W. 
Greenland. Iceland. Spitzbergen. Finmnrlr.) 

1. Pleustes panophs (Icr.). Sabine Id., 20-110 hths. (s. 
and W. Greenland. :.Spitzbergen. Fininark. Nol%- 

. way?) 

hicerinae, Lilljeborg. 

Pleustinae. 

way.) 
N N  2 
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1. Parapleustes gracilis, nov. gen. et. sp. Sabine 1 ~ 1 . 9  10 
faths. 

Iphimedinae, A. Boeck. 
1. Vertumnus serratus (Fabr.). North Shannon, 30 faths. 

(S. and W. Greenland. Iceland. Finmark. Nor- 
way.) 

Gammarinae. 
1. Gammarrs locusta (L.). The most general and abundant 

species. Sabine Id, 10-20 faths. Germania Hal.- 
bour, 3 faths. (S. and W. Greenland. Open sea. 
Iceland. Spitzbergen. White Sea. Finmark. Nor- 
way. Britain. Baltic.) 

1. Amathilla ‘Sabini (Leach). Wide-spread. Sabine Id., 
10-110 faths. Germania Harbour. (S. and W. Green- 
land. Spitzbergen. Finmarlr. Norway. Britain. 
Baltic.) 

2. A. pinguis (Kr.). One of the conimon species. Sabino 
Isl., 10 faths. Cape Wynn, 3 faths. North Shannon, 
30 faths. (S. and W. Greenland. Spitzbergen.) 

Iltylinae, Lillj. 
1. Atylus carinatus (Fabr.). High Arctic ; common on N.E. 

Greenland coast. Sabine Isl., 10-110 faths. Ger- 
mania, Harbour, 3 faths. (S. and W. Greenland. 
Spitzbergen.) 

2. A Smittii (Gotis). North Shannon, 30 faths. (Spitz. 
bergen. Finmark.) 

1. Acanthozone hystrix (Omen). North Shannon, 30 fath.  
(S. and W. Greenland. Spitzbergen. Finmark. 
Norway.) 

Very general and common 
Sabine Id., 10-120 fatbs. 

Cape Wyun, 3 faths. Germania EInrbour, 3 faths.; 
and other places. (S. and W. Greenland. Open 

Very common high up on the N.E. 
Greenlaud coast. Sabiiie Id., 4-110 faths. Gcr- , 
mania Harbour. Cape Wynn, 3 fnths. Shanlioii Id. 
(S. and W. Greenland. Open sea. Spitzbergcn. 
Finmark.) 

3. P. megdops, n. sp, Sabine Id., 10 faths. Germanirt 
Harbour. Shannon Is]. 

1. Paramphitho% inermis (Kr.). 
’ on N.E. Greenland coast. 

sca). 
2. P. fulvocincta (Sars). 

Ampeliscinese, Sp. Bate. 
1. Ampeliscus Esclirichtii, ILr. Germania Harbour. Sfhino 

Id., 10 faths. (S. nnd W. Greenlniid. Iceland. 
Spitzbergen. Finmark.) 

Podocerineae, A. Boeck. ’ 1. Podocerus anguipes (Kr.), Common. Sabille Id., 10-110 
faths. Germania Harbour, nud elsewhere. (s. and 
W. Greenland. Spitzbergen. Finmarlr. Norway.) 
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Corophinae, Dana. 
1. Gluuconome leucopis, Kr. North Shannon, 30 faths, 

Germania Harbour. (8. and W. Greenland. Spitz- 
bergen. Finmnrk.) 

Hyperide, Dana. 
1. Themisto libellula (Mnndt). Common everywhere on the 

. surface of the sea in astonishing quantities. (s. and 
W. Greenland. Open sea. Spitzbergen. Finmark. 
Britain.) 

Caprellinae, Leach. 
1. &gina spinifem (Bell). [Loo. 31 (Spitzbergen. Norway.) 

PHYLLOPODA. 
Nebaliadae, Baird. 

1. Nebalia bipes (0. F.). Germania Harbour, 3 faths. 
Sabine Id. Jackson Isl. Shannon 13ank, 150 faths. 
(S. and W. Greenland. SpiBbergcn ? Finmark ? 
Norway ? Britain.) 

COPEPODA. 
Calanidae. 

1. Cetochilus septentrionalis, Goodsir. Widespread and 
enormously abuudant. Open sea. Circumpolar ? 
Large individuals netted at 170 faths. (S. and w. 
Greenland. Spitebergen. Finmark 'z Norway ? 
Britain.) 

Got from the tide-hole, by the 
side of the ship, February 1870. (Norway. Brit,&i. 
13 nltie.) 

1. Dinptomus castor, Jurine. 

Bnltic.) 
1. Tisbe furcnta (Baird). Common. Sabine Id., 10 fit]ls., 

&c. (Finmark. Norway. Britain.) 
1. Cleta minuticornis (Mull,). [Loc. ?] (Britain.) 

1. Zaus spinosua, Claus. Sabine Id., 10 faths., &e. (Nor- 

2. Z. ovnlis (Goodsir). [Loc. ?] (Norway. Brit&.) 

peltidideae, Clans. 

way. Britain.) 

Cyclopidae, Dana. . 
Thorellia brunnca, A. Boeck. Subino Id., 10 faths, 

(Norway.) 
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COPEPODA PARASITA. 
Caligidae, Milne-Edwards. 

1, Lepeophtheirus Hippoglossi, Kr. North Sea, on the @Us 
of Plcuvoncctcs rhombus and of H+poglosSUS* 

Lernaeopodidae. 
1. Brachiella rostrata, Kr. With the foregoing. 

CIRRHIPEDIA. 
1. Balanus porcatus, Da,Costa. [Loc. ?] (S. and W. Green- 

land. Finmark. Norway. Britain. Baltic.) 

APPENDIX. 
PYCNOGONIDA. 

1. Nymphon grossipes, 0. F. North Shannon. (S. and W. 

2. N. mixtum, Kr. [LOC. ?] (S. and W. Greenland. Spits- 

3. N. hirtum, 0. F. North Shannon. (S. and W. Green- 

Greenland. Spitsbergen. Norway.) 

bergen.) 

land. Spitzbergen.) 

XCI1,-The ARACHNIDES of EAST GREENLAND. Extracted 
from the Memoir by Dr. L. KOCH in “Die zweitc 
deuhche Nordpolarfahrt,” vol. ii., part i., 1874, pp. 400- 
403, 1 plate. 

Lycosa quilonaris, n. sp. (FI. 1.). 
Lycosu apuilonaris belongs to C, Koch’s siibgeiius Lcimonin, 

and is very nearly allied to Lyc. septenh’oizalis, Wevtring (“ Aranea 
Suecicx+” p. 469), as yet known only in Norway. I t  is also very 
similar to  L. sociata, 0. Fabricius:(F. GI.., p. 228), mentioned also 
by Thorell in his paper “On some Spiders from Greenland ” 
(ofvers. E. Vet.-Akad. Forh., No. 2, 1874). 

[The Pycnogons are enumerated above.] 

XCII1.-The HYMENOPTERA and DIPTERA of EAST GREEN- 
LAND. Extracted from the Memoir by Dr. A. GER- 
STACKER, with Notes by Dr. A. PANSCH, in <‘Die zweite 
deutsche Nordpolarfahrt,” vol. ii., pp. 404-406. 1874. 

Eymenoptera. 
1. Bombus pratorum, L. Common to tho whole of northern 

and middle Z~urope. Often seen in E. Greenland 
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flying and crawling, but not numerous, nor in the 
swarms spoken of by Scoresby as seen farther s ~ u t h .  

2. Cryptus sponsor, Fab. 
3. Limneria difformis, Gravenhorst. Cape Borgon, Shannon 

Island, on the ground. 

Cape Broer-Buys, on the grass. 

Diptera. 
1. Tipula truncorum, Meig. All along the comt on warm 

days. 
2. Echinomyia mnea, Staeger. 
3. Cynomyia alpina, Zotterstedt. Possibly this species is 

founded on small individuals of C. mortuorum, L. 
Sabine Island. 

4. Calliphora grcenlandica, Zet. North Shannon Island, $0. 
Flies were plentiful in the autumn of 1869, dis- 
appearing with the first frost in September. c. grEnl. 
appeared on 26th May 1870, when the temperature 
first rose above freezing ( m u .  + O S o  ; min. - 4.3’ R. 
Afterwards, a8 the temperature rose to - 4 9 O  R., 
Flies suddenly abounded, both thc great Cal. grmnl. 
and smaller Flies, on shipboard, on the mainland, and 
up on the mountains. First egg found on June Yth, 
and in the middle of the month carrion swarmed with 
maggots. 

[Loc. ?I 

XC1V.- The LEPIDOPTERA of EAST GREENLAND. Ex- 
tracted from the Memoir by Captain ALEX. VON Ho- 
MEYER, with Notea by Dr. HERRICH-SCHBFFER and 
Dr, WOCKE, in “ Die aweite deutsche Nordpolarfallrt,” 
~01. ii., pp. 407-410. 1874. 

1. Argynnis polark, Boisd. 1 8. Labrador. Lapland ? N.E. 
Siberia ? 

2. A, chariclea, Schnd. 1 6 2 9.  W. Greenland. Labydor. 
N. Lapland. 

3. Colias hecla, Lef. 2 $, 1 9. w. Greenland. N. Lapland. 
4. Larentia polata, Hubner (Zutr., f. 805, 806). 5 6. W. 

Greenland. N. Lapland. Labrador. 
5. Geometra, sp. ? A caterpillar crawling under looso roots of 

herbage, %bine bl. 
6. Dnf iira groenlandica, Wocke, n. ap., very neas to .D. Rossii 

of Labra and perhaps only 1~ casual black variety. 



5 68 KIRCILENPAUER~ HY~ROIDA,  ETC. OF E. GREENLAND. 

XCV.-The HYDROIDA and BRYOZOA [POLYZOA] of EAST 
GREENLAND. Extracted from the Memoir by Dr. G. H. 
KIRCHKNPATJER in “Die eweite deiitsche Nordpolar- 
fiihrt,” vol. ii,, part i., pp. 411-428. 1974. 

CLASS CCELENTERATA. SUB-CLASS HYDROZOA. 
Order HYDROIDA. Snborder TBCAPIIORA. 

Yam. Campanularide. 
I .  Lafcen fruticosa (Hinch),  Sars. North Hhannon. D&,: 

Iceland. Tromsoc. North Cape, Bergen. Britai11 ? 
Bass Straits ? 

2. Campanularia, sp. indet. 

3. Sertularella tricuspidatn (Alder), I-Iinclcs. [LOC. ?] 1)istr. 
W. Greenland. Spitzbergen. Vardoc. North Cape. 
Iceland. Straits of Belle Isle. Britain. New Zea- 
land ? Bass Straits ? 

North Shannon. 
Yam. Sertularide. 

4. Sei-tnlaria, sp. (nova 3) North Shanuon. 

CLASS MALACAZOA. SUB-CLASS ACEPIIALA (or CLASS 

Order BRYOZOA [POLYZOA]. Sub-order CHEILOSTOBIATA. 
VERM E 8  S Un-CIASs GEPHYH EA). 

Fam. Cellularidse. 
1. MeQipea ilrctica, Buslc. North Shannon. Distr. W. 

Greenlaiirl, Assistnncc Bay (Sntherland, Busk), and 
clsewhcrc. Arctic Ocenii (200 fuths., Mmitt). 
Belgium ? 

2.  M. Smittii, Norman. North Shannon. Distr. Spite- 
bergen (60 faths. nnd less). 

3. Scrupclocellaria ilicrrnis, Norman. [Loc. ?] Distr. 
Shetland. W. Gseenlancl 9 Sgitzbergen ? 

Fam. Membraniporidae. 
4. Membranipora Flcmingii (Sinit t), Busk. [Loc. ‘23 Distr. 

Arctic, European, and Adriatic seas. 

5. N. minax, Busk. [LOC. T] Distr,. Slietlaad. 
G. M. liiicntn (I,,), Izuslc. Sabinc Isl. Distr. W. Green- 

land (Larnouroux). European sem. 
7. Lepralin liyalina (L.), W. Thomson. Sabine Isl. on FWXN. 

Dish.. W. Greenland. Spitzbergen. GcnndinavitL. 
Heligoland. England. Falldaiid Isles. Culiforala. 
Probably in all seas. 

8. L. Landsborowii (Mmitt), Johnfit. North Sliniinon on 
Hornera and Cellepora Eepralioides. Dist.r*. W. 
Greenland. Spitebergen. Norway. 31nglfir1d. 

Spitzbergeii. 
Austmdin? 
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9. L. Smittii, iiov. North ShFnnon on Alga. Distr. 
Spitzbergen. Noiway; Britain ? iEgean Sea ? 
FnIlrland Isles ? 

10. L. Peachii, Johnst. Snbinc Is. on a stone with .&. 
sinuosa. Dists.. Spitzbergen. Norway. Britain. 
(Decp water.) 

11. L. sinuosn, Buslr. Sabiiic Isl. (0s above), rind clsewhcrc 
on Probosciiza increpata. Distr. Shetln~id 011 Mussel 
shells. (Like L. a~*eoZatn, Busk, froni the Straits of 

New Ledand ? 

Magelhi;.) 
12. L. pertusa (Esper), Buslc ? 
13. Heineschara (7 )  coatorta, 11. si). 

[Loc. ?] Distr. General ? 
North Shannon. 

Fam. Celliporidae. 
14. Celleporella leprnlioides, NOrlU. [ k c .  i11Cl.l 011 H o r f m  C4 

15. Cellepora scabrn (Fabr.). Sabiiic Isl. itud clsewvhcre. 

16. C. incrassata, Lamarck. Common, but loc. ind. Distp. 

17. C. Slreiiei (Ellis), Johnst. [LOC. ?] Distr. Spitz- 

lichenoides. Distr. Shetland. 

Distr. North Sea and Arctic. 

W. Greenland. Spitzbergen. Fiamarlc. 

bergen. Norway. Britain. 

Fam. Escharidae. 
18. Eschara cervicoriiis, Lainarclr. [Loc. ?] Uistr. W. 

Grecnland. Spitzbergen. Finmark. Norway. 
Shctlnnd. Britain. Adriatic. 

Suborder CYCLOSTOD~ATA. 

Fain. Rorneridae. 
10. Ilornera liehenoides (L.), Smitt. [Loc. ?] 1?our 

rieties. Distr. General. 

Pam. Diastoporidz- 
20. I>iastopora hysliua (Flcm.), Smitt. Sabinc Isl. North 

Sl1unnoii Isl. Dish.. Arctic, Atlantic, ModilerriL. 
liean, and Adriatic Seas. 
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Suborder CTENOSTOMATA. 

25. Alcyonidium hirsutum (forma membranacea), 

26. A. gelatinosum, Smitt ? 

Fam. Halcgonelleae. 
Smitt. 

North Shannon, on Homepa. Distr. Arctic Ocean. 
North and European Seas. 

North Shannon on Horneva, 
an indeterminable little specimen. 

XCV1.-The SILICEOUS SPONGES of EAST GREENLAND 
From Dr. OSKAR SCHMIDT'S Memoir in " Die zweite 
" deutscl~e Nordpolarfahrt," vol. ii., part i., pp. 429- 
433, 1 plate. 1874. 

1. Cacospongia, sp. 
rare in the North. 

2. Chalinula, sp. 
3. Reniera, sp. 
4. Isodictya infundibuliformis, Bowerbank. 
5. Thecophora semisuberites, Schmidt. 
6. Desmacidon anceps, n. sp. 

8. E. fabricam, n. ap. 

Interesting, as pure keratose Sponges arc 

7. Esperia intermedia, n. sp. Spicules figured in pl. 1. 

XCVIL-The CALCAREOUS and SOFT SPONGES. Extracted 
from Dr. E. HAECKEL'S Memoir in '( Die zweite deutsche 
'' Nordpolarfahrt:' vol. ii., part ii.: pp. 434-436. 1874. 

1. Ascaltis Lamarckii, Hseckel. North Shannon. North At- 

2. Sycaltis glacialis, H. North Shannon. Spitzbergen. 

Halisarca Dujardinii, Johnst. [Loc. ind.] Norway. 

lantic. Moditemanem. Florida. 

XCVII1.---The MICROSCOPIC ORGANISMS of the NORTH-POLAR 
ZONE, both on LAND and in DEEP SEA ; from the Mate- 
rids brought home by the '' Germania ; " magnified 300 
times. By Dr. Ch. G. EHRENBERG. 1874. '( Die zweite 
'( deutsche Nordpolarfahrt," vol. ii., pp. 437-467 ; four 
plates. 

I. The soundings taken in the First Voyage, 1867, were partly 
off the coast of East Greenland (about 73" to ? 5 O  N. lat. and 1 2 O  to 
17O 40' W. long.), but mainly south and west of Spitzbergen. 
From these Prof. Ehrenherg determined (p. 443) 21 Polygastrica 
[Diutomacese], 16 Polythahmia [Foraminifera], 2 Polycystina, 
26 Zoolitharia, Phytolithasin, and Geolithia [spicules of Sponges, 
&e.], and one soft plant-remain. 

_I_____ 



. of the minute terrestrial organis 
tioned (p. 444) :- 

f Spitzbergen are men. 

(1.) NinePolygastrica [Infusoria and &celIa],revived at  Berlin 
among the Mosses from Xpitzbergen ; also two living 
Nomatoidea (Anguillulu), and one Rotifer ( Callidina 
ulpiuna), and an egg. 

(2.) Dead specimens : Daflugia, Eunotia, Frugila?ia, Pia- 
nularia (2)) Stauronr?is, and an Acarid. 

Synedia ulva and SpongolitAis aciculuris, possibly 
terrestrial forms, got from the sea in 1841, are to 
be added to the above. 

11. For the Second Voyage, 186 15 soundings of ooze 
and mud at sea' off East Greenland 13 to 1,319 fathoms), 
and 2 muds at 3. fathoms, Sabine Island, are worked out (pp. 445, 
&c,>. Also some gatherings from the land-surface, fresh water, 
and glaciers (pp. 450, gtc.), giving chiefly Bacilluria, with some 
Arcellina and Gyptomonadina (especially from the Shannon 
Brook). Some greenish fine mud (possibly bird-droppings) from 
floating ice yielded Coscinodiscus and S'orLgolithis. 

The two muds from Sabine Isl., south of the glacier brook, gave 
many BaciZZaria and some Spongoliths. Altogether (both Expc- 
ditions) Dr. Ehrenberg enumerates (marine) 82 Polygastyica 
[Diatoms, &c.], 6 PolycystCiu, 35 Polytldunbia [Foraminifera], 
and 43 Phytoliths, GeoIiths, and Zoolitlis [Sponge spicules, &c.] ; 
(terrestrial) 68 Polygastrica [Diatonis, Infusoria, &c,], 2 Nema- 
toids, 2 Rotifers, an A 

Several new species ed in the fourplates. Those in 
PI. I., Foraminifera, appear to be according to the nomen- 
clature of Englisli naturalists :- 

Fig. 1. Nonionina; 2. Plunorbuli 3. Planorbuliiia; 4. Dis- 
corbina, D, rosacea j 5. Pulvinulina aziricula , 6. Nonionina ; 
7. Cassidulina ; 8, 9. Pulvinulina, near I?. Karstenz , 10, 11. uis- 
corijina glo6uZaris ; 12. Viryuliiia Scheibersii, var. ; 13, virgu- 

J'chreibersh', var. ; 14. Pu~vinuliiza pUnctuZuta ; 15. planor- 
bulina; 16. Discorbina, with germs ; 17, 18. Planorbulina ; 19, 
Nodosaria. 

These [resemble in their facies the North-Atlantic and Arctic 
Foraminiferal Fauna figured and described in " Phil. Trans.,') vole 
clv., 1865. 

Of the 16 figured species, Dr. Ehrenberg states (p. 464) that 12 
are new and known only in the YObr zone. 

The following were obtained from more than 1,000 feet depth :- 

some Phytoliths. 

(Above, pp. 192, 193.) 

Rotalia Hegemanni - - Planorbulina. - - Planorbulina. 
- ' R. ibex 

E. mierotis , - Pulvulina auricula. 
Nonionina crystallina = Discorbina ? 
Aristerospira discus = Discorbina ICarsteiii, vu)o. 
A. cucullaris = Discorbilia globulnris. 
Strophoconus hyperboreus Virgulina Schreibersii, val,. 
Planulina profunda - Planorbulina. 

Yellowish soft animal substance still filled the shells of Arbto- 
spim borealis (Nonionina), A. covticosa ( Pzllvinulinapulzctulatca), 
;mc1 Noiiionim KokZczoe?Ji ; from 168-510 feet. 

- 
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XCIX.-PLANTS from EAST GREENLAND, collected by CAPT, 
GRAAH, and determined by PROF. H o R N E M ~ N .  1832. 

[Narrative of an Expedition to the East Coast of Grecnlnnd, &c., 
under command of Capt. W. A, Graah, $c., translated from 
the Danish by G. G. Macdougall, kc., 1837, Appendix II., 

I. PLANTS found in QUEEN-MARIA'S VALLEY, N. Lat. 63'38', 
W. Long. 41' 35'. 

IIippurfs vulgaris, Linn., vnr. Rubus saxatilis, L. High up 
tetraphylla. among the cliffs. 

Veronica snxatilis, L. High up Euphrasia officiaalis, L. Eight 
among the cliffs. inches : one to three inches 

E l p u s  arcnarius, L. on the West Coast. 
Alchemilla alpina, L. Bnrtschia alpina, L. High up 
Polygonum vivjparum, L. among the cliffs, 
Epilobium origanifolium, L. Arabis alpine, L. 

High up among the cliffs. Erigeron alpinus, L. ; and var. 
E. latifolium, L. uniflora, Spreng. 
E. angustifolium, L., var. denti- Gnaphalium alpinum, L. High 

culata. Less than on the up among the cliffs. 
West Coast. G. sylvaticum, L., var. furcata, 

Erica cm-ulea, Willdenow. Wahlenb. High up among 
Vaccinium uliginosum, L. The the cliffs. 

leaves lnrgcr than on the Betula nana, L. High up 
West Coast. among the cliEs. 

pp. 177-8.1 

Saxifraga stellaris, L. Carex, SIP. Without flower. 
Ccrastium alpinum, L. Snlix glnuca, L. 
Potentilla nivea, L., var. Per- S. herbacea, L. 

Aspidium fragile, Swarts. 
haps a new spccics; the Equisetum arvcnse, 1,. 
under surface of its leavcs 
not white. Not yet found ou Lycopodium alpinum, L. 
the West Coast. 

among the cliffs. 
P. retuso, Retz. IIigh up 

11. PLAXTS found at  the ISLAND of KKMISAK; N. Lat. 63O 3 y ,  
W. Long. 41° 35'. 

Veronica saxatilis, L. 
Alchemilla alpina, L. 
Caqanu la  rotnndifolia, L., var. 

EpiIobium latifoliuni, L. 
Polygonum viviparum, L. 
Saxif'rnga caspilosa, var. grccn- 

lundica, Retz. 
8. stc11aris, L., var. pygmaca. 

Not yct found on the West 
Coast. The flower and 'fruit 
are, as in many Greenland 
plants, large in proportion to 
the stdk and leaves. 

uniflora. 

Stellaria humifusn, nottbcell. 
Ccrastium nlpinnm, L. 
Lychnis alpinn, r,. 
Rnnunculus hyperboreus, L. 
Lwgcr than on the West Coofit. 

Thymus sa.pyllnm, L., var. 

Bartschia alpina, L. 
Drabu muricclln, Wdlllcnb. 
Lcontodon taraxacum, L., v e ~ .  
Erigeron alpinus, L. ; and VW. 

Hieracium alpinurn, L. 

prostratn. 

unifloru. 
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C.-BOTANY of the EAST COAST of ARCTIC GREENLAND. 
Extracted from (( Die zweite deutsche Nordpolarfahrt,”” 
&e., Vol. ii., Part I., 1874. 

~.-DLANTIE VASCULAXES (pp. 12-61). By DR. f i t .  BucIrENAu 
and DR. W. 0. FOCKE. 

[The names nnd localities only are here extracted, without the remarks 
and descriptions.] 

I. Ranunculacea. 
1. Ranunculus glacialis, L. At  many damp places on the 

islands. 
2. R. auricomus, I,. Slopes of thc I<aiser-Fmnz-Josepli 

Fjord. 
3. R. nivalis, L. Common. Sabine, Clavering, Littlc-Pea- 

duluiii, and Jackson Islands, and Capc Broer-Ruys. 
Collected by Sabine also. 

Litlle-Pendulum and Jackson 
Islands. I n  W. Greenland, 60” 43’-72” 48’, nccoiailing 
to Lange. 

11. Papaveracea. 

Noticed by Scoresby and Sabine. 

4. R. pygiu”ens, Wahlenb. 

5. Papaver uudicaule, L. Common, especially at Snbiue 
Island. 

6. Arabis potrsea, L. Probably from the I<.-li‘l.anz- Joscpll 
Fjord. 

7. Cardamine bellidifolin, L. Sabine and Littlc-l’endnlu1~ 
Islands. W. Greenland, 6O0-72” 48’, according to 
Lhnge. 

8. Vcsicaria arctica, R. Br. Heidelbeerberg on the I<.-pI..- J. 
Fjord, ut 400-800 ft. W. Greenland, 690 40’-70° 411, 

Pendulum, 
C1avering, Jackson, and Sabine Islands ; the K.-Fl-.-,J. 
Fjord. 

and Clarering Islands ; tho Fjord. 

Noticod also by Scoresby nnd Sabine. 

111. Crucifera. 

Arabis alpiiaa was found by Scoresby. 

Lnnge. 
9. ~~~b~ arctics, Vuhl. (Nor. dan. t. 2294). 

IO. 1). Wahlenbergii, €Iartm. (Flor. dan. t. 1420). &bine 

* Botany, &x. of East Greenlnud, pp. 3-137 : 
I’reface by Dr. Fr. I ~ U C ~ C ~ ~ L U ,  pp. 3-4. 
Climate and Plant-life in East Greciilnnd. By Dr. Adolf Pnnsch, 

Vascular Plants. By Dr. I!k Buchcnnu and Dr. W. 0. ~ ‘ O C ~ C C ,  pp. 
12-61. 

MOSSCS. By Dr. Ihrl Rlullor, pp. 62-74. 
Lichens. 
Alga. 
puugi. 
])rift 1V00ds. 

pp. 5-1 1. 

By Dr. G. W. liBrber, pp. 75-82. 
By Uberfinnnxrnth G. Zellcr, pp. 83-85. 
By Dr. 11. 3’. Bonordeii and Ilerr 1,. Pucltel, pp. 88-3& 

By l’rof. nr. Grgor I h u s ,  pp. 37-137, 
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11. D. dpina, L. Sabin@, Clavering, Shaiinon, and Jackson 
Glands ; Cape Broer-guys j the Fjord. 

12. D. mpesfiis, R. Br. (Flora dan. t. 2421). D. IliTla, L., 23. 
alpicola, Wahlenb. Flor, lapp., p. 175. The Fjord; 
Clavering and Jackson IrjlanLnds. 

13. D. muricella, Wahlb. (?zivulis, Liljeb. nee DC,). Sabine 
Island. 

14. Cochlearia fenestrata, R. B. (3). Walrus, Sabine, , and 
LittIc-Pendulum Islands. Hooker (Scoresby ), c. u?z- 
glica et C. ~ p .  3 (Sabine), C. f emstrata? 

IV. Caryophyllea. 
15. Silene acaulis, L. Frequent in thick tufts. Sabine, 

Little-Pendulum, and Jackson Islands ; Capo Broer- 
Buys. Collected a1so by Scoresby and Sabine. 

16. Wahlbergella (Lychnis) apetala (L,), Fries. In  damp 
grass and among wet mosses. Sabine, Clavering, and 
Jackson Islands, Cape Broer-Ruys. Found by Sabinc 
also. 

Sabinc and Clavering Islands ; 
the Fjord. W. Grecnland, G 5 O  38‘-72O 48‘, Lange. 
Probably also under the name Lychis CEioica, par. 
nanu, Hooker, in Sabino’s collection. 

18. M. triflorum, (R. Br.) Vahl. Sabine and Shannon 
Islands. 

19. Arenaria Ciliata, L. On fertile damp earthy bottoms, 
momines, &c. Sabine, Clnvering, and Jaclrson Islands j 
Capo Broer-Ruys ; slopes of the K,-Fr.-J. Fjord. 

The typical form in Sabinc 
Island. var. y Giesechii, Lange innink (Alsinc Giescckii, 
Horiiemann, l?lor:L danica, t. 1518) at many places ; 
Sabine and Jackson Islands ; Cape B.-Ruys; tlic 
Fjord. Found by Sabinc also. 

21. Al. biflora, Wahl. Sabine Isl. W, Greenland, 6Oo-72O 48’, 
up to 2,040 feet above the sea, Langc. 

22. Halianthus peploides,” (L.) Fries. vw. ob2ongifoliq 
J. Lange, MS. In  thick berbagc at  the foot of steep 
cliffs j Clavering Island ; near Cape Borlase-Warren. 
Mentioned by Sabinc. W. Greenland, 60°-690 14’, 
Lange. 

St. Edwardsii, R. Br., st. 
nitidti, HooIrer (Scoresby ). Wide-spread. On dry 
turf :uld among other plants. Sabinc, Shannon, and 
Jackson Islands, Ciipe Broer-Ruys ; the Fjord :it 
about GOO ft. high. Collected by both Scoresby tmd 
Sabinc. 

24. St. humifusa, Rottb. I n  meadows. Sabine Island, 
noticed by Sabinc and Graah. Not rare in W. Green- 
land. 

17. Melandrium affine, Va.1. 

W. Greenland, 600 50’-?Z0 48’, Lmge. 

20. Alsine rubella, Wahlenb. 

23. Stellaria longipes, Goldie. 

St. cmastioides, L., tllso was found by Sabine. 

* This is flbnckeac$a peploides of Dr. Hooker’s list at pnge 227. 
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25. Cerastium alpinurn, L. var. lanata. Very general. 

C. latifoliurn mentioned in Scoresby's list , i s now 
Found also by Scoresby, Sabine, and Graah. 

regarded as quite doubtful. 

V. Rosacea. 
26. Dryas octopetala, L. Very general, and forming *thick 

clumps on the ground, as in the Alps. Var. integri- 
folia, Vahl, occurs in W. Greenland according to 
Lange. 

27. Potentillapulchella, R. Br. (Flor. dan. t. 2234.) Clavering 
Isl. The typical form occurs also in Arctic America 
and in W. Greenland; and a distinct variety in Spitz- 
berg en . 

On sunny slopes; Sabin@ and Jackson 
Islands ; the shore of the Fjord. In Sabine collection, 
var. a and ,f3 (Hooker). W. Greenland, 64O-72' 48', 
Lange. 

The most 
common plant, at most of the places visited. Probably 
the same as this are,-Scoresby's Pot. verna, L. 
(Hooker) ; also Snbine'Ei Pot. iaivea, var. (Hooker) ; 
and Graah's Pot. retusa, Retz (norncmann.) W. 
Greenland, 66' 50'-72O 48', J. Lange. 

28. P. nivea, L. 

29. P. emarginata, Pursh (Flor. dim t. 2291). 

VI. Onagrariacea. 
30. Epilobium latifolium, L. Wide-spread, especially on 

new bottoms, moraines, &c. One of the finest flowers 
of Greenland. Seen o by Scoresby, Sabrinc, and 
Graah. 

vn, Crassulacea. 
31. Sedum Rhodiola, DC. Cape M ~ Y ,  Clavering 181. w. 

Greenland, 60'-67', Lange. 

VIII. Saxifiagacea 
32, Saxifraga oppositifolia, L. A wide-spread Arctia plant, 

met with nearly everywhere, as high up as 77" N. Lat. 
Found by Scoresby and Sabine also. 

33. S. coespitosa, L., var. grosnlandica (Lo). Nearly every- 
where, except at the Fjord. Found  SO by Seoresljy, 
Sabine, and Granh. 

34. S. cernua, L. Nearly evorywherc. Scoresby and 
Sabine also. 

35. S. rivularis, L. Clavering Id. and Cape Broer-Ruys. 
Found by Sabine. 

36. S. nivalis, L. Everywhere, especially in wet muddy 
places. Found by Scoresby and Sabine. 

37. s. hieracifoh, W. K. Cape B.-Ruys : Spitebergen and 
Arctic lands. 

38. S. Hireulus, L., vur. alpha, Englcr. On muddy bottoms 
and in wet mossy clumps. The group of Pelldulum 
Islands, Maekende Bay. Found by Snbine, 
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39. S. flagellnris, Willd. Near glacier-brooI~s, bC. In the 

40. S. aizoides, .L. Moraine-earth m d  gwamps of the Ko-Fr*- 
Pendulum Group, 

J. Fjord, forming thick turf and clumps. 
sax. stellaris, r-. c f o z i o ~ ~ ,  R. ~ r . 1 ,  ALSO was found 

by Sabine. 
IX. Composita. 

Gnaphaliuni alpinuni, I,., found by Scoresby, is wanting in 
this collection. 

41. Arnica alpina, Murr. (A.  nizgustifolia, Vahl, Flor. dan. t* 
1524). On turfy slopes, very general; cornmoll at 
Cleveriiig I., Jackson I., Maclrenzie Bay. Slopes of 
the Fjord. F O U ~  also by Scoresby and Sabine. vr. 
Greenland, Lange. 

42. Erigon eriocepl~lus, J. Vuhl (Flor. dan. t. 2299). Soutll 
coast of Clavering I. Noticed by Scoresby, Sabine, 
and Graah. 

E. compositus, Pur& found by Sabine, was not, 

43. Taraxacum phymalocarpum, J. Vahl (Flor. dan. t. 2298). 
Graah mentions L e o ~  

collected in this Expedition. 

At  nearly every place visited. 
todon taraxacum, var. 

X. Campanulacea. 
44. Campanula uniflora, L. Pendulum Islsnds. Noticed by 

Sjnbine. 
45. C. rotundifoh, L., vnr. arctica, J. Lnngc (Flor. clan. 

t. 2711). On thc slopcs of the Fjord, abiinilnnt at 
600-800 feet, with Pyyola. Grnali met mitli it bclow 
63' N. Lat. In W. Greenland, G80-70°, J. Lunge. 

Wide spread in West Greenland. 

XI. Vacciniacea. 

and at the Fjord. 
Sabine. 

46. Vnccinium uliginosum, L. Wide spread, on the Islands 
Fouiid also by Scoresby nnd 

In W. Greenland, with var. also. 

XII. Ericacea. 
47. Andromeda tetragonn, L. A very wide-spread Arctic 

plant. Clevering I., Shannon I., the Fjord, &c. 
Scoresby and Sabine also. 

48. Arctostaphylos alpinn, Spreng. 011 the alluvium of 
Eloonore Bay;  the K.-Fr.-J. Fjord, &c. Among 
grasses, reeds, mosses, and Vncciniun2. Lange has 
found it 11ca1' Sukkertoppen, W. Greenland. 

49. Rhododendron lapponicum, L. Rare. Coal Island ; the 
IC.-Fr.-J. Fjord. Found by Sabine. More common 
in W. Greenland. 

Peduin palustye wils found by Sabine, but not by 
this Expedition. 

XIII. Pyrolacea. 
50. Pyrola rotundifolia, L., vitr. arenaria, ICoch. Very 

plentiful at GOO-800 feet, on gras~y F;rlopes, at the 



I<.-Fr.-J. Fjord. 
Auct., abounds in W. Greenlaud. 

Another form, P. gl.a7ZdZ~O?*a, &&, 

XIV. Empetracea. 
51. Empetrum nigrum, L. Coal I. ; Mnckenzie Bay. Found 

by Scoresby. W. Greenland, GOO-72’ 48’. 

XV. Polemoniacea. 
52. Polemonium humile, Willd. (P. ucu@oo,.tlm, Willd., 

P. pulchellunt, Bung., 13. capitatunz, Eschsch., P. 
Richardsoni, Hook. et Am., P.pulchorimum, Hooker). 
Very characteristic for East Greenland, where it is 
general; but it is not known in S. or W. Green- 
land. 

Veronica alpina was gathered by Scoresby, but not by 

53. Euphrasia officinalis, L. Rare, a t  one spot under tlie 
Burgermeistor Crags, in Jackson Isl. 

64. Pedicularis hirsutn, L. Common. Found by Sabine. 
Corrlinon also in W. Grernlnnd. 

XVI. Scrophulariacea. 

this Expedition. 

XVII. Plumbaginacea. 
65. Armerin maritinin, Willd. ( A .  ISiibi~ica, Turcz. in DC. 

Prod,, XI., 678 ; Flor. dan. t. 2769). Rare. 
Snbine lslniid ? Found by Sabine also. 

XVIIT. Pslygonacea. 
64. Oxyria digyna (L.), Campd. A vary wide-spread Arctic 

plant mid vcry gregarious ; at nearly dl places visited. 
Also Scoresby and Sabiiie. 

liccnigia Isluidica, L., found by Sabine in E. 
Grecnlnud, and more common in W. Greenland, 
was not collected by this Expedition. 

XIX. Betdacea. 
58. Betula liana, L,, vnr. geniiinn, Rcgel. Forming a thick 

bush 011 the edge of the moraine, 8ob1 ,OOO ft., ou tho 
slope of the I<.-Fr.-J. Fjorcl. 

XIS’. Salicacea. 
59. Salix arctic&, Pallas. A t  all the localities visited. &so 

glauca: et limosa?”)), observed by Scoresby (“ s u l k  
Sabine, and Gruah. 

60. Lueula hyporborca, R. B1*. 
XXI. Juncacea. 

A characteristic Arctic 
plant, found at inost of the localities. Also by Scorcs- 
by (“ Luzula mwcuta, Hooker ”), and Sabine. 

61. JUllcus biglumis, L. Sabine Id. ; Cape Brocr-Ruys ; the 
Qord. 

62. 5. triglumis, L., var. Copelandi, Buchenau. Moraine 
at the K.-Fr.-J. 3;jord. 

63. J, cnstaneus, Sm, IC.-Fr.-J. Fjord. 
86122. 0 0  
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XXII. Cyperacea. 
64. Carex rupestris, AU, Rare. Jackson M-; Cape Ba-Ruys. 

Wide-spread in Greenland. 
65. C. mrdina, Fries. Rare. Clavering and Jackson Islands. 

More common in W. Greenland. 
66. C. fuliginossl, Sternb. et Hoppe. Bottoms with Streams. 

Clavering and &bine Islands ; K.-Fr.-J. Fjord. 
Middle-sized specimens are from widely in the Alps. 

67. c. subspathacea, Wormsk. Ope specimen from the 
Fjord. W, and S. Greenland, 60O-62’ N. Lat., Lange. 

68. C. rigida, Good. One specimen, Cape Broerr-Ruys. 
Widely spread in W. Greenland. 

69. Krobesia caricina, Willd. Moraines at the Fjord. w. 
Greenland, 64O-720 N. Lat. . 

70. Elyne spicata, Schrad. Cape B.-Ruys. I n  W. Green- 
land, wide-spread. 

71. Eriophorum polystachum, L. Sabine Isl. ; Clavering Isl. ; 
Cape B.-Ruys ; the Qord, &c. Collected by Sabine dso. 

72. E. Scheuchzeri, I-Ioppe (capitaturn, Host). Clavering 
Isl. ; Cape B.-Ruys ; the Fjord. Scoresby and Sabine. 

73. Alopecurus alpinus, Sm. Common everywhere, in damp 
low-lands. 

64. Calamagrostis purpurasccns, Br. (Flor. dan. t. 2523). 
With Catabrosa ZatifoZia at the K.-Fr.-J. Fjord. The 
tallest grass plant in East Greenland. Not rare in 
W. Greenland. 

75. Hierocliloa alpinn, It. et S. Shannon, Sabine, and Jaclr- 
8on Islands, &e. 

76. Deschampsia brevifolin, R. Br. Rare. Cape Phillip 
Broke. By Sabine also. Limited to East Greon- 
land. 

77. Trisetum subspicaturn, P. de B. A rather common Arctic 
grass. Jackson Isl. ; Clavering Isl. ; Cape Broer-Rugs. 
Scoresby and Sabine. S.-W. Greenland. 

78. Catabrosa, (Phippsia) dgida, (Sol.) Fries. Sabine nnd 
Shannon IslaRds. 

79. C. (Colpodium) latifolia, (R.Br.) Fries. Cape Broer- 
Ruys ; the qord .  W. Greenland, 7Oo-72O 48). The 
next :tallest grass after Calam. puTpuWscens. 

80. Poa abbreviata, R. Br. Clavering Isl. K.-Fr.-J. Fjord. 
81. P. arctica,’R. Br. (and varieties). General and abundant. 

Probably P. lmu of Scoresby’s and Sabine’s collec- 
tions (Hooker) is a variety. 

Glyceriu (Poa) anyustutu, (R. Br.) Fr. (near to GZ. 
maritima, M. &, K.), in Sabine’s collection, was 
not sent home by this Expedition, 

84. Festuca brevifolin, R. Br. Forming turf: Jackson 1.; 
Clavering I. ; Cape Broer-Ru s (this is 1;estuc 
var,, of Sabine’a coll,, Hoobry. W, Greedan 

XXIII. Graminea. 

Also by Scoresby and Sabine. 

Wide-spread in W. Greenland. 

Spitzbergen. 
82. P. cwia, Sm. 
83. P. annua, L. (?) 

General and dnndnnt. 
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Sabine I, 
Festuca vivipara ; ana Lange F. ovina, 

viparous, forming thick turf. 

var. vivipara in W. Greenland. 

XXIV. Filices. 
86. Woodsia Ilvensis, R. Br. The slopes of K.-FT.LJ. Fjord, 

at 700 feet. Dr, Kuhn :-W. Ilvensis, R, Br., 
emended, var. hyperhorea, I%. Br. ; f o m u  pilosel/a 
(Ruprecht) Milde, Fil. Europ. p .  162 N’oodsia pido- 
sella, Rupr. Beitr. III., p. 54, t: Spec. origin. ! 

son I. ; Clayeing I. ; 87. Cystopteris fragilis, Bernh. 
the Fjord. Noticed . ur, 
Kuhn ;-e. fragilis, * 2, 

forma Zolulato-dentata, Milde, i@. 
E.-Fr.-J. Fjord, 
plains ia Germany. 

88. Equisetum scripoides, Michx. I n  mud and under Vacci- 
niuin uliq., on the east side of Sabine Islnncl mar tho 
shore. At some places in W. Greenland, 

89. Eq. arvense, L., var. boreale (Bongard). In wet places, 
Sabine I., Capc Broer-Ruys, &c. 

Common 9n bath rqoqntaing and 

XXV. Equisetacea. 

2.-List of the PZaats collect 
south Greenland, at tho 
Captain P. F. A. Hcgern 

1. Thalictrum alpinurn, L. 20. 8. nivalis, L. 
2. Ranunculus acer, L. 21. Antennaria dioica, Ggrtn. 
3. Copti8 trifolia, Sdesb. 22. Taraxacum ofiein:1lc, I,., 
4. Cwiiimine pmtensis, L. VU. pdustre (DC.) 
5, Dmba incanay L. 23. Vaccinium uliginosum, J,. , 

6. Cochlearia officinalis, L., 24. Androniedti hypnoidos, I,, 
par. arctica. 25. Azalen procumbens, I,. 

7. Viola Mueldenbergiana, 26. Rhododendron lapponicum, 

(Flor. dan. t. 2710.) 
8. Viscaria alpina, (L.) Fries. 
9. Stellaria cerastioides, L. 

10. Cormtiurn alpinurn, L. 
11. C. triviale, Lk. 
12. Lathyi-us marithus, Fr. 
13. Alchemilla alpina, L. 
14. A. vulgaris, L. 
15. Potentilln tridentntn, P u d ~  
16. Sedum rlmdiola, ]IC. 
17. SaxSfraga aizoon, Jacq. 
18- 8. oppositifolin, L. 
19. 8. cqitosa,  L. 

Ging., p; minor, I ~ O O ~ L  L. 

30. Thymus serpyllum, L., vnr. 
boreale, Lange. 

31. Veronica alpinn, L. 
32. Bartsia alpina, L. 
33. Pinguicula vulgi;t,.k, L. 
34. Armeria maritima, Willd, 
35. l’lantago borealis, Lgc. 
36. Rumcx acelos:~, L. 
37. Po1ygo;ouum vivjparnm, L, 

0 0  2 



38. Einpetrum nigrnm, L. 48. Eriophoru1n capitulum, 

(see Babington, Revis. 49. Phleunl alpin'lm, L. 
Flora Iceland, Jouru. Lin. 50, Poa pratensi% var.arL%ici, 
8oc. 1870, xi. 45; Flor. 
dan. 1. 2852.) 

40. nana, L.9 Y, iutermedia, 52. Aspidium lonchiti?, sw. 
Regel. 53. Yolystichum fjP1nuloS~m, 41. Salix myrsinites, I,. 

42. Streptopus amplexifolius, 
DC. 

43. Platanthem Kanigii, Lindl. 
44. Juncus trifidus, 1,. 
45. Carex rarifolia, Sm. 
46. C. nigritella, Drejer. 

39. Betula intcnnetlin, Thomns frost. 

J. Lange. 
51. P. dpina, L. 

DC. 
54. Lycopodium selago, Le 

2. ~ ~ ~ @ $ ~ m ~ s L '  
57. Equisetum arvcilse, 
58. Amanita (Agaric F I ~ ~ W Y  

47. Sciipus caespitosus, L. p. 90.) 

%-"ENARRS On the FLORA O f  EAST-ARCTIC GREENLAND 
(BUCIIENAU).-P~. 20-21. 

The vegetation of East-Arctic Greeuliind agrees in all important 
points with the well-known flora of West Greculand. On the 
south coast of Enst Greenland, ICemisctli Idnnd, 63' 37' N. Lab., 
examined by Gritah, is the most nortlirrii spot whose vegetation 
is thoroughly known. Between Kemisak and Iiniser-Franz-Joseph1 
Fjord lic nearly nine degrees of unse:~rched territory. Scoreshy 
landed at only one intervening point; but even reckoning tho 
Sound named after him as payt of the known northerly raiige of 
coast, there remains a gap of seven degrees between the extreme 
point8 waiting for exploration. We see, therefore, why the flora 
of the eouthern part, and that of the northern part of Xast Green- 
land differ so greatly. Whether within that great space of the 
nine, or of the seven degrecs, a sudden liniit or a gi-adual transi- 
tion between these two botanical regions is to bo found, is quite 
unknown. As far as wo know, the south part of East Greenland 
has no plant but what the west couat ppssesses. The northern 
flora of the east coast, on the contrary, 1s chamcterised by some 
peculiarities. The following plants hnvc been found on the 
northern, but neither on the southern const of East Greenland nor 
in West Greenland :- 

1. Ranunculus glacialis, L. 6. Pyrola rotundifolia, L., var. 
(very doubtful for West 
Greenland.) 7 .  Polemopium hurnile, Willd. 

2. R. auricomus, L. 8. Juncus triglumis, L., var. 
3. Dryas octopetala, L. (forma Copelandi, Buchonau. 

typica !) 9. Doschampsin brevifolia, 
4. Saxifraga hieracifolin, W.K. 1%. Br. 
5. S. Hirculus, L. 

arenaria, Koch. 
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Of these plants some are iwpresented i d w e s t  Greenland by 
similar species or varieties :- 

1, xZ.anuiiculus glacialis, L., by R, alpinus, L, 
2. Dryas octopeble, L., by Dr. intcg~ifolia, J.Vah1. 
3. l’yrola rotundifolia, L., var, arcnula, Koch., by R. rotundifolia, 

4. Juncus triglumis, L. var. Copelandi, Buchennu, by J. trighimis, 
, L. (typicus.) 

Of the characteristically North-eastern Greenland plants, the 

L. oar. grandiflora, Itadde. 

following live in Spitzbergen and its islands :- 
1. Ranunculus glacialis, L. 
2. Dryas octopetala, L. 
3. Saxifragahieracifolia, W.K. 

4. Saxifraga Hirculus, L. 
5. Polemonium humile, Willd. 

To the west of Greenland, on Melville Island, in the Arctic- 
American nrcbipelago are :- 

1. finunculus auricomus, L. 
2. Saxifiegn hieracifolia, W. 4. Deschampsia brevifolia, 

3. Saxifraga liirculue, L. 

& I<, R.  Br. 
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GI.--The MOSSES of EAST-ARCTIC GREENLAND. 5 y  'DR. 
Die zweite deu tsche NOrdPolarfahrt, EARL MULLER. 

vol. ii., pp. 62-74. 1874. 

I-Iypnum sarmentosum, Wahl, 
H. Schreberi," Willd. 
€1. nitens, Schreb. 
13. etrarnincum, Dicks., var. laxi- 

13. stramineum, Dicks., var, h i -  

€I. julaceum, Vill. 
H. apiculatum, Thed. 
H. cirrhosum, Schw. 
H. plumosum, Sw. 
H. salebrosum, Hoffm. ? 
H. Mildeanum, Schpr. 
€1. polyganium, Schpr. 
€1. uncinatum,* Sw. 
H. fluitans, var. pseudostra- 

mima, C. Mull. 
IC. Wilsoni, Schpr. 
H. revolvens, Sw. 
H. pratense, K. 
H. Lamulosum, var. julacea. 
€1. revolutum, Lindb. (€1. Heu- 

H. molle, Dicks., var. 
N. chryseum, Hsch. 
Mnium nfEne, Bland. Dim- 

cious. 
M. subglobosum, Br. Eur., var. 

pusilla. Hermaphrodite. 
M. (aulacomnion) turgidum, 

Wahl. 
M. (aulacomnion) palustre, 

€Idw., and var compacta. 
Timmia Austriaea, Hdw. ~ 

T. Megapolitana, Ildw., and 
var. 

Brynm pseudotriquetrum, 
Schw., var. 

13. celophyllum, R. Br., and var. 
compacta. 

B. teres, Lindb. 
B. rutilans, Brid. 
B. nitidulum, Lindb. 

folium. ' 

tans. 

fleri, jur.). 

[The names only of genera and species are here enumerated.] 
B. cernuum, Br. 8t SCh. 
B. Archangelicurn, SchPr. 
B. Algovicum, Sendtn. 
B. arcticum, Br. & Scl1. 
B. Browmi, Schpr. 
B. bimum, Schreb. 
B. cirrhatum, H. & H. 
B. demissum, Hook. 
B. Ludwigii, Spr., var. graciliti. 
B. nutans, Schreb. 
B. annotinum, Hdw. 
B. crudum, Schreb. 
Meesea tristicha, Br. & Sch. 
M. longiseta, Hdw., var. luxu- 

Bartrnmia ithyphylla, Brid. 
B. fontana. Sw. 

rians. 

B. oeespitdsa, wils,, var. com- 

Conostomum boreale. Sw. 
PilCh. 

, -  
Spachnum mnioides, L., var. 

S.  Wormskioldii, Sw' 
Polytrichum commune, L. 
P. polare, C .  Miill. 
Encalypta procera, Br. Eur. 
E. rhabdocarpa, Schw. 
Grimniia apomiya, I-Iedw. 
G. unicolor, Grev. 
G.. (Dryptodon) Panschii, C. 

Mull., n. sp. 
G. (Rhacomitrium) canescens, 

C. M. 
G. lanuginosa, C. M., and var. 

arctica. 
Gnembelia arctica, C. Ma, 

compacta. 

n. sp. 
Barbula ruralis, Hdw. 
B. leucostoma, R. Br. ? 
Tricliostomum rubellum, RR- 

benh., var. dentab. 
T. (Desmatodon) hurer i ,  

Schultz. 

* Brought also from S.W. Greenland (Julinnshaab) by the crew of the 
'' Hans%" 
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r. Dicranum strictum, Schl., var. 

. Weisia curvirostris, Syn. MUSC. 
Mull. 
Clavering, Shonnon, Walrus, Sabine, and thc Pendulum Islands, 

Cape Borlase-Warren, Mackenzie Bay, and the shores of the great 
ICaiser-Franz-Joseph Fjord are the chief localities. 

compacta. 
D. ircticum, Schpr. 

CI1.--The LICHENS of EAST-ARCTIC GREENLAND. By. 
Die zweite deutschc Norclpolar- DR. G. W, EORBER. 

fahrt, pol. ii. pp. 76-82. 1874. 

[Only the names of genera and species are here enurnei.ated.J 

Usnea melaxantha, Ach. 
Stereocaulon paschale, var. gra- 

cilenta, Th. E'r. 
S. alpinum, Laur. 
Cladonia rangiferina, L., et sil- 

vaticrt, Hoffm. From Julianlls- 
haab, S.-W. Greenland ; 
brought by the crew of the 
(( Hansa." 

Cetraria nivalis, L. 
Peltigera rufescens, Fr. 
Imbriyria stygia, "@, et lanata, 

I. alpicola, Th. Fr. 
r. olivacea, L. 
Parmelia muscigena, A&. 
Physcia parietina y, ectanea, 

Ach. (PA. faElax, Hepp.1 
G ro hora anthracina, wdf. koLa kwelata, Ach.) 
G. cylindrica, L. 
G. arctica, Ach. ( G .  proboscides 

p, arctica, Kbr.). 
G. 'Jhamitziana, Kbr., n. sp. a. Koldeweyi, Kbr,, n. sp. 
&nphiloma elegane, Lk. Very 

A. murorunl P, miniatum, 

Ach. 

abundant. 

Hoffm. 

(rugulosa, Kbr.). 

(Vahl.), Th. Fr. 

Acarosporrt peliscypha, wdd- 

Candelaria vitellina, Ehrh. 
Calopisma hngarmannia? 

C.  aurantiacum <, holocarpum, 
Ehrh. 

C. mydaleurn, Iflor., n. sp. 
Rhinodina turfacea, Wahl., et 

p, microcarpa, Hepp. 
R. mniarm, Ach. 
R. Panschima, Kbr., n. sp. 
Lecanora Hageni, Ach. 
L. subfuscta a, 5 bryontha 

L. subfusm, va1p. allophana. 
Atrosulphnrea, Wahl. 
Aspicilia calcarea a*, ocbracea, 

A. rosulata, Kbr,, n. sp. 
Psora rubiformis (Wahl.). 
Blastenia fuscolutea, Dclrs. 
Biatora polytropa, Ehrh. PIen- 

(Ach.), Kbd 

Kbr. 

tiful. 
Bilimbia Regeliane (E-Iepp,), 

Kbr. 
Buellia stigmatea, A&. 
B. Copelandi, Ebr., u. sp 
B. Payeri, n r . ,  n. sp. 
Lecidella sabuletorurn, Schr., ct 

forma depauperata. 
L. subuletorum, var. aequata, 

Flk. 
L. goniophila, Flk. 
L. Hansotica, Kbr., 11. sp. 
Rhiaocarpon geographicum, var. 

alpicola, Wahl. 
R. inops, Kbr., n. ~ p .  
Sporastatia Morio, Ram, 
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Orphniospora Grccnlandica, Eudopyrenium PufeBcens, A&. 
Kbr., n. gcn. et sp. 

Raphiospora flnvovirescens, Yes tusarin glomerat'd, Schl- 
Dcks. Tichothecium pypZUmi Kbr. 

Localities as with the Mosses, d o v e ,  p. 583. 

E. dadaleum, 1Cmp1J. 

CXI1,-The. ALGIE of EAST-ARCTIC GREENLAND. By 
Oberfinsnzratli 0. ZELLEB. (Dio zweite deutsclie 
Nordpolarfahrt, ii. pp. 83 -87. 7 874.) 

[Only tho names of families, gcnera, and species, are herc 
extracted.] 

L. digittata, Lx. (Hufggygia dig., 

FUCEB. 

Fucus vesiculosus, L., YW. em- 

LPNGBYEIE. 
Lyngbyn glutinosa (?), Ag. Kg* 

CONJ?ERVACEAC:. 
Chmtomorpho melagonium, nescens ? 

Kiitzing. (Conferva melag., CALLITHAMNIE~E. w. pc 35.) 

(Zygnerna lit., Zyngb.). 
Ptilota. sermta, Kg. (Pt. plu- 

RlJizoclonium litor@um, %* l?Losa 8, serru~a.)  ~l~~ fi.om 
Julianshanb W.-W. Greenland. 

ECTOCAEPELE. C~WOCLONIEA:. 
Eelocarpus oehraccns, Kg. 
Stypocaulon txopmiurn, Kg. Cystaclonium pu~pumsccn~, Kg. 

0 nly from Julianahanb. 
ENTEROMORPIIEB. TYLOCAIWIMC. 

Enterornorpha raiiulosn, Hook. 

MESOGLAWXAC. 

c'occotylus 73roditei, Kg. (PliyZ- 
lophora B7.0d.9 Irarv.) 

Polpsiphonia stricta, Grev, 
I'OLY$IPr€ONIBB. 

Chordaria flagelliformis, Ag. 

SPQROWNEAC:. DELESSERIEAC. 
~byeodrys yiuuosa, leg, ( ~ ~ l ~ ~ -  

LAMINARIEB. sepia, Ls.), ~ l d  yar. lingu- 
Desmarestia aculeata, L8mx.a 

lata, Ag. 
Laminaria pliylliiis, Lx. (Ac- 

cordiiig to Agardh, possibly DICTYOSIPIIONEZ. 
only a young form of sac- Dietyosiplion fccniculaceus, 
charina.) Grev. 
ICiitzing's system is followed by the author. 
The localities are Walrus Island, Cape WyRll, and Sabino 

Island. 
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CIV.--FUNGI, froin EAST-ARCTIC GREENLAND. By DR. 
H. F. BONORDEN. From “ D i e  zweitc deutsche Nor 
polarfahrt, ”vol. iii., pp. 88-90, 1874. 

[Names only extractcd.] 
Lycoperdon fuscum, Bon. 
Lycoperdon bovista, Fr. 
Paxillus griseo-tomentosus, Fr. 
Agaricus siniiatus, Fr. ? 

Agaricus, sp. ? 
Ileptonin, 91’. I 
Lactarius, sp. ? 
LeucosporuH, si). ? 

Bont  South Greenland. 
Amauita (Agaricus vaginatus, Ag.). 

CV.--PARASITIC FUNGI from EAST-ARCTIC GREENLAND. 
By L. FWCICEL. From “Die zweite deutsche Nord- 
polarfahrt,” vol. ii., pp. 90-96 ; with a Plate. lS74. 

[I-Icrr Buclccl’s descriptions of these Eiidopliytic Fungi arc not extracted.] 
1. Uredinei. 

1. Melampsorn sdicinn, ‘i’uI. 
and elsowliere. 

On ,YaZix avctica, Snbine lsl. 

11. Pyrenomycetes. 
2. 1’leospru hyperboren, si>. 11. (13. I. f. 1). On dry loaves of 

Aizdroineda tctmgoitu, Slinniioii I. 
3. 1.1. arctica,.sp.n. (PI. I., f. 2). On dry stcms of Epilobiunr 

Zatifolzum, ~ n i s o r - ~ ~ i i z - J o s e p l i ’ s  Fjord. 
4. P1. paucitricha, sp. 11. (Pl. I., f. 3). On dead lcmcs of‘ 

Salix arctica, IC.-Fr.-J. Fjord, 
5. P1. dryadis, fip 11. (1’1. I., f. 4). On dry lenvcs of Drgas 

octopctala, Cluvering and Snbino Island. 
6. 1’1. herbwum, Tal. On dry leaves and stems of‘ Pob- 

inoiaiuna hC6nailc, &,bine I. 
7. sp~ i s r i r~  nisalis, s p  n. ( P I .  l., f. 6). On clry leaves and 

stems of $.‘id. datijbliuni. I<.-I+.-J. Fjord. 
8. Sph. nrcticn, sp. 11. ( P I .  I., f. 6). Wide sprcacl in the 

Arctic regions ; nbundniit on I’oa c @ s k  ~ind other 
gmsses, Sabiae I. and IL-Fr.-J. Fjord. 

9. Ceratostoma foliicoluni, sp. 11. (PI. I., f. 7.) On dry lcnvcs 
of SuZix arctica, Snbino I. mid elsewhere. 

IO. Cystipora capitata, si). n. (PI. I., f. 8.) On dry branclies 
of 8aZix arctica. 

11. Phoma drabac, sp. 11. (Pl. I., f. 9.) On dry stems of Drabn, 
CInvering I. 

12. Rhizomorphn arctica, 611. n. (PI. I., f. 10.) On rotten 
roots of Salix arctica. I<.-Fr..-J. Fjord. 

13. Xylographa arctica, sp. n. on hard 
barkless wood of Xulix arctic@. 

(1.1. I., f. 11.) 
I<.-Fr.-J. Ejord. 
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CVI.-DRIFT-WOOD of EAST-ARWIC! GREENLAND. From 
the Memoir by DR. GREGIOR KRAITS, in “Die zweite 
deutsche Nordpolarfahrt,” vol. ii., pp. 9’7-1 32. 1874. 

Of the 25 pieces of Drift-wood and two small pieces of Bark, 
submitted to the Author, one specimen was found in the K.-Franz- 
Joseph Fjord, and the others near the Pendulum Islands. He 
submitted them to an exhaustive botanical examination. 

Tmenty-two of the 25 Woods meye Coniferous four certainly 
belonging to Larch (Larix sibivica, Lederb. ?), and probably 
13 others; and 5 to Lurix Sihiricu, Led., or Picea obovata, Led., 
probably the latter. Of the two bits of Bark onc belongs to Larch, 
and the other possibly to Picca cxcelsa. Of three remaining 
specimens, two are Alder, possibly A l m s  incuiaa, L. ; and one 
probably Populus tremula, L. 

That Siberia is the source of the E.-Greenland Drift-wood, as 
i t  is (according to Agardh) of that of Spitzbergen, Dr. Kraus 
regards as very probable. He adds his opinion, moreover, that 
these is strong support for Grisebach’s hypothesis, that the Flora 
migrated from Siberia, by Novaya Zemlya and Spitzbergen, to 
Greenland and Iceland, in succession. 

CVII.-GEOLOGY of EAST-ARCTIC GREENLAND. 

 GENERAL ACCOUNT of the GEOLOGY, by FR. TOULA. From 
the Proceedings of the Imperial Geological Institute, Febru- 
ary 20, 1872. 

See also 
“Die zwcite deutscho Nordpolarfahrt.”* J 

DR. TOULA reported that the geological and palzontological 
specimens collected in East Greenland, between 73” and 76ON. hi., 
by Lieut. Julius Payer and Dr. Copeland, had been examined 
by Dr. I?. Lone and Dr. Fr. Toula, under the supcrintcnd- 
ence of Prof. F. von Hochstetter. Sabine, Pendulum, and Kuhn 
Islands were best represented in this collection. The whole 
continent of Greenland, between 73’ and 76’ N. lat., constitutes 

[Communicated by Count A. G. VON M A ~ ~ ~ I I A L L ,  C.M.G.S., &e. 

* Ztveitcr Band. Wissenschaftliche Ergebnisse. Zwcite Abtheilung. 

1. Preface, by Ferd. von Hochstetter. I?. 471. 
2. Geology of East Greenland between 78’ mil 7 6 O  N. lat., with a geo- 

logical Sketch-map. P. 475. 
(1.) General skctch of the geological constitution of E, Grcnnland. 

By Dr. Franz Toula. P. 475. 
(2.) Description of the local Geology in E. Greenland. By Dr. 

0. Lcnz. P. 481. 
3. Dcscription of Mesozoic Fossils from Ihhn  Islnnd. By Dr. Fr. 

Toula. (With two plates.) P. 497. 
4. Annlysis of Rocks from E. Greenland, by IIorr John Stingl, in Prof. 

Bauer’s Ltiboratory. P. 508. 
5. Fossil Plants from E. Grecnland. By Prof. 0. IIeer. (With - 

plute.) l’, 512. 

Leipzig, 1874. 
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talline '' massif," cut into by fjords extending far inward. 
above~nasned islands these crystalline rocks are associated 

with Mesozoic and Cainozoic deposih. Some of these islands are of 
volcanic nature, such as Shannon, where crystalline rocks exist only 
on the N.E. extremity, and Sabineand Pendulum, both entirely com- 
posed of Basalts (Dolerites and Anamesites) and of B a d t i c  Tufa. 
The Basalt$ extend along a line striking N.E to S.W. They 
begin on Shannon and continue through Sabine, the protruding 
peninshla between False Bay and the Tirol Fjord, the east portion 
of Clavering Island and Jackson Island, as far as the coast between 
this last-named island, Cape Brow Ruys, and Cape Franklin. 
According to Lieut. Payer's statements, the Basalts constitute 
immense tappings, spreading in form of plateaux, seldom bearing 
volcanic cones of any height. They occur under the- form of 
Dolerites (crystalline n.pnular aggregations of Lahradoric felspar, 
pyroxene, and mng--,c oxydule of iron), or of fine-grained 
Anamesitqs (genuine peridotic BasaltsX.occasiPnally of amygdaloid 
tuff-like or scoriaceous h a l t s .  The Amygdaloids generally include 
Zeolites (Chabasite very frequently), and double-refractive Calcite. 
Along the coast of Flat Bay the Anamesite takes the €orm of 
walls, 8 feet high, and is columnar in structure, the columns 
measuring 5 to 7 feet in length and 1Q to 2 feet in breadth. 

Miocene beds exist from the S. end of Hochstetter's Foreland to 
S, from C a p  Seebach, in & height between 300 and 500 feet, 
along the foot of a crystalline ridge. They become narrower as 
thay advance northward, where they take the form of yellowish, 
fine-grdned Sandstones with moulds and casts of a Cytherea-like 
Bivalve.- A quartzose Sandstone with calcareous cement exists 
on Sabiue Island. The Sandstones of the S .  side of Mount Germania 
include sbaly beds with Taxodium distichurn n&iocrenicum, which 
occurs also in a blackish-brown Shale, and in the grey s h a l ~  
Sandstones W. of Mount Germania. In these beds liavo been 
fiulld leaves of P o p ~ l z ~ ~  nrcticn a:d Diospyros byachpscpala, 
illdicating these beds to bc coe~lrl with the Miocenea of. Atauo- 
kerdulc (W. Greenland, 7" N. lat.), I c e l a 4  and Spitzbergen." 

Mesozoic deposits.Aurassic Mark and Sandstones were met with 
on &he E. and S. side of Kuhn Island. CdcareOUS Sandstones with 
orgauic remains arc found OII the S. coast of False Bay. Tho 
Jurassics on the E. const of I h h n  Island are Mads and fine- 
grained Sandstones, with a Fauna very nearly allied to tliat of the 
Russian Jurassics. O n  -the S. side they are coarse-grained Sand- 
stoaes and shell-breccias, with Coal-seams. They rest on crystal- 
lint: rocks, forming a high central ridge with glacicrs. Aucclla 
concentrica in five varieties, connected by intermediate forms, is fro- 
queiit on the E. coast of Kuhn Island. The genus Aucella is 
frequent in all the Russian Jur  , extending from the Lowor 
volgu northTvard to the mouth Petschora, and is known to 
Occur in Spitzborgen (AuceE spuensis). Its  westernmost 
limit is tho s, coast of Kuhn Island.' 'The other organic remains 

* See above, pp, 376, 432, &c. 
c 
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from this locality are : Cyprina, sp. (C'pr. Syssola, Keys.) ; 
several Belemnites, among them well-preseryecl specimens of Bel. 
Yanderianus, d'Orb. ; Bel. absolutzcs, Fisch. ; and indeterminable 
fragments of a hhird species. The Ammonites are represented only 
by two specimens ; one indeterminable, highly involutc, with a 
nearly circular transversal section ; the other a new species, 
Perispliinctes Payeri, somewhat similar to, but evidently differellt 
from, Amnion. involutus, Quenst., and Animon. sttiolaris, Rein. 

The Jurassics (Middle Dogger?) of the S. coast are brown- 
ish micaceous Sandstones, and a seam of bituminous fissile 
Coal, associated with indistinct and indeterrninablc fragments of 
plants. Possibly these beds may prove equivalent to the Car- 
bonaceous Jurassics of Brora, Mull, and Sky (Scotland). These 
fine-grained Sandstones include an abundance of a middle-sized' 
Oslrea, an incomplete cast of Goniomya v-scripta (Sow.), moulds 
and casts of Myacites, sp. indet. ; Modiola, sp., reminding us of 
Mod. Strajeskiana (#Orb.) ; Avicula, sp., possibly Avic. Muensteri 
(Goldf.), and an undctermined Belemnite. A coarse-grained 
variety of these Sandstones, abundant in shells, includes an Ostrea- 
like Bivalve with fibrous shell (Trichites, Lycett ?), two species 
of Patella, a Nerita (Ner.  Jientisphmrica, Roem. ?), moulds and 
casts of Trochus, and spines of EcJiinida. 

The  Sandstone on the southerii coast of False Bay is vei'y cd- 
careous and light-coloured, with cavities including crystals of cal- 
careous spr .  The only +hand-spccimen collected includes a RJyn- 
c7iosielln per€ectly agreeing with Rh. /7'ssicostatnt Suess, a cha- 
racteristic Rlwtinn form,-a young individual of n ~:m00t11 nnd 
cquivalve Terebratulu,--a small, ncarly circular, smootli Peeten,- 
some indistinct casts of Bivalves,-and abundant sections of Cids- 
rite spines. 

l'nlmozoic strata sccm to be widely extcnded on thc N. coast of 
Frmcis-Joseph Fjord, in the form of red, brown, blueish, and 
grecnish, somewhat culcnreons clay-slates, without any trace of 
organic reinains, and of grey or blaclr, wliite-veined compact 
Limcstoncs. Possibly these may be analogous to tho Cnrboni- 
ferous Limestones. 

Fiue-grained Gneisses, frequently separable into laminm, prevail 
among the crystalline rock:s. Those from the Pr:~ncis-Josepli 
Fjord contain Garnet (Almandine) in distinct rlioinbic d o ~ c -  
cahcdra up to the size of' the fist. OIigroclase-gneisscs occ11r at 
Paycr's Peak (7,000 f e d  nltituclc), in the westcrnmost part of the 
sniiie fjord, togcther with Gncissoid Micnschists. A fine Am- 
phibolic Gneiss, with Amphibole crystals, two inclics in length, 
appears on the north point of Shannon Island, Lrthcr northward 
at  IIaystack, and at  Cape Schuhmacher, S.E. point of Kuhn 
Island. Granitic rocks are rather subordinate, $18 gneissic Granite 
new Capo Koner, and the large-grained Granitite between 13esscls 
Bay and Cape Secbach (N. of Hochstetter Foreland , u compound 

lamella Crystalline Dolomite is imbedded in tho Gneiss of False 
of white and reddish Felspar, Quartz, and black L ica in large 
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Bay. I t  offers two varieties : the ono nearly coinpact niid yellow- 
ish-white, the other coarsely crystalline and blueish-whito, with 
abundant interspersed lamellar Graphite. 

2 . L I S T  Of MESOZOIC FOSSILS from E A S T  GRIENLBND. EX- 
trncted from Dr. FRANZ TourA’s Memoir in “ Die zwcitu 
deutsche Nordpolarfahrt,” vol. ii., 1874. 

Perisphinctes Payeri, n. sp. 
Ammonites, sp. ind. 
Belemnites Panderimius, d’Orb. 
B. absolutus, Fisch. 
B. Volgensis, d’Orb. ? 
B., sp. ind. 
Aucolla concentrica, Keys. (non Bisch.). 

7 9  ,, var. rugosa, I<. 
9 ,  ,, vat-. crassicollis, IC. 
7, ,, vat’. sublavis, IC. 
,9 ,, var. rugossiina, iiov. 

P. 498. Jurassic .Fossilsfiono the East Coast of &h I s h d  

Cyprina, sp. - 
Pp. 505-6. Jzwassic Fossils.fioni the Doggcr qj‘ Ic‘tilLji Ivslc~,,d. 

Ostrea. 
Goiiiomyn v-scripta (Sow.). 
Myacites, fip. ind. 
Modioln Strajeslcima (d’Orb.) ? 
Avicula Muensteri (Goldf.) ? 
Belemnites fusiformis (Quenst.) ? 
Trichites, sp. 
Patella Aubentonensis, d’Arch. ? 
Patella, sp. 

liemisphsrica, Rom. ? 
Trochus, sy. 
Echinite spines. 

3.-ANAI,YSES of ROOICS, by I’IEnR J. STINGL ; pp. 608-510. 
Dolomite froin False Bay. 
Crystalline Limestone from Fdse Bay. 
Labradorite from Dolerite io Sabine Island. 
Coal from the South const of Kuhn Island. 

4.-On the FOSSIL PLANTS from EAST GREENLAND. By prof. 
“ Die zmeite deutsche Nordpolnrf~~1~rt7~, 

tilree 

13rown-coal, wit11 obscuro 
plant-remains, associatcd with rocks coiitnining ~ 3 ~ 1 ~ ~ ~ -  
qzitcs, Ostraa, and I Z ~ ~ a c l r o i ~ e l l a ~ s s ~ ~ o s t ~ t ~ ~ .  

nr. 0. HEER. 
~01. ii., pp. 512, &c. 1874. [Extracts.] 

Herr Payer and Dr. Copeland collected Fossii Pltints 
different places :- 

1. Enst side of IZuhn Island. 
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2. Hochstetter's Promontory. Coal and sandstone without 
plantremains. 

3. Sabine Island. In shales and sandstones on the east 
slopes of Hasenberg and Germaniaberg, both about 
7%" N. lat. 

Taxodium distichum miocaenum, Hr., the most abun- 

Populus arctica, Hr. 
Diospyros brachysepala, A.I. Br. 
Celastrus, sp. 

dant fossil plant in Sabine Island, 

These are of Miocene age, and belong to a plant-bearing forma- 
tion like that in W. Greenland and Spitzbergen. Of the four 
species above mentioned, three are founa also in W. Greenland. 
Prof. HEER remarks (p. 515), " I have stated in my Miocene Flora 
' 6  of Spitzbergen ' that Spitzbergen has 25 species of Miocene 
." plants in common with W. Greenland j and I have mentioned 
6' these species in particulkr, Taxodium 'distichurn, Sequoiu 
66  hevifolia, Populus arctica, P. RicAurdsoni, P. Zciddaclii, 
'6 Cwylus Mcquarrii, Qucrcus plutania, Q. Ganlaiidaca, Pla- 
t' tunus uceroides, Andromeda protogeu, Viburnum fihympcri, 
6' Cornus Ihypcrboren, Hcdera Mucclurii, Rhamnus Eridani, 
(6 Paliurus Colonabi, and Nordenshicddia borealis. As these 
6 s  species had been found in W. Greenland at 70" N. lat., and 
6 6  in Spitzbergen at 7 8 O ,  I remarked that very probably they once 
6' spread over a great intermediate land and the whole of North 
(6 Greenland, and that they would be found in the Tertiary beds 
'( of East Greenland (Heer's ' Flora Spitsberg.,' p. 12). This anti- 
' 6  cipation has Been fulfilled by the finding of Populus arcticu and 
6' Tuxodiunh disticliuin on Sabine Island, where probably further 
66 search would discover the other above-mentioned species. The 
6' Tux. distichurn is of the greatest interest, as i t  was certainly 
' 6  the most abundant tree in Miocene Spitzbepgcn and West 
6 6  Greenland, and exists still as far as the Southern States o f  
6c North America." See above, Prof. Heer's later reaenrclies, 
pp. 378, et sep. 

CVIII.-on ROCK-SPECIMENS from SOUTH GREENLAND, 
collected by PROF. G). C. LAUBE. By DR. KARL VRBA. 

[Sitzungsberichte d. k. Akad. Wissenschaften, Wien, Math.-Nnt. 
Cl., vol. 69, pp. 91-123. 18'74. With three p1ates.J 

DR. IC. VRBA describes the following, both as to constitution 

1. Gneiss from Illuidlek Island (Lat. 61" N., Long. 424" W.), 
associated with a coarse-grained hornblendic gneissose 
granite. It is fine and sometimes loosely grained mix- 
turc of blaclr- brown mica, ycllowish-grey felspar, greyish 
quartz, and some garnet. 

and structure :- 
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2. The Granile of the south end of Greenland, from along 
the east mast, on King-Christian-IV. Land, Sedlevik 
Island, the district of Friedrichsthal and Lichtenau, and 
elsewhere. It is hornblendic at Munassoit. It contains 
apatite at the South Cape of Christian’s Island. 

3. Eudialyte-syenite of the Kittisut Islands, W. of Fried- 
richsthal. 

4. Orthoclase-porphyry, piercing the hornblendic granite 
and over-lying red sandstone of Igalliko Fjord. 

5. The Diorite of the many greenstone-dykes in the granite 
of both East and West Greenland i s  mostly a coarse- 
grained mixture of hornblende and plagioclase. 

6. Diabase, of plagioclase and augite, occurs on King-Chris- 
tian-IV. Land, aud is not common. 

7. The Gabbro of the Lichtenau Fjord consists of plagioclase, 
diallage, and pinchbeck-brown mica. 

8. (6 Weicl~steb ” ((‘ soft stone ”) of the Greenlanders :- 
I .  Serpentine, at Unortok Fjord, bordering a dyke of 
dioritic posphyry. 

For some of these localities, compare GIESECK$S List, ahovc, 

Elqolite in the Island of Kikkertarsursoak. 

2. Clinochlore, (Eoc. incog.). 

p. 349.-EDITOR. 

CIX.-SPITZBERQEN, 

Besides the references to the Natural History and Geology of 
Spitzbergen in this “Manual” (see Index, kc.), nothing can be given 
here except references to, and brief notes from, some of the mose 
important memoirs and books concerning the country, such as :- 
I. (1.) PAUL GAINARD. Voyage en Islande ct au Groenlaiid, 

BUY ,la Corvette “ L a  Rechcrche,” en 1835-36, &c. In parts, 
8vo. Paris, 1838-40 (?) ; and Atlas, fol. 

Histoire de lavoyage, &c. (I., 1838). Instructions for Sweden, 
Norway, and other parts of Scandinavia; for Spitzbergen (p. 412), 
Bear Island (p. 414), Jan Mayen (p. 424). At p. 415, Elie de 
Beaumont notices the possible relation of the Carboniferous plants 
of Cherry (or Bear) Island, with those of Melville Island and 
Ingloolik Bay (Parry). FuIl geological descriptions and illustra- 
tions of Iceland are given. 

I n  the Atlas, the plate of Cardiiint Grce?ala?idicuni by Beck 
(for both Iceland and Greenland), is the only Nat. Hist. illustra- 
tion for Greenland, except some Fish. 

The ‘6 Recherche ” had in 1836 visited Iceland, and roundedjS. 
Greenland, touching at Fredrickshaab, of which place and its 
people the Atlas contains some views. The ‘‘ Lilloise,” which the 
( 6  Recherche ” went to seek, liad visited tho East Grccnland const 
i n  Lat. 69” N., aud Long. 27” W. in 1833. 
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(2.) PAUL GAIMARD. Voyages de la Commission Scientifique 
du Nord, en Scnndinavie, en Laponie, nu Spitzbcrg et aux Feroe 
en 1838-40, &c. In  parts, ~vo., Paris, 1842-48 (?), and Atlas, fol. 

Durochev, geology, metallurgy, and chemistry ; and EuqC\?ze 
Bobei*t, geology, mineralogy, and metallurgy, for Scandinavia, 
Feroe, Spitzbergen, Nova Zembln, l’oland, &c. A. Brawais, 
Ch. Marlins, &c., Physical Gcograpliy, Botany, &c. Bivalet, 
&c., Birds. Thormam, Petersen, &c., Fishes. Xvoycr, Crustacea. 
BoeeR, Rhizopods, &c. 8tc. 

Many good views of cliffs, snow, ice, places, and people, &c. 
11. Reiscn nnch dem Nordpolarmer in den Jahren,  1870-71, &c., 

Mit BeitrLge zur Fnunn, Flora, und Geologic von Spitzbergen 
nnd Novaja Semlja, von 3%. Tu. VON HLUGLIN. 3 vols. 
1873-74. 8 \ 7 0 .  Rrunswick. 

Zoology : Vertebrata, pp. 3-229. Invertebrata, pp. 229-269. 
Botany : Phancrogams of Spitzbergen, p. 2E9, &e. Cryp- 

tognins of Spitebergen, p. 282, &c. 
Phanerogams of Novaya Zemlya and Waigatsch, p. 286, &c. 

Cryptogams of Novayya Zeinlya and Waigatsch, p. 307, &c. 
Endophytic Fungi of Spitzbergen and Novaya Zemlya, p. 

317, &c. 
Geo!ogg : Geology of Spitzbcrgen, p. 325, &c. Elevation 

of the Coast, 11. 328, &c. Drift, 
$c., p. 342, &c. 

Geological noticc of Novay:b Zcnilya, p. 348, &c. 

8vn. 

Glaciers, p. 339, &c. 

TIT. Among tho Zoological worlcs also arc t,lie memoirs by 
Prof. ALFRIGD NEWTON, Proceed. Zoolog. SOC. London, Nov. 8, 
1864, pp. 494-502; by ilie Rev. A. E. ]CATON, in the (‘ Zoologist,” 
ser. 2, vol. viii., 1’1% 3762-72 ; ix., pp. 3805-22, 1873-4 ; by 
Dr. 0. A. L. M~IEII .  011 the Molluscs of Spitzberg.cn, in the 
6‘ Annales dc la SociEtS Malxcologique de Belgique,” iv., 1869, 
pp. 8-32, in which refcrcnces :dso to formcr notices of the Molluscs 
will be found. Also OTTO TORFLL’S “Bidrag till Spitsbergeus 
Molluskfauna jemt c, en nllmiiii Ofvcroigt af Arlrliska Regionens 
natuirforhillandcn ocli forntida Utbredning.” 8vo. Stoclrholm. 
1859. 

IV. I n  Sir JOIIN RICIIARDSON’S “Polar Regions” (8~0. Lon- 
don), 1861, are some notices of the Nat. Hist., Geology, &c. of 
Spitzbergen, at pp. 66, 201, 203, 204, 210, 259. 

Notes about Spitzbergen ; with appendix by 
Woodward, Prestwich, Salter, Homer, and T. R. Jones, Quart. 
Journ. Geol. SOC., vol. xvi. pp. 428-444, 1860. Some of the 
infbrmation in the nbovz is rrpeated also in J. LAHONT’S “ Seasons 
with Sea-horses.” 8vo. Hnrst and Blacket, London, 1861. 

VI. The Geology of Spitzbergen has been largely treated of by 
Prof. A. E. NORDENSRI~LU, in his ‘‘ Gcografisk och geognostilc 
Beslrrifning ofver N ordostrti Delarne af Spitzbergen,” &CL Kongl. 
Vets.-Ald. I-Iancll. vol. iv., No. 7. Translated into English, 
6‘ Slcetch of the Geology of Spitzbcrgcn, by A. E. Norilenslrjold.” 

V. J .  LAMONT. 
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With two plates, including coloured map and sections. .8vo. 
Stockholm. 186’r.‘ - 

Prof, Nordenskiiild enumerates the researches of Parry (1827 , 
Eeilhau (chiefly Bear Id., 1827), LovBn (1837), Robert (1838 1 , 
Torell and Kordenskiold (1858), Lamont (1858-9), Ulomstrand * 

(1861), Nordenskioldand Malmgrcn (1864) ; and the results of the 
pal~ontological work by Von Buch, De Koninck, Salter, Lind- 
stram, and 0. Hew. 

This work affords tho following condcnscd view of the geologi- 
crtl series represcnted by the rocks and strata of Spitzbcrgen 

I. Crystalline Rocks. 
(PP. 507 51.) 

1. Granite and gneiss. 
2, Vertical and contorted strata of inica and hornblcnde- 

schist, with beds of quartzite, crystalline limestone, and 
dolomite. 

11. Hecla-Kook Formation. 
1. Strata, at least 1,500 feet in thiclrncss, with fossils, 

consisting of red and grcen clay-slate, grey white-vcincd 
limostone, and quartzite. 

2. Red ferruginous slates and conglomerates, without fos- 
sils ; of less extent and unascertained thickness. 

111. Xountain-limestone. 

fcrous ; traversed by beds of,quartzite and flint. 
iicss about 500 feet. 

the most in thickness. 

1. ltyss-Island limestone, or rather dolomite, non-fossili- 
Thick- 

2. Cape-Fanshawe strata, containing Corals ; 1,000 feet at 

3. Layers of hyperite. 
4. Upper part of the Mountain-limestone, consisting of 

calcareous sandstone, limestone, gypsum, and flint, 
abounding in fossils, and 2,000 feet in thiclmess. Bo- 
twecn the strata are cxtonsive scams of hyperite. 

5. A very extensive and regular bed of hyperite, stretching 
from Mount Edlund to the Thousand Islands. 

IV. Triassic Formation. 
Black bituminous shale, stratified hyperite, limestone, copro- 

lite beds, and sandstone, with remains of Saurians,” 
Nautilus, Ammonites, kc. ; about 1,500 feet in thiclr- 
ness. 

V. Jurassic Formation. 
Shales, limestone, and sandstone, abounding in pyrites, and 

traversed by a small seam of hyperite. At Mount 
Agardh the thickness amounts to 1,200 fcet. 

* Described and nnmcd as Ichtliyosaurus polaris, Iol& Norilenshimldii, and 
Acrodus Spitsbergciisis, by J. W. HWLKE, Esq., F.R.S., &c., in the “Bihang 
<‘ till IC. Svenslcn Vet, Akad. IInndlingar, vol. i. No. 9 ;  8vo. Stockholm, 
‘‘ 1878.” 

36122. P P  
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1% BIiocene Formation. 
A freshwater formation in Bell Sound, 1,500 feet thick, 

and consisting of conglomerates, shale, limestone, and 
sandstone, almost devoid of animal fossils, but containing 
coal-seams and fine impressions of Plants. 

VII. aecent Deposits. 
Deposits belonging to the glacial period, present glacier 

If Pliocene or Post- Tertiary beds exist at  Spitzbergen, they 
nre most likely to be met with either in the interior of the penin- 
sula between Ice Sound and Bell Sound, the only tract of any 
extent uncovered by ice, or on the eastern shore of Bsrents Land 
and Stanu Foreland. A complete exploration of the first-named 
place, especially, would be of great interest. Doubtful traces of 
Pout-pliocenc bcds were found on the shore south of the entrance 
to Bell Sound. 

VII.-CII. MARTINS, Le Spitzberg: Tableau d’un archipel S 
I’hpoque glnciaire. ‘‘ Bullet. SOC. Gkolog. de la France, s8r. 2, 
vol. xxii. pp. 336-348. 1865. 

V I I I . 4 .  C. WELLS, “Tho Gatemy to the Polynia ; A . 
Voyage to Spitzbergen.’’ ~vo . ,  London. 1873. 

I n  tho Appendix to this book there are somo notes on the 
Natural History of Spitzbergen. 

There are no Coleoptera in Spitzbergen ; while 21 species are 
recorded as having been found in W. Greenland. 

Of Ilymenoptera there are 13 species, and only threo have 
been noticed in W Greenland. I n  the latter country Lepido- 
ptera are relatively abundant, 26 having been described; while but 
one specimen has, a8 yet, been noticed in the former. 

Of the Diptera, however, there are 49 in Spitzbergen, and only 
26 in  W. Greenland ; and no Hemiptera, against four W.-Green- 
land species. 

A t  pp. 351-385, the following rdsumb of Prof. 0. Heer’s rc- 
senrche8 on the Miocene Plants, &e., of Spitzbergen is given. 

The fossil plants belonging to the Miocene period of Spitz- 
lrergen have been ably treated by the distinguished naturalist, 
Oswalcl Heer, in the ‘‘ KongIiga Svcnslts Vetenskaps-Academiens 
‘‘ IJandlingnr,)’ for 1869. The results fully prove that a warmer 
climate existed in Spitzbergen when these plants flourished. I n  
his list of the Miocene Flora he identifie. 

detritus, &c. 

Of Insects it,is said- 

3 species of Fungi. 14 species of Grasses. 
1 ,, A l e .  10 ,, Cyperaceae. 
1 ,, Mosses. 1 ,, Rushes. 
2 ,, Ferns. 2 ,, Aroidex. 
1 ,, Equiseta 1 ,, Typhacea. 
5 ,) Cypress. 2 99 Alismacea?. 

3 ,, Taxiniw. 4 ,) Salicinea 
1 ,, Ephedrine=. 3 ,, Betulaceac. 

If ,, Poplar. 2 ,, Tridere. 
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5 species of Cupuliferte. 
1 ,, Platanes. 2 ,, Nymphsacem. 
1 ,, Polygonem. 2 ,, Tiliaces. 
1 ,, Chenopodiaces. 2 ,, Rhamneie. 
1 ,, Elmagnee. 1 ,, Juglandeee. 
2 ,, Lynanthers. 2 ,, Pomaces. 
1 ,, EricaceE. 1 ,, Rosaces. 
1 . ,, Oleaces. 1 ,, Amygdaleae. 
2 ,, Caprifoliacea. 1 ,, Leguminosm 
8 ,, Araliacelr. 21 ,, Dubis sedis. 

I t  will bo seen from this list that the plants of a temperate 
region once existed there; and individuals of the same species are 
found in the districts named below in the following order- 

25 in Greenl&nd. 

2 species of Ranunculacese. 

8 in Jceland. 
5 on the Mackenzie River. 
7 in Alaska. 

30 are rocognised as belonging to thd Arctic Flora. 

5 9 ,  ,, Schosonetz. 
2 9 ,  ,, the Bonn Coal. 
8 9 ,  9 )  ,, Wetterau. 
8 7, ,, Bilin. 

11 9 ,  ,, Switzerland. 
5 9 9  ,, France. 
8 $ 9  ,, Italy. 
2 9 )  ,, &mi (Greece). 

The Insect-fauna is represonted by 23 species. 
Of the 9 families of the Coleoptera, the list contains- 

Carabus; 2. Serropalpm ; 1. 
Dytiscids ; 1. Donacids; 2. 
Sylphids ; 1. 
Hydrophilids ; 1. 
Elateridm ; 2. 

10 $ 9  I ,  ,, Baltic Flora. 

Chrysomelidaj ; 2. 
Curculiouids ; 4. 

Of tho Orthoptera, Blatta hyperborea is the sole representative ; 

Of the h1arine Fauna in the Miocene period there are- 

and of the Elymenoptera there are two species. 

Terebratula grandis. Ostrw, sp. 
Don tali um in crassatu 111. Porna, sp. 
Dentalium, sp. Turbo, sp. ? 
Pecten, sp. Buccinum, sp. 
Corbula Heukelinsi. Piatica phasianelln. 
Corbula, sp. 

Of the Polyzoa, a new species of Lunulites. 

P P  2 



CX.-FRANZ-JOSEPH LAND. 

 NOTES on the LAND discovered by the AUSTRO-QUNCARIAN 
EXPEDITION under LIEUT. WEYPRECHT and LIETJT, PAYER, 
in 187%4.--By JULIUS PAYEE. 

[By Permission, from tlie W. Geograph. SOC. Proceedings, 
November 1874, xix. pp. 17, &c.] 

At p. 24 Licut. Payer says " The newly discovered country 
(Franz-Joseph Land) equals Spitebergen in extent, and consists 
of several large masses of land-Wilczek Land in the east, Zichy 
Land in the west, which are intersected by numerous fjords and 
skirted by n lafge number of islands. A wide sound-Austria 
Sound-separates thesc n~asscs of land. I t  extends north from 
Cape Hans, to about lat. 82" N., wliere Rawlinson Sound forks off 
towards the north-east. The latter me were able to trace with 
the eye as far as Cape Buda-Pest. 

6' The tide rises about 2 feet in Austria Sound, and exercises but 
a small effect, merely causing the bay-ice to break near the 
coasts. 

Its broad, horizontal sheets, 
and the steep table-mountains, which recall the Ambas of 
Abyssinia, impart to the country its peculiar physiognomy. Its  
geological features coincide with those of portions of North- 
eastern Greenland. A Tertiary cod-bearing sandstone occurs 
in both; but only small beds of Brown-coal were discovered. 
On the other hand amygdaloid rocks, which are so frequent in 
North-eastern Greenland, were not met with in Francis-Joseph 
Land ; and, whilst the rocks in tho south were frequently aphani- 
tic in their texture, and resembled true basalt, those in the north 
ivere coarse-grained and contained nepheline. 

' 6  It is an established fact that portions of North-eastern Grcen- 
land, Novaya Zemlya, and Siberia, are being slowly upheaved ; 
and it was therefore very interesting to meet with Raised Beaches 
along the shores of Austria Sound, which attested that a similar 
upheaval was taking place there. 

( 6  The mountahs, as a rule, attain a height of 2,000 or 3,000 
feet, and only towards tlie south-west do they appenr to attain an 
altitude of 5,000 feet. The cxtcnsive depressions between the 
mountain-ranges are covered with glaciers, of those gigantic pro- 
portions only met with in the Arctic Regions. Only in a few 
instances mere we able to determine the daily motion of the 
glaciers by direct measurements. On the coast they usually form 
mural precipices, 100 to 200 feet in height. The Dove Glacier 
on Wilczek Land is undoubtedly one of the most consideqble of 
the Arctic Regions. The glaciers visited by us were characterised 
by their greenish-blue coloui~, the paueity of crevasses, and extra- 
ordinarily coarse-grained ice, a small development of moraines, 

( 6  Dolerite is the prevailing rock. 
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slow motion, and the considerable thickness of 'tho &nnual lay& 
The ne'vi, or glacial region above the snow-line; was 'much more 
elevated above the sea than in Greenland or Spitzbergen. 

'' Another peculiarity which characterises all the low i s h  
the Austria Sound is their being covered by a glaoial cap. 

6' The vegetation is far poorer than that of Grecnland, Spitz- 
bergen, or Novaya Zemlya; and, excepting in tlie Antarctic 
Regions, no country exists on the face of  the earth which is 
poorer in that respect. The goneral physiognomy of the Flora 
(but not that of the species) resembles that met with in the Alps 
at  an altitude of 9,000 or 10,000 feet. The season during which 
we visited the country was certainly that in which vegetable life 
first puts forth its appearance, and most of the slopes mere still 
covered with snov ; but even the most favonred spots near the 
sea-level, which were no longer covered with snow, mere unable 
to induce us to arrive at a different conclusion. On levcl spots 
cvcn we scarcely lnct with anythiiig but poor aud solitmy bunches 
of Grass, a few species of Saxifrage, and Silene acatdis. Dense 
carpets of Mosses and Lichens were morc abundant, but most 
abundant of all was a Lichen-the winterly U71zbilicar.ia awtica. 

((Drift-wood, mostly of an old date, was met with on many 
occasions, but only in very small quantities. We once saw lying 
only a trifle higher than thc water-line the trunk of a Larch, 
about a foot thick, and somc 10 feet in length. The Drift-wood, 
like our vessel, had probably been carried to these latitudes by tile 
winds, in all likelihood from Siberia, and not by currents. 

' 6  The country, as might have been supposed, has no Buman 
inhabitants, and in its southern portion scarcely my  auimals, 
cxcepting Ice-Bears are met with. 

'6 Many portions of the newly discovered country are exceed- 
ingly beautiful, though it bcarb: throughout the impress of Arctic 
rigidity." 

Lieut. Payer remarks (p. 24.) th& in January 1874, on 
Count Wilczek Island, south of Franz-Joseph Land, " the visits 
of Bears were as frequent then as they had been at other seasons 
of' the year : they came close up to the ship, and werc killcd by 
regular volleys fired from deck. Tlic Bears here are certainly 
much less ferocious than those wc met with in Eastern Grecnlniid, 
where thcy not unfrequently attacked us, nnd, on one occa- 
sion, they even carried one of the crew out of the ship : licre thcy 
generally took to flight as soon as we made onr appearance. 

'(As regards the disputcd qucstion whether Bears pass the 
winter in a dormant state or not, \vu observcd that a!nongst flic 
great number shot by us during two winters, there was riot a 
single female ; and during our second slcdgc-expcdition in the 
spring of 1874, we wen discovered R tunnel-shqcd winter holo 
in a snow cone lying at the foot of a cliff, which was inhiibited by 
a female Bear and her cubs. 

" On enconntering Bears, we found it generally most advm- 
tagcous to fire after they had npproached within a distance of 50 
or 80 paces. 
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6C. . . . . . We frequently encountered Ice-Beam while in the 
Rawlinson Sound [much further to the north]. They came 
towards us whenever they caught sight of us, and fell an easy 
prey to our rifles.” 

In  Rudolph Land an increase of temperature was noticed (as in 
Smith Sound by the Americans), and he says (p. 30), “ We had 
previously noticed the flight of Birds from the north, here we 
ibund the rocks covered with thousands of Auks and Divers. 
They rose before us in immense swarms, and filled the air with 
the noise of their veheinent whirring, for breeding-time bad 
arrived. Traces of Bears, Hares, and Foxes were met with 
everywhere, and Seals reposed sluggishly upon the ice. . . . . . 
‘‘ We rounded Auk Cape, which resembled a gigantic aviary, 

and reached the two lonely rocky towers of the Cape of Columns. 
Here we first found open water extending along the coast.”* 

(p.. 29.) 

(2.)-On the NIGWLY DISCOVERED FRANZ-JOSEHI LAND. 
By &UT. JULIUS PAYER. 

[From the Proceedings of the Imperial Academy of Sciences, 
Vienna, 17 December 1874.1 

(Communicated by Count A. G. von M~RSCITALL, F.C.G.S.; &c.) 

This land has been surveyed by means of eleven determinations 
of latitude, the compass, and by geodetic operations as fur as pos- 
sible under the existing circumstances. 

* ‘‘It is, perhaps, not premature to hazard the conclusion that in this new land 
(Branz-Joseph Land), we have the eastern continuation of the abrupt and 
mountainous coast of East Greenland, which, es geographers of Petermann’s 
school are of opinion, trends away to the north-east, slightly beyond Parry’s 
furthest point of Spitzbergen. ‘130 scarcity of animal life at  first sight 
appears important. Around the shores of Smith Sound, Hayes tells us, the 
whole region teems with animal life, and one good hunter would feed twenty 
mouths ; the seti abounds in Walrus, Seal, Narwhal and White Whale ; the 
land in Reindeer, Foxes, Eider-duck, Wild Geese, Snipe, and Gulls of various 
description, and the ice is the roaming-ground of Bears. Again, to the north 
in Thank-God Boy, Hall’s party found the plain free from snow, a creeping 
herbage covering the ground, on which numerous herds of Musk-oxen found 
pasture, while Rabbits and Lemmings abounded. The wild flowers were 
brilliant, and large flocks of‘ Uirds came northward. FrancisJoseph Land 
would, on the other hand, appear to be less favoured as regards climate. 
This may be attributed to the presence of colder currents than are met with 
in Smith Sound. But it is not too much to assume that animal life may 
have existed there though not seen. Admiral Obborn, that staunch advocate 
of Arctic research, points out that in tho Parry Qroup them is scarcely a 
single island where properly organised hunting perties could not have largely 
added to the resources of the English who wintered there. No limit has as 
yet been discovered to thc existence of animal life within the Arctic Circle, 
and i t  is most improbable that the failure to discover it immediately in this 
new region has more than B passing significance.”-Academy, Sept, 12, 187& 
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West Greenlsnd is a high and monotonous glacier-plateau. 
East Greenland offers beautiful Alpine scenery, with a rich de- 
velopment of animal and vegetable life. Spitzbergen and Now2tja- 

,Zemlya have the aspect of high mounhin-groups, rising about 
9,000 feet above the sea. Both are fu less impresscd with the 
type of Arctic severity than Franz-Joseph Land is ; the latter, 
by its enormous glaciers and many plateaux, reminds one of West 
Greenland, and in the low level of the limit of its congealed snow 
(Firn), and in its volcano-like peaks, it  bears some resemblance to 
Victoria Land of the Antarctic regions. 

The average height of its mountains is betvecn 2,000 am1 
3,000 feet; 5,000 feet in the S.W. There are great volcanic 
‘‘ massifs,” with recent deposits in their hollows. The prevailing 
rock is crystalline and fine-grained Doleritc, identical with that of 
Greenland. Amygdaloids have not beeu met with, though 
common in Grecnland. In the south the Dolerite becomes 
aphmitic, passing iiito real Basalt. To  the north they are coarsc- 
gi*ained‘, and contain Neplieliuc. 

Some of the newly discovered islands of this group must be of 
considerable extcnt, as they bear cnoi~mous glaciers, whose abrupt 
slopes, sometimes 200 feet high, generally border the coast, The 
greater part of Franz-Joseph Land seems to be Itnriod under 
snow. The vesicular form of the glaciers on all the smaller islauds 
is remarkable and peculiar. 

The Tides upheaving the ice in the bnys, and breaking it 
against the shore, do not reach above two feet along the coasts of’ 
Austria Sound. 

The Vegetation oE Franz-Joseph Land is extremely scanty, €ar 
more SO than that of Greenland. Its general character is that of 
an Alpine Flora of between 9,000 and 10,000 feet abovc the sea. 
Tho hollows, free from snow, and even in the most favouralile situa- 
tions, offer no richer aspect. Level placcs nre scantily beset with 
Grasses, some few species of Saxfraga and Silene acaulis. Ce- 
rastium and Poppy are of rare occurrence. Mosses and Lichens 
are more frequent. Among them Unthilicaria arctica prevails, 
which is found very high up in Greenland. 

Drift-wood of old date, is common, though in small quantity. 
It was probably driven thither by winds. 

No traces of human habitations were met with. In the 
southern part White Boars and passing Birds were the only 
represenhtives of Animal Life, excepting the Wdrus, seen only 
twice. 

Erratic blocks are scarce. 
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CX1.-On the GUCIATION of the POLES of the EARTH. ’ By 
HENRY WOODWARD, EsQ., F.R.S., Pres, Geol. ASSOC., &e. 

[I. With Permission ; from the Proceedings of the Geologists’ 

[In connection with the Glacial Accumulations at the Polar Regions, and 
their varying conditions, the following extracts from Mr. H. WOODWARD’S 
Presidential Address to the GEOLOQISTS’ ASSOCIATION, November Gth, 1874, 
supply a rBsum6 of much thatis known, and bear upon the migration of 
Faunoo and Floroc, such as that treated of (above) in Dr. HOOKER’S “Memoir 
on the Distribution of Arctic Plants,” at pages 200, 207, &c.-EDITOR.] 

If the obliquity of the Earth were increased, n greater 
and yet greater mea would be brought under Arctic conditions, 
When the obliquity reached 35g ,  the Arctic Circle would extend 
to lat. 54i0, and the Tropics to 3544 reducing the Temperate 
Zones from their present width, of 43’ cach, to 19’, one-half of 
the decrease being added to the Tropics, and thc other half to 
the Arctic Zone. The half near the Equator would have its 

Association, vol. iv., pp. 17-24. 1875.1 

. . . . . 

FIG. 8. 

Fig. 8.-Diagrsm of North-Polar Sea, t o  contrast with the South Pole 
(Fig. 9). The South Pole has a land-surface surrounded on all sides by 
water j whereas the North Pole appears to bo a marine arm almost cntirely 
surrounded by land. 

[These woodcuts (Figs. 8 and 9 )  have been kindly lent by the President of 
tho Geologists’ Association.] 



ternpei-ature greatly raised, alid beoome ’an additibnal area of eva- 
poration ; whilst that nearest the Poles would be an additional 
area of condensation. 

As the ice extended and consolidated, it would gradually ehut 
off the warm currents of the ocean, now extending nearly to the 
Pole ; and the heat so diverted would tend to assist and increase 
evaporation, and thus precipitation would also be proportionably 
increased. 

It is a fundamental part of Mr. CROLL’S theory, that the 
glaciation of the two hemispheres should take place separately and 
alternately . 

It is an equally fundamental principle of Mr. BELT’S theory that 
they should be glaciated simultaneously. 

I n  support of  his views, Mr. BELT reminds us- 
(a,) That glacial conditions due to the obliquity of the Ecliptic 

exist at  the present time around 60th Poles. 
That more ice is heapcd on the Antarctic regions than upon 

the Arctic is explicable by the fact that a larger area for evapo- 
ration is afforded in the southern hemisphere by its more extended 
ocean-basins; whereas, in the north, not only are the Arctic 
regions almost encircled by lands, and so offer a far less area for 

Fig. g.-Diagram of the South-Polar Continent, to illustrate the vast land- 
.mea forming the gathering ground for the peat Antarctic Icebergs, referred 
to by Mr. James Croll. 

Tho darker parts along the margins of the South-Polar Lnnd indicate those 
portions which have been more or lese accurately surveyed, such a8 South- 
Victoria Lnnd (vith Mount Erchus), Enderby Lrind, Trinity Lmid, Rtc. 
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evaporation, but much of the snow which would doubtlexs reach 
the Polar regions is intercepted by mountain-chains and added to 
local glacier-systems, such as the Alps, the Himalayas, and other 
high northern ranges. 

That the difference is due to lessened precipitation, and not to 
differences of temperature, will be seen by following the isotherm 
of 30° around each hemisphere. 

In  the southern hemisphere it deviates but little from the line 
of 60" S. lat. In the north it is much more irregular, but the 
mean is again about GO3 N. lat., proving that if' the precipitation 
were the same, there would be as niucli snow and ice' north of Iat. 
60' N. as there is south of lat. GO" 8. 

(b.) Accumulations cf snow have only been observed on oue 
planet vie., Mars, which, with an obliquity of 31i0, is glaciated at 
both Poles at the same time. 

Judging, then, from analogy, we niiglit expect the Glaciul 
Period to have been conternporaneous in both hemispheres. 

(c,) Many plants and animals are found i n  both the northern 
and southern Tempcrate Zones, having close affinities, and even 
pointing to a common origin, yet separated by the whole wiclth of 
the Tropics, which tliey cannot now pass. 

Mr. DARWIN has explained their presence by supposing that 
during the Glacial Period tliey were driven to the high lands of 
the Tropics by the advancing ice, and that on its retreat they 
followed it sorth and south. 

A glacial period in one hemisphere only would not, Mr. BELT 
thinks, afford this means of migration. 'l'hc plants and animals 
driven south by the northern ice would always have a hot zone to 
the south of them which they could not pass. 

(d.1 Mr. ALFUED TYLOR has suggested that the piling up of ice 
in the nothern hemispheres tluriug the Glacial Period would lower 
the level of the general ocean 600 feet. 

Mr. CROLL, on the contrary, in his recent papers on the subject 
(Geol .  Mag., July and August, 1874), shows that, if each hemis- 
phere were gIaciated alternately, the level of tlie ocean mould be 
raised and izot lowered in the one in which the ice accumulated 
(as already explained) by the melting of the ice at the opposite 
pole, and tile shifting of the centre of the earth's gravity towards 
that covered by nn ice-cap. 

Mr. BXLT concludes that one Polar ice-cap could not materially 
lower the gcneral ocenn, if the opposite pole'were freed from ice ; 
but, on the contrary, if' the Glacial Period in the two hemispheres 
were contemporaneous, then the water abstracted from the sea and 
frozen into ice at the Poles, together with that  impounded in the + 

great lakes of North Americn, North Europe, nnd North Asia,. by 
tho blockade of tho northern drainage of the continents with ice, 
must have lowered the general level of the oceau to a great 
extent. 

From data gathered in Central America, and in Siberia, Mr. 
BELT estimates the lowering of the sea-level by the accumulation 
of ice at  the Poles could not have been less than 2,000 feet, and 
may have been much more. 

(Compare Diagrams, Figs. 8 and 9.) 
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Applying this result to the solution of the problem of insular 
floras and faunas, he points out that their derivation has usually been 
explained by supposing such islands to have been at  one time 
joined to the continents nearest to them, and to each other in Post- 
Teitiary times. I n  every case, therefore, the la8 t movement has 
been one of depression, the bridge by which they passed over has 

It is a significant fact, first noticed by WALLACE that, whilst 
all islands having shallow channels, however broad, separating 
them from each other, and from not distant continents, give evi- 
dence of a former connection in Bost-Teriiai*y times ; on the other 
hand, islands surrounded by deep water are niarlied by peculiar 
faunas. Thus Madagascar, though near the coast of Africa, is 
separated by a deep sea, and its fauna and flora are singularly 
distinct. The Galapagos islands have also a peculiar fauna, indi- 
cating the aixiquity of their insulation. 

A uniform lowering of the sea-level would afford a satisfactory 
solution of these difficulties which cannot so readily be explained 

A rise of the sea, owing to the increase of its volume-liberated 
after the Glacial Period from the ice of the Polar regions-wonld 
produce tho same effect as the lowering of the land, which might 
not occur generally with tho same precision of level as that of the 
waters of the ocean. 

The contiuent of South America, and indeed the niountain- 
chains generally, all over the world, testify to the fact that they 
have been glaciated to lower levels upon their slopes than that to 
which ice and snow now descend, or where they occur perennially. 
A general lowering of the sea-level would produce precisely the 
same egeect on cliiiintc as the raising of the contincutal surfaces ; 
the atmosphere, following down, would bring tho freezing point so 
much lower than it otherwise WQUld be. 

An increase in the present obliquity of the Ecliptic would not 
only permit a greatly increased accumulation of ice 011 Circum- 
Polar lands, but it would be the cause of lowcring the mean tem- 
perature of tho Tropics ; so that the snow-line would even descend 
&ll further from jncrensed precipittition, due to the greater evapo- 
ration. . . . . . . . . . .  

If, as Mr. BELT concludes, the melting as well as the accumu- 
lation of tho ice of tho Glacial Period must have occupied thou- 
sands of years in accomplishment, this is quite in accordance with 
the gradual growth of' coral-reefs, and the silting up of deltas 
filled with frcshwater deposits. But probably some sudden rises 
did from time to time occur, causing local floods aud the inun- 
dation of vast lowlying tracts of country. 

Since the close of tlie great Ice-age, there is clear and indis- 
putablc euideizcc ~ t l ie  Bise of Land * both towards the North 
and the South Pole, which is probably even now in progress. . . .  

been submerged and destroyed . . . . . . . . .  

by local subsidences and elevations. . . . . . . . .  

* See above, Mr. ROWORTH on the Elevation of the Circumpolar Regions. 
-EDITOR. 



A part of thecoast of Greenland is said.to be in a‘state.of sub- 
sidence ; but Greenland is iim undergoing intense gladation, and 
is buried in snow and ice piled mountains high. All the geological 
evidence is in favour of these lands having been above the sea in 
Pre-glacial times. The lands around the Poles must then have 
mnk down after they were covered with ice, and they have been 
slowly rising since i t  melted away. 

Mr. BELT believes the cause of the depression was the piling up 
of so vast a weight of ice around the Poles, and that the cause of 
the elevation was the rembvd of that vast weight by the gradual 

That the movement of elevation still continues in some places 
only shows that the earth is a (more or less) rigid body, and gives 
way but slowly to great strains. 

I n  considering the theories which have been put forward in 
order to account for the cold of the Glacial Epoch, one important 
point to be borne in mind is the relative time assumed to be occu- 
pied by the respective operations of eccentricity of the Earth’s 
orbit, on the one hand, and greater obliquity of the Ecliptic, on the 
other. 

Thus, MI.. CROLL’S theory of the eccentricity of the earth’s 
orbit requires a period of 200,000 years to elapse. On the other 
hand, Mr. BELT’S theory of the greater obliquity of the Ecliptic 
would not require much more than 20,000 years, or one-tenth of 

I f  our Glacial period merely necessitated, as Mr. CROLL sup- 
poses, the heaping up of snow and ice around the North Pole, the 
only result would be a slight shifting of the centre of gravity of 
the Earth northwards ; but, if it was contemporaneous in the two 
hemispheres (as Mr. BELT assumes), the figure of‘ the Earth would 
be changed, its Polar diameter would be lengthened, its mean 
Equatorial diameter shortened, and a series of strains would be set 
up, tending to restore its Agure to a state of equilibrium, And if, 
during the Glacial Epoch, that state had been arrived at by the 
sinking-down of the circumpolar land, and the rising of land in 
the Tropics, then, when the ice melted away, the Polar diameter 
would be shortened, the mean Equatorial diameter lengthened, and 
forces would be set in operation. tending to lower the land at the 
Tropics, and raise that around the Poles. 

That the deepening of tropical seas, a8 evidenced by the growth 
of Coral islands, is due to an actual sinking of the bed of thc ocean 
is perfectly in accord with this theory. But whether by the deep- 
ening of the sea by addition to its volume, or by depression of its 
bed, the cause (according to Mr. BELT) has been tlic graclual 
melting of the ice piled up during the Glacial Epoch, whicli, by 
its liberation, has disturbed the equilibrium of the figure of t81w 
Earth. . . . . . . . . .  

melting of the ice. . . . . . . . . .  

the time demanded by Mr. CROLL. . . . . . . . . .  
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INTRODUCTION. - 
The following account of the physical work done in the Arctic 

regions by past Expeditions must be regarded as a collection of 
T O U Y ~  hewn facts, which have been hurriedly brought together a t  
the request of the Arctic Committee of the Royal Society in about 
six weeks during Ihe months of March and April. In  consequence 
of the short time given for collating and arranging, it will, no 
doubt, be found that many of these facts havc not fallcn into their 
proper places, so as to present a clear and complete account of the 
state of our knowledge on each separate branch of the subject, 
and that some important results are altogether ~vanting ; nor has 
it been possible, for the same rewon, to discuss the observations or 
to form them into one harmonious whole, so as to show their rcla- 
tions to one another. 

As most of’ the temperatures are given in Fahrenheit degrees, 
the observations made by German observers, which are expressed 
in degrees Reaumur, have been converted into degrees Fahren- 
heit ; had time permitted, it would probably have been better to 
have converted all the observations of temperature into degrees 
Centigrade, especially as the observations on board the ‘’ Chnl- 
lenger ” are so expressed. I n  some cases, especially in the accounts 
of the earlier voyages, where the. ,physical observations of all 
kinds are not numerous, and are scattered throughout the narrative, 
it has been impossible to classify them under their several headings ; 
but the general arrangement of this, the second part of the “Manual,” 
is according to subjects, and in each subject rn far as possible a 
comparison has been macle of the observations and conclusions 
arrived at  by the several observers, and other important matters 
added bearing on the subject. 

My thanks are due to R. H. Scott, Esq., F.R.S., for his kind 
interest in the work and for the loan of valuable papers ; and I 
have also to thank numerous Authors, Publishers, and Societies for 
permission, of which I have freely availed myself, to make use of 
valuable papers, relating to Arctic scientific work ; these nro 
specially referred to in the ‘‘ Manual.” 

If the curves of temperature of the air and of the surface of the 
sea be laid down graphically on the eame sheet, there will generally 
be seen to be a remarkable correspondence between them, and their 
irregularities may readily be comparcd. I t  would be convenient to 
have sheets of regularly ruled papers (similar to Letts’ divisional 
papers, with ten divisions to the inch) arranged with two or more 
separate divisions, one for the barometric curves, m e  for the tom- 
perature of the air in blackink, and for the temperature of the sea- 
surface in ped ink ; another might be added for the dry and wet 
bulba, or Regnault’s hygrometer and the hair hygrometer, to be 
distin uished in the same manner. It would be also of great ser- 

laid down graphically on a sheet in such a way as to show their 
vice i f the changes in the barometric and thermometsic curves were 
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relation io  the winds. The clearness of the tables and graphical 
illustrations contribute not a little to the value of the record of 
the Expedition to East Greenland under Captain ILoldewey, as 
published by the Committee of the German Arctic Expedition. 

Since all descriptions of phenomena which may be called appear- 
ances, such as the forms and character of clouds, and especially the 
display of the aurora, depend not only on the phenomena, but also 
on the sense of relief felt by the observcr in having something to 
interest him beyond mere routine, it would be well that the descrip- 
tion of such appearances should be accompanied by sketches. For 
clouds reference should bo made to the exoclleut, sketches of clouds 
in the Report of tho Procccdings of the Conference on Maritime 
Meteorology, 1874 ; sketclics of tlic Aurora similar to these would 
be of very great service. Good sketches of Aurora may be made 
in  Chinese white and indigo on grey pnper. (Such sketches have 
been made by M. Cnpron, who suggests that drawings should be 
made through a grating of wires or threads upon rulcd paper.) 

The excellent papers of &I. Lemstrom and M. Wijlrander, taken 
in connexion with the discoveries of M. Angstrom and other ob- 
servers on the Spectrum of the Aurora, seem to show clearly that 
the Aurora is an Electrical effect, closely resembling the discharge 
in a vacuum tube ; whilst the important results of M. Wijkandcr 
for determining the electrical state of the air point to some very 
important questions with regard to the conduction of clcctricity 
by air at different temperatures. Some light would probably be 
thrown on these questions by measure~nents of Eaidi currents in 
the Arctic regions. 

I t  does not appear, from M. Wijkander's results on the Electricity 
of the Air, that there is any distinct relation between the conducting 
powcr of air and its temperature : for me find that the sir insulates 
well at - 15' and - 16' ; whilst at another time at -17', or bemeen 
-17" and -13", the charge instantly disappears : we also find 
that although at lower temperatures air usually insulates well, yet 
at times the insulation is not good at -27" or again tit -31'. 

When the temperature of the air is or has been increasing, the 
electrometer may be somewhat colder than the surrounding air ; in 
such a case moisture will be condensed on the insulating supports 
and the charge will be lost ; whereas when thc temperature of the 
air is diminishing, and the elcctrometw warmer than the air, no 
moisture will be condensed upon the supports and the insulation 
will be good. 

This may explain X. Wijltander's results, and is in nccordance 
with the results of experiments by Sir W. Thornson, thnt Air, 
whether dry or moist, always insulates perfectly at all ordinary 
temperatures. 

If, as M. Wijkander supposes, Air at a low temperature becomes 
a good conductor of electricity, then it will be well to employ his 
method of using the Quadrant Elcctrometer to detect it; the 
quadrants may be kept at a constant difference of potential by 
employing Mr. Latimer Clark's constant cells. Tt might also be 
possiblo to test the direct effect of the Aurosa on the needle of a 
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galvanometer, by placing ‘an insulated copper plate or ball above 
the mast-head, or in an elevated position above the Observatory, 
with an insulated wire connecting it to the galvanometer, tho 
other galvanometer-wire being connected with a metal plate buried 
at  some depth in the ground or in contact with water. For this 
purpose and for detecting Earth currents, a delicate thick-wire 
galvanometer would be required. 

As far as lines of equal cold can be laid down from the observa- 
tions made in the most extreme latitudes on the temperature, tho 
dryness and the direction of the winds, it would seem that a pole 
of greatest cold may possibly be met with in the region to the 
nortb-west of Melville Island and Wellington Channel; and sup- 
posing that the tides which meet in Wellington Channel are two 
branches of the Baffin’s Bay tide, it seems probable that in the 
iieighbourhood of the pole of greatest cold there is also a pole or 
region where the three tides meet which enter the Arctic regions 
by Behring Strait, BaBn’s Bay, and the North Atlantic or Spitz- 
bergen Sea. What relation these facts may have to the supposi- 
tion that cold upper currents descend to the Earth’s surface at the 
pole of greatest cold remains to be considered. Of true currents 
independent of the tides there seem to be few. The Gulf Stream 
flows to the north on the west and east of Spitzbergen, and from 
the north or north-east come two currents divided by North 
Greenland, the westerly current probably flowing through Robeson 
Channel and Lady Franklin Strait westward, beyond which we 
know nothing of it ; but we find in Barrow Strait and BeUot Strait 
and Lancaster Sound a return current flowing from the west into 
Baffin’s Bay. 

As these currents seem to have nothing to give rise to them but 
the Gulf Stream and the Siberian rivers, may not the current on 
the north of Greenland flowing westward be regarded as tho 
continuation of this stream, which, flowing till it strikes against 
Kellett Land, is reflected back to the south of Melville laland ? 

There is one very remarkable fact with regard to the direction 
and temperature of the winds. On the east and north of Spitz- 
bergen it has been found by Lieutenant Weyprecht and others 
that the prevailing winds are from the south-east and east, driving 
the ice round the north of Spitzbergen. A s  we go westward to 
Polaris Bay and Kennedy Channel, and almost everywhere imme- 
diately west of Greenland except at  Van Rensselaer, the prevailing 
winds are from the north-east and east, except in summer, and 
they are invariably warm winds loaded with vapour. On the 0mt 
of Greenland the prevailing winds, except in summer, are from 
the north ; they also are the warmest winds, and are loaded with 
vapour. This seems to show that the prevailing winda to the eart 
of Spitzbergen, blowing over tho region of the Gulf Stream, are 
warmed by its heat, and take up vapour ; retaining their warmth 
and vapour, they become the north-east warm winds of the regions 
west of Greenland and the north winds of the East Greenland 
coast. 
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Also their direction both on the east and on the west of Green- 
land is precisely the direction of the currents which may be re- 
garded as the continuation of the Gulf Stream. 

From the evidence o f  Parry and others it appears that sounds 
travel very long distances in the Arctic regions during minter, 
when the atmosphere is no doubt very homogeneous ; i t  would be 
interesting to test whether sounds can be heard equally and with 
equal clearness over the same distance in opposite directions, or 
whether at times sounds seem to travel farther in one direction 
than in the opposite. 

Malting allowance for the'wind, tlie theory of Sonnd requires 
that any sound shall travel with equal speed and equal intensity 
between two pointe, whether it be going in onc direction or in the 
opposite. I t  may be expected that, in experiments over the ice- 
floe, spaces of open mater intervening will teiid to deaden sounds 
by producing changes of density of the atmosphere, even when to 
the eye the atmosphere may be perfectly clear. That sounds are 
sometimes deadened in a clear atmosphere is clearly shown by the 
experiments of Dr. Tyndnll in the English Channel, which also 
show that even in a thick fog which light cannot. penetrate sounds 
may be distinctly heard for long distances ; under such circum- 
stances the ntmosphere may probably be regarded as consisting of 
a homogeneous fog. The mists which sometimes prevail over 
open water will probably afford opportunities for testing these 
interesting questions. 

W. G. ADAMS. 
Physical Laboratory, King's College, 

May 1876. 

The under-mentioned PJqsical SuGects are treated iwcidentally 
in Purt I. 

1. J. TAYLOR. Temperature of the Kickertine Islands, in Cumber- 
land Gulf (Inlet or Sound), Davis Strait, . 243. 
2. P. c. SUTHERLANI). (1.) Glacial Jonditions and Temperature of 

Davis' Strait, Baffin's Bay, and Barrow Strait, p. 356. ('2.) Glaciers of 
their Coasts, and Remarks on Ice, p. 358. (3.) Iceberge and Coast-ice, 
p. 360. (4.) Polar Currents, and Specific Gravity of Sea-water, p. 363. 
3. D. WALKER. Temperature of the  Soil at Port Kennedy, Bootliis, 

p. 528. 
4. W. PLIGHT. AurorEe, p. 465. 

36122. 8 8  
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SUMMARY OF VARIOUS EXPEDITIONS, SOME 
NOTICE OF WHICH IS CONTAINED IN THE 
tC  MANUAL.’’ 

. I. Parry’s Fir& Voyage in search of a North-vest Pasgage, 
1819-20 : 

Observations on Tides at Melville Island. 
Determination of the three magnetic elements. 
Observations on Sound. 
Existence of twilight throughout the year. 
Pendulum observations. 
Description of Aurora Boredis. 

11. Parry’s Second Voyage in search of a North-west Passage. 
, ID. Parry’s Third Voyage for the discovery of a North-w&t 

Passage. 
IV. Parry% Voyage to Spitzbergen and approach to the Pole. 
V. Sir John Ross’s Second Voyage in 1829-33 : 

Meteorological observations. 
Observations on refraction. 

Magnetic observations. 
. Auroras. 

VI. Sir John Franklin’s Second Expedition to the Polar Region$: 
. . Observations on velocity of sound. 

VII. Expedition of Capt. Maguire, in H.M.S. “Plover,” to 
Auroras. 

Point Barrow : 
Magnetic observations. 
Auroras. 

VIII.  Sir Edward Belcher’s Expedition in search of Sir John 
Franklin : 

Meteorological observations. 
Tides. 
Rate of formation of floe-ice. 
Composition of .floe-ice. 
Remarkable refraction, ‘‘ Paraselenoe.” 
Observations of Aurora. 

Meteorological observations. 
Tidal observations. 
Ice observations. 
Observations on refraction. 
Magnetic observations. 
Auroras. 

’ IX. McClintock’s voyage of the ‘‘ Fox ” : 

X. Second Grinnell Expedition of Dr. Kane in 1853-55 to 
Smith Sound and Keniiedy Channel : 

Meteorological observations. 
Tidal observations. 
Sea temperatures. 
Nagnctic observations. 
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XI. Expedition of' Dr. Hayes, 1860-61. 
Meteorological observations. 
Tidal observations. 
Magnetic observations. 
Penduluni observations, 
Measurement of glaciers. 
Anroras. 

XIl. Observations in Polaris Bay, made by the Expedition 
under Capt. Hall, from a letter by Dr. Bessels, to the French 
Geographical Society. 

A small observatory was built in Polaris Bay (lat, 81' 31' N., 
long. 61' 44' W.) nt a height of 34 feet above the level of the sea. 
The instruments were- 

(1.) A trausit instrument. 
(2.) A pendulum. 
(3.) A theodolite. 
(4.) A sextant by Gambey, graduated to 10''. 

Meteorological and magnetic observations were also made. 
The magnetic instruments were- 

(1.) A unifilar magnetomete? 
(2.) A dipping needle. 

Several prismatic-compasses. 
A great part of the work was lost when the vessel was wrecked 

in Baffin's Bay, but some of the mcteorological records were saved. 
They include hourly observations on- 

Temperature of the &. 
The barometer, anemometer, and hygrometer. 
Terrestrial and solar radiation. 
The Aurora and on Ozone. 

Twenty series ofipendulum experiments were made to determine 
t h e  figure of the earth. Dr. Bessels says that the magnetic obser- 
vations were more complete than any of those made up to the 
present time in the Polar regions. 

The declination was 06O 00' W., and the absolute declination 
~ [? inclination] 84' 23'. 

NOTE.-AS Dr. Bessels gives this value as a correction to the 
stfitement made in America that the inclinatiow is 45', the word 
declination in his letter is probably a misprint. Houidy observa- 
tions for declination were made for five months, and on three days 
in each month they mere made every yix minutes. 

' .Dr. Bessels also says that the observations on magnetic intensity, 
&c. were lost during the storm in the ice. Althou h he does not 

them, that the pendulum observations arc also lost. His account 
.of the scientific work of the Expedition is not yet published, but 
he says that the first volume on the physical observations will be 
ready very shortly. 

say so, yet t,hero is great fear from the way in whic % he speaks of 

XhI. Physical work of the second German Expedition : 
Meteorology and Hydrography. 
1. Observations and full discussion of thc temperature of the 

Air at Sabine Island and on the East Greenland coust. 
Q Q  2 
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2. 

3. 
4. 
5. 
6. 

Temperature and thickness of ice, and the mind and 

The barometer. 
The temperature of the sea and currents. 
The tides. 
SDecific gravities of salt water. 

weather. 

" 
Geodetic measurements. 
Astronomical observations along the coast. 
Magnetic observations for the three magnetic elements. 
Remarks on the Aurora Borealis. 
Measurement of the yelocity of sound. 
Measurement of the motion of glacier in Franz-Joseph- 

XIV. The sccond Swedish Expedition under Professor Norden- 
skiold. 

In the first Swedish Expedition to Spitzbergen in 1868, in 
addition to the meteorological, magnetic, and other Observations, 
attempts were macle by M. Lemstrom to determine the spectrum 
of the Aurora, and also the electrical state of the air. His apparatus 
was not sufficiently delicate to give satisfactory results ; but to 
M. Lemstrom we owe the discovery of a spectroscope which has 
revealed several of the lines of the spectrum of the Aurora, not 
only to himself at home, but also to M. Wijkander in the Arctic 
regions, on the second Swedish Expedition. An account of these 
results will be found under Aurora (p.737). 

Among the general results of this Expedition, which are not yet 
published, are contained : 

Fiord. 

I. Hourly Meteorological observations. 
11. A.atronomica1 positions of stations, 6tc. 

111. Pendulum and refraction observations iu great cold. 
IV. Hourly Magnetic observations, besides observations every 

five minutes on two term days a month in connexion 
with observations at Upsala. 

V. Tides and Currents. 
The record of tlie meteorological observations will be ready very 

XV. Austro-Hungarian Expedition under Lieut. Weyprecht : 
shortly. 

Meteorological observations, winds, and ice-drifts. 
Formation and melting of ice. 
Astronomical observatiow. 
Magnetic observations, including disturbances of all three 

The Aurora. 
The " Manual " also contains an account of a discussion of the 

temperatures of places in the Arctic regions by M. Dove, to which 
more recent observations h:we been added. I t  also treats somewhat 
fully of the Aurora, and i t  i relation to thc earth's magnetism, to 
the electrical state of the air, and to observed phenomena of sun 
spots. 

magnetic elements. 
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THE PHYSICS OF THE ARCTIC REGIONS. 

1.-METEOROLOGICAL OBSERVATIOES. 

I t  will probably be unnecessary to discuss at  length the records 
of all those ordinary observations which have been made by pre- 
vious expeditions to Polar regions, and which are ustmlly included 
in the ship’s log. 

These inclucle- 
(1 ) Temperature of the air. 
(2.) Direction and force of the wind ; and the weather. 
(3.) The barometer. 
(4. The temperature of the sea at the surface. 
( 5 j  Latitude and longitude. 

These observations have generally been made every one 01. two 
hours, instead of every watch. 

I n  Dr. Hayes’ expedition they were made every two hours, but 
hourly observations were made for part of the winter, and the 
mean of hourly obser\.ations of temperature differed from the bi- 
hourly mean by less than OO.04. 

Also in McClintock’s expedition the hourly and two-hourly 
series of observations of the barometer give precisely the eame 
mean. 

Observations have also generally been made for- 
(6.) The temperature of the sea at  different depths. 
(7.) The specific gravity of sea water. 
(8.) Tides and cnrrents. 

There are some few points on the relative temperature of 
different places, and on the connexion between the temperature 
and the direction of the wind to which it niay be well to draw 
attention. 

1. METEOROLOGICAL OBSERVATIONS by SIR IJCOPOLD 3fCCLINTOCK. 

The meteorological records of McClintock’s expedition in the 
‘6 Fox ” are discussed in the fourth number of Meteorological 
Papers of the Board of Trade, 1860. 

They are also fully discussed in the ‘‘ Sniithsonian Contributions 
to Knowledge” (Vol. 13). The folloming facts relating to this 
ekpedition are drawn from these sources or from McClintock‘s 
Voyage of the Fox.” 

Tcntperature. 
(‘ Among the principal features of this Arctic register mill be 

found instances of temperature 48’ below zero ; a mercurial column 
of 31 inches (vcry nearly) at the sen level ; notices of warm winds 
not only from the south-eastward, but also from the north-west- 
ward (in the high latitude of 74’), and of several cyclones.” 
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On December 28th, when drifting on the ice down BaBn's Bay, 

'6 We have been in expectation of a gale all day. This evening 
there is still a doubtful truce among the elements. Barometer 
down to 28.83 ; thermometer u p  to + 5 4  although the wind has 
been strong and steady from tho N. for twenty-four hours, low 
scud flying from the E., snow constantly falling. An hour ago 
the wind suddenly changed to S.S.E. ; the snowing has ceased ; 
thermometer falls and barometer rises." - Northerly winds prevailed throughout December and January, , 
ah6 McClintock attributes the drift down Baffin's Bay entirely 
to the winds. 
" We move before the wind in proportion to its st 
'' remain stationary in calm weather ; neither surface or submarine 
" current has been detected." 

McClintock says :- 

He says, " During December we drifte 

A table of the winds and ice-drifts is given on p. 110. 'i 

Capt. Allen Young, in his summary of the voyage, says :- 
"Dee. 26th, 74" N., 66' W. During Divine Service the Wind 

increased, and towards the afternoon we had a gale from 'the 
nmth-westward, attended by an unusual rise qf tefiperature. Ther  
gale continued on the 28th with a warin wi7td from the norhh 

h-west." 
The Danish settlers at  Upernavik are at  times startled by a 

similar sudden rise of temperature, During the depth of winter, 
when all nature has been long frozen, rain sometimes falls in 
torrents. 

McClintock notices the formation of icebergs going on in 
Melville Bay in August 185'7, when tho .mean temperature of the 
air is + 35O F. when drifting in the pack down Baffin's Bay. 

The mean temperature for February 1858 was -16' F., for 
June +36", and for July +40'. 

At Port Kennedy.-The mean temperature for January 1859 
was -33' ; for February, -332'; for March, -3'. 

he minimum temperature of the earth 2 feet below the 
surface mas found to be half a degree above 0' F. during th6 
winter of 1858-59. - - 

The greatest cold recorded was -48' F., in January and again 
in' February at  Port Kennedy; and the maximum temperature of 
those months, -14" and -12' F. 

This rain comes with the w w m  south-east wind." 

June was the warmest, and January the coldest month. 
The greatest cold a t  Port Kennedy was generally recorded 

during five days after full moon. The five-daily means of 
McClintock's observations, both in Baffin's Bay and Port Kennedy; 
bear out the statements of Artic travellers that it is coldest about 
the time of the full moon. This is also borne out by the obser- 
vations of SirfJohn Ross and of Dr. Kane. 

A comparison of the temperature with the direction of the wind 
shows that in Baf lds  Bay the S.E. wind is the warmest, next to 
it the N.E., and the S.W. the coldest. 

At Port Kennedy the East wind is warmest, next to it the 
South, and the N.W. the coldeet. 
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McClintock also notices a dense and continued mist over Bellot 
Strait, caused by considerably warmer water than the air above 
it ; and strong local winds. 

‘She prevailing winds in Baffin’s Bay and at  Port Kennedy are 
about N.W. by N., whereas the prevailing winds a t  Van Re 
laer are S. by W., OS S.S. W. 

The average velocity of the resulting wind in miles 
was :--In B&n’s Bay, 6 miles per hour; at Port 
11.4 ; and st Van Rensselaer, 4 .5  miles per hour. 
*,At Port Kennedy the average velocity of most of the winds 

was about 10 or 12 miles an hour ; but of the 8. and S.E. winds 
the average velocity was from 19 to 20 miles an honr. . 

TiLe Baronztw. 

panied by sudden falls of the barometer. 

but observations were made with both the aneroid and an excel- 
lent mercurial barometer during the 
. The discussion of the observatio 

that the hourly an& bi-hourly series 
mean, and that the mean deduced 
hours does not differ much from them. 

The more remarlrable storms at  Port Kennedy were accom:t 

Readings wcre generally talien with the xncrQid barometer,. 

., , Mean of 24 observations a day - 30,049 
¶> 12 9 9  

> 9  G 9 9  

The diurnal variation of the baromelcr i 
latitude 72O.5 N., shows an increase from 4 a.m. to 6 p.m., and a 
more rapid diminution from 6 p.m. to 4 a.m.; the pressure having 
its mean value at midnight and at  10 a.m. 

At Port Kennedy, from 10 p.m. to 4 a.m., there is a rapid ,f& 
of the barometer, then a rapid rise to the mean value a t  9 a.m., 
still a rise until noon, then the barometer remains pretty steady, 
but on the whole rising a little until 10 p.m. 

The range of fluctuations is :- 
Inches. 

I n  Baffin’s Bay - 0,028 
Port Kennedy - 0.048 
Van Rensselaer - 0‘010 
Port Foullce - - 0.014 

2. RECORD of DR. KANE’S METEOROLOGICAL OBSERVATIONS. 
‘‘ Smithsonian Contributions,” vol. 11. 

The Meteorological Observatory was a wooden striicture, 140 
yards from the ship, 011 the open ice floe, latticed and pierced 
with holes on all sides, and firmly frozen to thc ice. To keep out 
drift, a series of screens were placed at  right angles to each other, 
SO as to surround the inner chamber in which the thermometers 
were suspended. They were read and illuininated through R, 
lens and pane of glass without going inside the screens. 
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The 'Temperature. 

The temperature was lower in winter at the AstronoinicaI 
Observatory and in the outer channel than at the Meteorological 
Observatory. 

The  following notes, as to the amount of daylight, are added to 
the tables :- 

6'Nor. 10. Thermometers could not be read without a lantern. 
" Nov. 22. Barely able to read at midday. 
'( Jan. 19. Able to read large type by illumination from southern 

sky. 
6 6  Jan. 22, 1854. Thermometer read at  12 o'clock without a 

lantern. 
'6 April 19. The sun was refracted abore the horizon at mid- 

night. 
'6 May 20. Suds power felt. Black tarpaulin sinks on the snow 

about 2 inches in a day. 
'6 Nov. 19, 1854. Could not read Parry's type at noon. 

' '( Nov. 29. Mercury congealed at -42'-7, and melts at -38O.  
66 Rise of temperature during fall of snow ; maximum fall of 

snow during the period of new moon, as seen in tables ; minima 
of cold near the time of new moon. 
(' Superior maximum of Dec. 27th to Jan. Ist, 1853-4, during 

which time it  snowed 44 hours." 
This should be taken in connexion with the direction of wind, 

which on Dcc. 28th blew a gale from S.E. (magnetic), during 
which the temperature rose nearly 23' F. in five hours, from 
-6'-4 F. at midnight to +16'.5 a t  6 a.m. 

During December 1853 there are clear indications of a rise of 
temperature accompanying S.E. wind, and so often does this occur 
that the following remark is appended to the table of force of 
wind, p. 65 :--"The connexion of the rise of temperature with 
'- the wind is embarrassiug." (Sm. Con., vol. ii. IO.) 

Under table of temperatures, Dee. lst, is not:,!; Temperature 
falling 21O.8 in eight hours." On referring to the table of wind 

i t  is found that this is during a wind from the N.E., followed by a 
calm. With the S. and S.E. wind fbllowing, there is a rise of 
temperature. 

Again, on Feb. 7th, 1854, there is a rise of temperature of 
35' F. in 12 hours, during a calm of four hours, followed by wind 
from E. and S. during eight hours, during which thermometer 
rose to 20'-5 F. 

To this there is the remark :-'' These w:wm changes are very 
'6 trying to the health, and curious iti t?&r relation to the win&.'' 

On the next day one hour's north wind scnt the temperature 
down IO0, but three hours after the wind from the S.E. sent it 

So again on Dee. 4th slid 5th. 

up loo. 
"March 9. Between 1 a.m. and 2 a.m. the temperatare rose 

12O.5. 
the eastward. 

Wind S.E." 

A t  the close of the watch there was a fresfi breeze from 

"Mtlrch 22. Temperature rises 11'-1 between G and 7 a.m. 
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July 23, 10 and 11 a.m. Highest teinperature of the season, 
+51'.0 after a calm for two days. 

"The warmest month is July, and the coldest is March, but 
December is almost as cold, and December is colder than March 
during the second winter." 

As other observers have noted, so Dr. ICane often reniarlts :- 
6' There is a seeming coiinexion between the increasing cold and 

the increasing moonlight." 
'' The full moon season, with cloudless nights, is always in cor- 

respondence with the lowest mean tcmperalures." 
6' p. 59.-Nov. 28th, 1853. A.ftcr 8 mi. tlie wind, which had 

been previously from the S,, set in from due, S.E. The thermometer 
instantly rose 2" 1, and by 6 p.m. gave the extraordinary tem- 
perature of -5"*4. This, when compnred with the record of 
the 24th, of -41O.8, sliows a change of 36O.4. This effect is due 
to the S.E. wind, and is sometimes much more excessive." 

Snow fell for 12 or 19 hours afler this, during which the tem- 
peratuse increased to +lo E'., dthougli the wind was from the s. 
and S.W. 

At 10 a.m. on the 29th the snow censed, and the temperature 
began to fall rapidly, r%aching --24O at 11 p.m. In  two hours, 
et 1 a.m. on tlie 30th, snow began to fall, and the temperature 
had risen to -94 and continued to rise to -3'6. The snow 
continued to fall until 8 p.m., after which the temperature fell. 
Dr. Kane remarks (" Kwriitive," vol. i., p. 154) :- 

I' The temperature on thc floes WRS always somewhat higher 
than in the island, the difference being due, as I suppose, to the 
heat conducted by the sea water, mhich was at a temperature 
of +29", the suspended instruments being affected by radiation." 
Also (p. 267), '' Upon the ice floes, commencing with n surface 
temperature of -30°, I found at  2 feet deep o temperature of -83 
and at 4 feet + 2O, and nt 8 feet + 26O." 

This was in mid-minter, on the largest floe in the open way off 
Cape Stnfford. 

With Parry and other niore recent Arctic travellers, Dr. Kane 
notes the effect- of the vessel in increasing the temperature in the 
neighbourliood, causing R difference of sometimes Z0, and also the 
heating effect due to the apl~ruach of the observer or a lantern. 

For very low temperature spirit tliermonieters me not trust- 
worthy. In~trunients agreeing within 1 * 8  down to -40' were 
found to  differ froin 15' to 203 at a temper:iture of about -GO0. 
The freezing point of mercwy varied from -38O.5 to -41O.5; 
after freezing its contraction is vcry uniform, and the coluniii WW,S 
seen to descend to -444'. 

Sir E. Belcher observed the niercury t o  descend t o  -4G0. 
Spirit thermomcters mere found in some CWOS to agree well 

together, but to differ considerably from others, and from tlie 
most probable temperatures. In such cases they were probably 
companion thermomcters, inadc with the same preparation of 
spirits. 

From April to September 1854, observations were mRde \\rith a 
blnck bulb thermometcr tlo determine the radiation OP heat by the 
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Sun,  and corresponding notes were made on the Solar, light, i.e* 
on the amount of cloud obscuring the Sun. 

Discussion of Wilds. 
The mean true direction of the wind is from the eastward. I n  

the-month of June the mind veers round to the west of eouth. I n  
winter it is E.N.E. (true), and in summer S.E. by S. 

The S.W. and N.W. winds (magnetic), Le., S.S.W. and E.S.E. 
(true), blow most violently, the mean velocity being 10 miles.an 
hour, the average velocity of the other winds being about five 
miles a n  hour. 

* The calms greatly predominate, there being more hours of calm“ 
than hours of wind, a circumsta~ice quite characteristic of the. 

e from the S.W. i n  the summer, and the S.E 
(magnetic) in winter, ie., over South Greenland from the true 
E.S.E. in summer, and from tho true N.N.E. in winter. 
.aNo~~.-Gales appear to come with the warm winds. Snow: 

comes either from the N.W. (magnetic), Le., from the upperpat’  
af. Bffi’s Bay, or front the S.E. or S.W. ix., from betwbn 
N,H,?il. ..and E.S.E. (true), or from tho direction of the 
Spitzbergen Sen. 

Barometric Observations. 
the diurnal changes of pressure there is tqu increase frpm 

2 p.m. (rather rapid) until the maximum is reached at  10 p.m. ; 
then the pressme diminishes until 3 am., remains pretty steady 
until 9 a.m., and then gradually, diminishes to a minimum a t  1 p.m. ; 
the average amount of this.change being about *01 of an inch. 

,There are much greater irregularities both in pressure a d -  
temperature in winter than in summer. There seems to be very 
little, if any, change of the barometric pressure caused by the fall 
of snow. 

During S. and S.W. (magnetic) winds the barometer rises above. 
For other minds it is depressed. 

tho annual changes there is a maximum in April, 
a fall (rather rapid) until August, then a gradual rise until 
November, after which there is little change until February, 
followed by a sharp rise to  the maximum in April. 

eaii value. 

3. DR, HAYES’ &,TPOROLOGICAL OBSERVATIONS in the ARCTIC 

The Temperalure. 
Port Foulkc.-The annual fluctuations of the temperature of the 

air are exceedingly regular, being lowest at the end of January 
and increasing very uniformly until July, and then diminishin 
uniformly from July until January ; the range being from - 26 F, 
to +42’ F. 

Tlie diurnal fluctuation of temperature through the year is D 
ininimum at 2.30 a.m. and a maximum at about 2.30 p.m., passing 

SICAS. ‘ 6  Smithsonian Contributions,” vol. 15, p. 167. 

5 as 



O I  > ( I  O t  

O I  

Port Foulke - - - 3 19 +36 82 + I 1  01 -21 22 
VanRensselaerHarbour -10 59 t33 38 - 4 03 -28 59 - - 2 04 +37 40 1 + 7 09 -35 0.4 Port Kcnnecly - I 

0 ,  

+ 6  86 
-2  46 
+ I  86 



620 METEOROLOGICAL OBSERVATIONS. 

Simultaneous observations at Port  Foiilke and Van Rensselaer 
Harbour in 1861 showed that during four days in March the 
mean difference of temperature was 26’ F. ; Van Rensselaer being 
26“ colder than Port Foulke. At or near Port  Foulke the sea 
does not freeze over entirely during the winter ; the Esquimaux 
reside here during the winter, and animals abound. At Van 
Rensselaer, which is exposed to the north, the climate is much 
more severe, and there is scarcely any animal life. 

At Port  Foulke the south-east, south, and south-west winds are 
warmest, and the wrth-east and north winds are coldest. 

In  his summer journey northwards in 1861 Dr. Hayes made 
observations of temperature at several stations. At Jensen’s 
Camp, latitude 80’ 48’ N., i t  was 4 O . 8  colder than at Port Foulke. 

Across Smith Sound, and up the west coast of Kennedy Channel 
it was on the average 1 0 O . 7  colder than at Port  Foulke. 

Dr. Hayes left Mr. I h o t t  at Jensen’s Camp on May 16th, who 
made observations during his absence ; he himself went north to 
Cape Lieber, in latitude 81’ 37’ N., longitude 694 W., which he 
reached on May 18th. [No longitude seems to be given in the 
tables for Jensen’s Camp, or anywhere north of Cape Hawks 
Camp, in latitude 79” 44’ N., longitude 73’ G’ W.] 

The  fluctuations of atmospheric pressure for the monlh and 
year, and the extremes as well as the direction and force of wind, 
ond the state of weather, are fully shown in tlie tables and curves 
accompanying the record given in the 15th volume of the 
‘6 Smithsoninn Contributions,” which also contains :in excellent 
map of Dr. Hayes’ discoveries. 

T h s  remarkable fact, which so much puzzled Dr. Kane at 
Van Rensselaer Harbour, that the true N.N.E. wind is a warm 
wind, and is laden with moisture, seems to show that the northern 
part of Greenland does not extend nortliwards very far beyond 
his position, but that the winds obtain their moisture from an 
extensire sea to the north or north-east of North Greenland, and 
that they derivc their high temperature from the waters of the 
Gulf Stream, since that seems to be the only warm current flow- 
ing from low latitudes to the Polar re,’ mions. 

4. METEOROLOGICAL OBSERVATIONS by Sin JOHN ROSS, in 
BAFFIN’S BAY in 1818, and at BOOTHIA FELIX (1829-33). 

I n  the appendix to Sir John Ross’s account of his first voyage in 
1818, the temperature of the air and the surface temperature of the 
sea are laid down grnpliically on the same diagram sheet, showing 
a close correspondence between them. On the same sheet are con- 
tained curves sliowing tho vnrintions of 

The barometer. 
The synipiesometer. 
Kater’s hygrometer. 
The latitude and longitude. 
The winds. 
The specific gravity of se:r-water, 
The magnetic variation. 
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The appendix to his (' Second Voyage" contains a complete 
register of temperatures, direction and force of the wind, and the 
state of the weather at various hours, and the daily and monthly 
means, also the registey of the barometer, and an abstract of the 
meteorological observations. 

The prevailing winds through the first winter, 1829-30, were 
N.W and next X.E. South-easterly winds were light, and the 
total average of the wind was much greatest from tho  northwaisd. 
This was also true of the summer mouths. With regard to winds 
and currents Sir John Ross remarks :-tc This, together with the 
" numerous and large rivers which dischnrge themselves into the 
" Gulf of Boothin, must account for the strong current which Sir 
'' E. Parry found running to the eastward in Hecln and Fury  

During the second \?linter the mind prevailed fiom the 
'' north-west j but north-eakt winds were not; so prevalent us 
(' during the former winter, south-west winds being the next ; 
" this may account for the winter being so severe, as there cnii 
(' be no doubt that the wind came from a colder quarter. These 
'6 winds brought vast quantities of ice into the gulf." 

I n  the account of his first voyage to discover North-west Passage 
Parry remarks :- 

(' The wind and tlie thermometer rose together on more than 
one occasion. Ou Dec. 31 the wind freslicned from the north- 

'' east, and the thcrinometei- rose from -%", tho wind changed to 
6' the S.S.E., and the thermometer still continued to rise and 
'6 reached 5" F. Other instances also appear in the register where 
u a change of wind from north to north-east or east was acoom- 
6' panied by a great increase of temperature. The north-east, east, 
u and south-east are the marmest winds." The prevailing winds 
appear to have bcen from the north. 

I n  ,Sir John Frauklin's second expedition to the Polar regions 
in 1825-27, when he went overland to the Mackeiizic River, 
in addition to the usu:tl meteorological record, observations 
were made on the amount of E O ~  radiation by menil8 of a black- 
ened thermometer at Port Franklin, latitude 62" 12' N., longitude 
125" 12' W. ; and nt Carltoii House in the following year, latitude 
52" 5.1' N., longitude 10Ga 13' 13'. 

5. METEOROLOGICAL OBSEXVAT~ONS by SIR EDWARD BELCRER. 
(The Last of the Arctie Voyages, &e.) 

From Sir Edward Belaher's Record' of Temperatures it . W ~ S  
very clear tliat the winters of 1852-53 niid 1853-54 were Very 
sever e. 

On January 6, 1863, the temperature was - 5 1 . 5 O  and continued 
to fall; on the 12t11, at 9 pm., the temperature was -62.53 and 
&he iudices of four thermometers the next morning at 8 a.m. read - 6pOo, - 61+j0, - 6@0°, - 63.20; on the 14th the temperature 
bad not risen above - 46' for four dayS,nnd the ~ W I  for the last 
three days had been - 56-61'. 

From tho 5th to the 15th the mean temperat~ye mas -48.8.880F. 
The temperfitwe did not rise above - 46" for 64 days, or above 

' 

Strait. 
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- 52' for 34 days. For 14 hours it continued between - 5 8 O  
and - 6 2 . 5 O .  Yet with these low temperatures Sir Edward says 
'6 We leave our warm cabins at  50' and rush after science or 
bruin " with a change of teniperature of about 99' F. '' without 
damage." 

On referring to Vol. II., p. 100, it is seen that the !ow tempera- 
tures of - 55' and - 57" were much more keenly felt during the 

"second winter, thus ilhstrating what has been remarked at Moscow, 
that English residents scarcely notice the cold during the first 

the second they feel it much more acutely. 
is said to have registered - 60" F., and on the 
1820 the thermometer stood at - 54O for 154 

The mercurial thermometers were observed to register correctly 
-below the temperature - 395O F., and towards the end special 
attention-was given to this, and the comparison with the standard 
,spirit thermometer showed that down to - 46' the mercurial 
thermometers rise and fall with the spirit thermometer very 

ments on the freezing of mercury showed that exposed 
nutes to a temperature of - 47.7' the mercury began to 

crystallize, the circumference became very convex at the edges of 
contact with the conical vessel in which it was contained, and the 

.centre raised to a point when it had actually congealed. When 
:placed solid into water at -47.5' the mercury became enmed in 
ice, but flowed on the bottom at a temperature of  -44.5' F. Pre- 
vious to freezing, or at the instant of retnrning.to fluidity, the 
.meraury assumed a very active motion, resembling lively polypi, 
parts moving in circles with great velocity. An attempt was made 
to determine the form of crystallization (p. 208). Allsopp$ ale 
was found to freeze at 22.5'; the frozen part was found to be very 
insipid, the remainder concentrated forming an excellent liqueur. 

NoTE.-McClintock froze Abopp's ale when the temperature 
of the air was -354 When its temperature had risen to 17" it  was 
almost all thawed, at 22' it was completely BO. 

P. 209.. In describing experiments on the expansion of a1 
at  low temperatures a very useful caution is given, the neglect of 
which may be very serious, to take care. of the fingers in handing 
good conductors or good absorbers of heat at low temperatures. 

During the early part of March 1853, the temperature still con- 
tinued low, the mean on some days being as low as - 46O, - 5 2 8 O ,  
~-~52', and the mean of 10 days being - 43.23' I?. After the 
17th of March a most decided change took place in the weather. 

The hole for the tide-gauge was cleared, the ice being 7 feet 
thick, and the whole thickness of ice and snow was 21 feet within 
20 pards of the ship. The ice towards the shore grounds in 16 
feet of water, the thickness of off-shore floe formed in one season 
probably does not exceed six fcet in thickness. As soon as the 
hole under the stern for the tide-gauge had been completed, the 
water rushed up similar to an artesian spring; this is singular 
since the fire-hole &re& of the ship had been kept open all the 
winter. 
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Although the winter of 1852-53 was a very cold one it appears 
from the recordkfor November 1853 and January and February 
1854, that the second winter 1853-54 mas much colder than the 
first. 

Thus at the end of January for 84 continuous hours the mean 
temperature is - 54-9', the maximum being - 50°, and for 48 
continuous hours the mean is -57.12' and the maximum -55'. 

The mean of 10 days at beginning of February, - 47.145', is 
%lie coldest on record for thht time of year. 
' This-was the winter during which Dr. Kane wintered at van 
-Rensselaer Harbour, when he experienced such intense cold. 

From the Meteorological Tables at  the end of Vol. 11. it wilil'be 
seen that the warm winds in Wellington Channel are either fk 

. 

from the S.E. 
ey Island strong southerly gales are experien 
n side, but no such breeze appears to extend UQ 

.Welb$an'Channel or even into Union Bay. 
fn t e .table which gives EI comparison of the temperature& 

observed in various Arctic voyages from 1819 to 1855, it is shoqn 
that there is a remarkable coincidence in the times of low ternperk- 
tures and in the mean amount of cold throughout the whole 
range. 

I n  the northern part of Wellington Channel the warm winas 
flow from the east (I. p. 127)) and the gales come from this 
quarter wit11 increasing temperature. 

'' Gales inevitably accompany any nndue rise of tempe 
Gales on the N.E. of Melville Island were strong 

so animals frequent the eastem side of the n 
Melville Island, showing that it is milder on the north- 
(11. p. 48). 
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6. OBSERVATIONS of TXUPXRATURE of AIR and SEA WATER by 
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In  addition to  these, which include the deepsea temperatures 
Observed, Capt. Markham made obocrvations on teniperature of air 
and of surface wnter fitequently throughout July and August in 
Bafin's ]by and LLnncnster Sound, mostly near the coast of Bnffin 
Land. 
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7. SECOND GERMAN EXPEDITION under CUTAIN KOLDEWEY; 

Temperature. 

The winter qutrtcrs of the Expedition were at Saline Islund, 
on the East Greenland coast, in latitude 74" 32' N., longitude 
18" 49' W., but observations were made at various points of the 
coast towards thc north and the south. 

On cowparing obscrvations on the East and West Coast of 
Greenland it is found that, except in the month of December, the 
mean diminution of temperature for one degree of increase of 
latitude is nearly tlic samc on tho East and West Greenland copst. 

The changes of temperature throughout the year at Sabine 
Island are very regular, and can bo said to have only one maximum 
and one minimum. The mean temperature is lowest in January, but 
changes very little until the middle of March, being about -13' F. ;. 
then it increases somewhat rapidly for three months, until the end 
of June, to about 39' F. In -4ugust it descends again, not quite 
so rapidly as it ascended, until November, and with a slight check 
in December it a+i reaches its minimum toward the end of 
January. 

The curves representing thc mean temperatures for differcnt 
hours of the day arc also very regular. 

In  winter the coldest part of the clay is from 2 p.ni. to 2 a.m., 
and the temperature almost rcmains constant throughout these 
hours. 

Throughout each scnson, the temperature at 8 a.m. and at 8 p.m. 
is exceedingly near to the mean temperature for the day. 

The greatest changes of temperature during the day take place 
in the spring, and both in spring and summer the temperature is 
lowest at 2 a.m., and incrcihses very steadily until 2 pm., and 
again diminishes very steadily uutil 2 a.m. 

In the autumn there is no change of temperature from 8 p.m. 
to 4 a.m., then a gradual risc until 1 o'cloclr in tho day, and an 
almost equally gradual fall until 8 p.m. 

The coldest month is January, but February and March are 
very nearly as cold, the lowest cold registered occurring in 
February. Thc warmest month is July, and the highest 
temperature 55'6O F., on the 1st of J u l y  at 2 p.m. .._ ;:.j .,dzcO!,'! 

There is vcry little change throughout the day. 

- 

Temimnture and Wind at Sabine Island. 
It appears that (p. 589) in autumn the north wind is the 

warmest, and next to it thr: north-east and the north-west winds, 
and that the south wind is thc coldest. 

During east wicd it is perfectly clear, and also during the 
north-west wind. 

Two-thirds of the wholc of the snow came from the north with 
the warm winds. 

Winter.-The south-east wind is warmest with a very high 
barometer, and the north-west the coldest. During calms it was 
cold and cloudy. 
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g.-The south and south-east winds are warmest, and the 
coldest, but the difference of tempdrature is very small for 

even the extremes. 
Summes..-There is very little variation in the temperature 

throughout the spmmer, the mean value being 39.67' F. 
The force of the wind was very much greater from the m m Y L  

than from a?y other quarter; with the exception of the winds 
between the north. and north-east all the winds were very light. 

Taking the means for the different winds through the year, it  is 
seen that a change i n  the direction of the wind affects the 
barometer very little. It also appears that in autumn the nortl~ 
wind is warmer than any other, and that, taking the mean of the 
four seasons, the south-east, the south, the north-east, and the north 
are the warmest minds. 

The Barometer. 
The mean daily changes of the barometer show that- 
I n  winter the barometer is highest at 10 a.m., and diminishes 

very regularly through the day and until midnight, after which 
]lour i t  rises as steadily until 10 a.m. ; the whole variation being 
-!,bout .03 inches. 

I n  spriizg there is a, gradual rise of the barometer from 4 a.m. 
to  12 noon, then a gradual fall from noon until 10 p.m. j between 
10 p.m. and 4 a.m. the pressure remains constant, and the whole 
variation is about * 02 inches. 

I n  summer there are two daily maxima, at 12 noon and 12 mid- 
night, and two minima, ctt 4 p.m. and at 2 a.m.; but the total 
change is less than *Ol inches. 

In  azctzmia the barometer is highest about 11 a.m., and falls 
until 4 p.m., then iises and is steady from 6 to 8 p.m., then falls 
again to its lowest level at 2 a.m. ; but the whole variation is '01 
inches. 

In  considering the monthly changes, it appears that the baro- 
meter rises rather rapidly (about * 3 inches) from January to March, 
being then a t 3 s  highest ; then falls rapidly to April and keeps 
steady until June, thcn falls rapidly to its lowest in July and as 
rapidly rises to August, then slowly falls ?gain about * 1 inches 
from August until January, its second minimum 

On Dec. 5, 
whilst a very tievere storni from the north was coming on, the 
barometer remained quite steady ; but while its force was e.t the 
P a t e s t  the barometer rose gradually, and continued to rise 11s the 
storm abated. When it became calm and the wind changed to 
sonth for an hour, the barometer fell a little, but afterwards 
continued to rise. 

The tempeyture continued steadily to increase from the 
beginning of this gale, and when the wind changed iucreased more 
rapidly, and came down again with tlie south wind, to increase 
again 

The barometer was very little affected by storms. 

the wind returned to the north. 

36122, R R  
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8. TEMPERATURES of the  POL^ REGIONS. 
The CLINATOLOGISCI~E BEITRXGE (Dove 1857) contains a dis- 

cussion of the temperatures of the Polar Regions with especial 
reference to the existence and position of Poles of cold. 

The north of Asia is warmer in summer than the regions to 
the north of America, and the changes of temperature through 
the year are very much greater, being quite as low or lower in 
winter than any place where temperatures are observed in the 
Polar regions, and very much higher in summer. The Asiatic 
summer is entirely absent from the Greenland seas, and in  
summer these seas have the character of a sea climate. 

Thus comparing Ustjansk, Jakutsk, and Van Rensselaer for 
the four seasons we get :- 

Winter - - 
Spring - - 
Summer 
Autumn 

I Ustj ansk. - 

-35'95 F. -36 .69  F. -29.56 F. 
-0'62 14.83 -11.47 
46'78 58'59 32.99 
1'02 12.27 - 4' 83 

Harbour. 
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Taking the following year in the same way we may compare 
Beechey Island, Disaster Bay, and Van Rensselaer. 

Disaster Bayrin September 1853 - 17..00 
Van Rensselaer in October - - 0.55 

$ 9  in November - - -23.01 
Disaster Bay in December - - -28.08 

?? in January 1854 - - -37.38 

Van Renspelaer in March - -38.09 
,, in February - - -4024 

in April - -8.6 
Disaster g a y  in May - - - 9.34 ,, in cJune - - - 2’7.91 

,, in July - - 38.12 
Van Rensselaer in August - - 31.35 

These results show that the pole of greatest cold (if there is 
one) in the American Polar Sen is nearly equally distant from 
Merc Bay, the south-west side of MeIvilIe Island, Northumber- 

cold at  any of these places may be due to local causes. 
If we consider this question in connesion with the three ocean 

tides from Behring Straits, Baffin’s Bay, and around the north 
coast of Greenland, we shall see that the line joining places where 
these tides meet coincides very closely indeed with the line of 
greatest and nearly equal cold as already observed. This -suggests 
the consideration whether there is not 8 direct connexion between 
the temperature of the air in the Polar regions and the meeting 
of the ocean tides. See ‘‘ Tides and Currents.” 
A table of monthly dean temperatures of Polar stations is 

added, chiefly taken from Dove’s work, with tbe addition of tlie 
results of those expeditions which have been sent out since 1854, 
as far as they could be obtained. 

A small table of the monthly mean temperatures at stations on 
the West Greenland coast is added for comparison, this includes 
the mean of the temperatures for several years. It also Appears 
from taldes given by Dr. Rink in his account of the meteorology 
of West Greenland that out of 14 years observations at Upernavik 
the mean temperature for January as well ns for March WW 
lower in 1863 than in any other year, being as low as 33O F. in 
each month. This was the winter when Sir E. Belclier was in 
Northumberland Sound. 

land B ound, and Van Rbnsselaer, except in so far as the extreme 



Place. 

fort Hope, 6oo 32' 3.. 8 6 O  56' m . -  - - - 
Winter Island, 66' 11' N., 
S3911"\Y. - - - 

[gloolik, 69' Zl'N., 81' 53' W. 

Boothia, Felix, 69' 59' N., 
gp1tm. - . - 

Mean - - - - 
Port Bowen, 73' lJ'N., 88' 56' w . -  - - - 
Batty Bay, 73O 1%' N., 9l0 10' w . -  - - 
Port Leowld, 7%' 50' N., 

W 2 W r n .  - - - 
Beechey Islmd, 7 4 O  5' N.. 

91" 51'W. - - -  

Melville Islmd, 74' 47' N., 
110~48'V.r. - - - 

75" O'N., 109OC'W. - - 
l e r c y  Bay. 74' 6' N. ll7" 54' w . -  - - - 
Princeof Wales Strait, 72'47 
I+-., 1170 44' w. 

Jan. 

MEAN TEXPERAT~JRE of POL& STATIOWS (FAHRENHEIT). 

Feb. 

-26'68 

-%99 

-1?'58 

-3.2.46 
-33'69 
-32'09 

.. 

.. 
-2G9 

-2i'32 

-19'21 .. 
-35.2 

-li:95 
-32'97 

-29:8 .. 
-38'5 

-29'58 

-ai:% .. 
-31'18 

-33'45 
.. 

-4;:s 

-3F7 

.. 
-25'8 
-38'5 

- 

March 

-2i'lO 

-16'72 

-19'01 
.. 

-20:93 
-34'14 
-31'37 
-2S'Gs 

- i ' 3 8  

-Gll .. 
-22'8 

-li'97 .. 
-234 

-if% 

-zi+ 
-1G19 

-3i+ 
- i : 4  

.. 
-25.7 

-si):86 

-'L5'09 

-28'8 
.. 
- 

- 
April. 
__ 

.. 
-3'95 

&47 

-&a 
i:37 

-6'M 

--e's9 

-6'60 

.. 

.. 
i'12 

-10'0 

i:ss .. .. 
-3'8 

-i'31 

-8.60 

i:84 .. .. .. 
-8'21 

-5-4 

-1'4 

.. 

.. 

.. .. 
-4.8 - 

May. 

1i:SS 

Zs'29 

'25'14 

li'27 
16'02 

15:65 

li'57 

.. .. .. 
G o  

liZ1 

s'96 

li'73 

9'34 

lG32 

lo+.? 

i ' 9  

.. .. 

.. 

- 
June. 

3i:ss 

Zi'17 

Si'16 

36'96 
31'56 

8'16 

36'12 .. .. .. .. 
34'8 .. 
3i'3 

si:27 

i'84 

zi'91 

.. 
36'21 .. .. 
3i:5 

i:1 

.. 

- 
July. 

4i '46 
35'36 

3b:09 

37.94 

35-81 
37'29 

.. 

4'57 

4'26 

.. .. .. .. 
i'4 .. 
37'8 .. .. 
35'69 

3i:12 .. .. .. 
42.45 .. .. .. 
36'7 

zj .5 

.. .. 
- 

- 
Lugust. 

&'9 

3583 

40:w 

36'80 

.. 
36'51 

36'69 
29'72 
31 ' 36 .. .. .. .. .. 
34.5 .. .. 
35:6 .. .. 
&'so 
36'20 .. .. 
3i:59 

Sy'2 

.. .. 

.. (E:;) 
- 

- 
Sept. 

28-57 

3 i k  

e;'& 

.. 
25.09 

23'4 

26'41 
85'88 .. .. .. .. 
G46 

2i53 

lS'4G 

li'00 

18' 5 

.. .. 

.. 
23'52 .. ,. .. 
20'1 

20:2 
(s1.6) 
- 

Oct. 

12.53 

13'25 

13'72 

10'95 

9'07 
10'85 

F94 

8.32 

.. .. 
9'7 

i:5 

-i:40 

.. 
-1'40 
7'39 

-0'6 

9'51 

-1'19 

-i'S3 

4.1 

-5'6 

.. 

.. 
i : S  

6'2 .. 

- 
Nov. 

0'68 

i '88 

-16'65 
-&g 
-11'45 
-1'23 

-5'41 
-5'00 

-5'48 

.. 

.. 

.. 
-14'5 .. 
-6'64 
15' 63 
-6'7 .. 
-7'5 

-6'641 
.. 

-li'33 

-16'83 

-2ih 

-20:1 

-1;:2 

-1o:a 

-16'5 

.. 

Dec. Year. I 
-14'21 

-14% 

-2i:25 

.. 

-2.5'08 

-2i'4s 

-2i:54 

-20'24 
-23'96 

-19'05 

.. 
-22'8 

-3;'51 
-24.12 

4 ' 4  .. 
-22'9 

-3;'51 

-2i:oa 

-2i'48 

-3ir45 

-Zi:62 

.. 
-20'0 
-20'1 
-23'4 .. 

1846 
1847 
1821 
1822 
18% 
152s 
1839 
1850 
1831 
1832 

1825 
1851 
1852 
1848 
1849 
1852 
1853 
1854 
1850 
1861 
1850 
1851 
1852 
1853 
1853 
1854 
1852 
1853 
1819 
lS20 
1862 
1853 
1851 
1852 
1853 
18M) 
1851 

1% 

- 
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.. 
-6'26 

-6'0 
.. 
i:57 

-+47 

6'62 

-3i:09 
-33'97 
-36'03 .. 
-2232 

-li:78 .. .. 
-9:gs 

Place. 1 Jan. I Fib. 

2i:5 

14'5 
.. 

lik 

4 5 4  

5'34 

.. 
-8'60 

-14'00 
-11'30 

-1i:oi 
-i:45 .. .. 

Point Clarence, 600 45' N: I[-;n., 1 ;:a 
-12'05 -7'93 16500. - - 

R.,65°58'W. - - (-ii+O7 -34'02 
Wolstenholme Sound, 760 50' .. 

June. 

3i:O .. .. 
46'06 
40'78 

39-73 
.. 

2 9 3 3  

26'23 
$:85 

3j:pz .. .. 
36'07 

- 
July. 

(4i:42) 

4v74 

.. 
51'91 

46'52 
(37'83) 
38'40 

.. 

3i:40 .. 
40'54 

40'13 .. .. 
3li:86 

hgnst 
- 
(4i'75) 

4:91 
(4'47) 

45'00 

3&67 

(&:41) 
31'35 

3i:35 

.. .. .. 
3s:u 

- 

Sept. 

.. 
4i:75 

&'34 
43-03 

26-76 

li:lG 
9'81 

13-48 
22'60 

.. 

.. 

.. .. .. .. 
2i:22 .. 

MEAN TENPERATDEZ on WEST GREENLAND COAST. 

Oct. 

25'5 

25:oo 

2i:OS 
23'19 

i i h z  
0:55 

-5:w 

i:54 

i:12 

-10'54 

7'60 

.. .. 

.. 

NOV. 

17'5 

i:z5 

-i:25 
4'57 

-1i:SO 

-25'01 
-23-ns 

2'84 

-11'39 

*. 

-2i:oz 
.. 
.. .. 

-0'98 .. 

-25:99 1855 
-37'74 I 1854 1850 

.. I .. 

Place. I Jan. 1 Feb. 1 March. 1 April. I May. 1 June. 1 July. lAugust.1 Sept. 1 Oct. I Nov. 1 Dec. 1 
I 

Godthmb - - - 14'50 16'14 20'21 24'96 34'29 41.07 
Jiobshaven - : - 1  2'44 1 -0'28 I 8'13 i 1;:; 1 E%; 1 41'47 
U p e ~ ~ & v i k  - - - -7'15 -11'65 -4.45 36'88 

46.44 
45'36 
39'96 32'02 1 -1'05 
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G-TEST observed COLD in the  POL^ REGIONS during the seveid months, in Fahrenheit demees. 
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- ; i s 4  
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-i+0 

-&5( 

-5i.O 

-ii.O 
G . 9  

-g.o 

-i+5 

A i . 7  
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-24'9 

-24.9 .. 

.. 
-29'0 

.. 

.. .. 
-w7 - 

1847 
1846 

182l 
1822 
1822 
1823 
1829 
1850 
1851 
1852 
1824 
1825 
184s 
1849 
1850 
1861 
1850 
1851 
1852 
1853 
1865 
1854 
1819 
1820 
1852 
1853 
1850 
1m 
1851 
1852 
1Rss 
1860 
1861 
1853 
1 w  
1855 

1870 
1869 

W. - 
I. - 4'0 

- 4'9 

- 8'0 

- 1'1 
-16'0 

- 7'5 

- 9'0 

.. 

.. 

.. 

.. .. 

.. 
-i&O 

-ibO 

-ii*o 

.. - 9'0 

.. - 4'0 .. .. .. - 4'9 

-i&9 .. .. - 1'0 
7'6 

- 1'8 

.. 

.. .. 
- 

ii .0 

ii.1 

ii-9 

.. 
7-9 

14'0 .. 

June. 1 July. IAugust. 

I I 
is-1 

si.0 

ii-0 

29'1 .. 

32'0 .. 

.. .. .. 
1'0 .. 
0'1 .. 

i i . 0  
28'0 

.. 
-19'0 

4 i . o  
-i5*o .. 

ii.1 

5;-9 

.. 
e.1 .. 

i6.o 

iS.0 

is.0 

5.1 
ii.1 
ii-o- 
ii.4 

&.& 

&O 

.. *. 

.. 

.. 

Si-1 

ii.0 

i i . 0  

i'i.0 

i6.0 

ii.0 

G-o 

&s 

29'1 
26'6 

.. .. 

.. 

.. 

.. 
i i - o  

G.0 

ii.1 

,ii*i 

, i i .0 

22'6 

. i 
el-0 

.. 
I .  .. . .  

I - ib*e 
1 '  ii-0 
I .' 

-24'9 

-&O 

-ik 

- i&O 
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-42'0 

.. 

.. .. 
1 .. 
-31'0 

-ii*2 
-i+0 
-&J 

- 5 i . O  
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11.-TEMPERATURE OF THE SEA, &c. 

1. TABLES of TEXPERATURES of the SEA at VARIOUS DEPTHS 
below the SURFACE, taken between 1749 and 1868. Collated 
by PROFESSOR PRESTWICH, F.R.S. 

The first experiments were made by bringing, up water by 
means of a bucket with valves ; this was employed by Scoresby, 
who showed that in the seas around Spitzbergen, while at  the 
surface the temperature varied from 29' to 42", at depths of from 
2,000 to 4,000feet the temperature was generally about 34' or 36'. 
The apparatus was improved by Lenz, and remarkable results 
were obtained by him in Kotzebue's expedition in 1823. Sir John 
Ross sometimes used Six's therm nd at others took the 
temperatures of the silt f rom th Six's thermometers 
were alw used by Parry and on most subsequent expeditions. 

The observations made in the Mediterranean with these instru- 
ments, which were very probably protected by an outer coating, 
have a remarkably close agreement with those recently made by 
Dr. Carpenter. 

The experiments of Scoresby, Martins, and Ross show that in 
Polar regions the temperature at  depths is higher than the 
average surface temperature, and this applies to Arctic and 
Antarctic regions. From. the experiments of Ross, Sabine, and 
Parry, this rule is not found to hold good in B a W s  Bay, where 
the temperature falls from 30' and 32' at the surface to 29' and 
28O.5 at the greatest depths attained. 

The facta show that at  depths in the tropical seas the tempern- 
ture is about 34' or 35' F., and Len2 has shown that this could 
only be maintained by a constant slow under current from t,he 
poles to the equator, and has dso  shown, by makipg observations, 
that a belt of cooler water exists at the equator, and that tho 
temperature at equal depths is lower at  the equator than a few 
degrees to t,he north or south of it. H e  concluded that this arose 
from the circumstance that the deep-seated Polar watew there 
met and rose to the surface. 

As bearing out this, he showed that the waters in the same 
eone were of lower specific gravity, which was also noticed by' 
Humboldt :- 

" L e n ~  &ows that in the Arctic Ocean the batbymetrical 
isotherm of 35' is deepest on the west of Spitzbergen, while nearer 
Greenland, :nd again nearer Norway, the deep waters are colder. 
The several isothermal surfaces of 404 50°, 60°, TO', and SO" are 
then .traced so.uthward, attaining their mnximum depth between 
500 and 40' latitude, and rising thence towards the equator. 

(6 Taking another zone on the western side of the Atlantic, from 
&fin's Bny to the Equator, he S ~ O W S  that the highest isotherms 
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are not prolonged so far north as on the first line, and that 
the water at  the bottom of the Bay is colder than in the Spitz- 
bergen seas, approaching much nearer that of its maximum 
density and of its point of congelation; whence he concludes 
that this is the main source of supply of the deep-seated cold 
waters in the Atlantic, which, after attaining their greatest depths 
between latitudes 40’ to 50” N.,%re found 3,000 to 4,000 feet 
nearer the surface on approaching the Equator.” 

2. SPECJFIC GRAVITY of SEA-WATER.-J. Y. BUCHANAN. 
I n  NO. 160 of the Proceedings of the Royal Society (just 

published) is a paper on the determination at sea of the specific 
gravity of sea-water which well deserves attention, being the 
result of Mr. Buchanan’s experience on board H.M.S. Challenger. 
He draws attention to the great care required in the means used 
for collecting the mater and making the necessary measurements, 
and foi: reducing the rcsults, and describes the special instrument. 
(on the principle of Nicholson’s hydrometer) which had been 
made for him, and which he had used and tested by comparison 
with other methods. 

His mode of reduction by the graphical method in which he lays 
down isothermal lines and forms a chart by means of which the 
specific gravity of sea-water at any temperature may be at once 
read off from its observed specific gravity at any other temperature, 
is aleo well worthy of adoption. 

3. FOI~CHIIAIII~X~S RESEAI~CIIES on SEA-WATET: a i d  CURRENTS. 
(Report of British Association, 184G, p. 90.) 

The greatest quantity of saline matter is found in the tropical 
regions far from land where there is 36% parts of salt per 1,000 
of salt water. The proportion diminishes on the western side of 
the Gulf Stream and near any coast. Towards the north-cnst it 
decreases slightly, but is pretty constant over the North Atluatic, 
about 35.7 per 1,000. 

Morc than 100 miles 8. of Greenlaiid the proportion of salt is - 
35.0 per 1,000 parts. 

I n  navis Straits, 40 miles from land, 32.5 per 1,000, and this 
is nearly the propol-tion in the Polar current. 

In  ldtitude 433” N. and longitude 464.” w., i t  iS 33.8 per 1,000. 
This points to  the fact that the vapour rising in tropical regions is 
condensed in Polar regions and flows back in the form of Polar 
currents, so that more watcr flows away from than towards the 
poles. 

[This Eeems clearly indicated by Parry’s rapid drift to the 
southward off SpitzbeFgen, where some portion of the influence 
of the Gulf Stream mght be supposed to extend to prevent such 
a southerly drift.] 

The water, of d i fkent  mas may contain more or less salt, but 
the relatice proportion of its constituent saline parts changes very 
little, 
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Comparing the aea in different parts, the proportion between 
chloTine and S U I ~ ~ U T ~ C  acid- 

I n  the Atlan$ic is - - 10,000 to l@8 

Iceland, and Greealand- - 10,000 to 1,193 
In the sea between the Faroe Isles, 

I n  the German Ocean - - 10,000 to 1,191 
I n  Davis Strait - - 10,Ooo to 1,220 
In  the Knttegat - - 10,000 to 1,240 

The proportion of sulphuric acid increases near shores. 

4. SUIWACE TEMPERATURE Of SEA-WATER. 

The mean monthly d u e s  from hourly observations in Van 
Rensselaer Harbour, at a depth of 4 feet were :- 

1853, September, 2 9 O . 1 ,  October 28O.8. 
From November to March, 28'"7. 
1854, April, 28O.8, May, 28O.9. 
,, June, 30O.3, ;Tuly, 32'-3. 
,, August, 31O.8, September, 31O.3, October, 30". 9. 

After November 1854 the readings remained constant R t  29O.O. 

5. MEASURING the SPECIFIC GRAVITY of SEA WATER. (Die 
zweite deutsche Nordpolarfahrt, vol. ii. 11. GG7.)  

A very complete series of determinations of the specific gravity 
of sea-water at the surface and at  various depths was made by 
Dr. Borgeii with a very delicate glass hydrometer. A full account 
of the results is given in bhe excellent record of M. Koldewey's 
Expedition to East Greenland. The instruments were tested at 
Gijttingen by Professor Kohlmusch before the Expedition sailed. 
In  worlring out the results the temperature + 15" C., or 59" F., 
mas taken as the standard temperature, aiid the tables ofDr. Gerlach 
on tlie specific grnvities of sd t  solutions of different strengths and 
temperatures (Frciberg, 1859) were employed. For other tem- 
peraturcs than + 15" c., a correction was required for the change 
of volume of tlie glass. 

As-these tables will be useful for working out the results of 
any observations which may &e made on the specific gravity of 
sea-water, and will at once give the relative strength of the salt- 
water when its temperature is known ; tlie portion of ihem which 
may be. required is added to the Manual, and also the table of 
corrections for the change of volume of glass for different tem- 
perat ures. 

To mnke an observation, the reading of the hydrometer must 
be tnlren and the temperature of the water ; multiplying the 
observed reading Of the hydrometer by the correction for the 
observed temperature, and substrncting the result from the reading 
of the hydrometer, we get the specific gravity at 16' c:. ; 011 
referring to the table of' strengths of solution the per-centnge of 
salt in the fiea is obtaiiied. 
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Temperature, 
(0 ~ 3 7 "  

Salt Solutions. Volume 
of Qlass Dietilled 

water. 

0 

1'0082 
1'0081 
1'0050 
1'0079 ' 

1'0078 
1'0077 
1'0076 
1.0074 
1'0072 

i e 
8 
4 
6 

8' 
9 
10 
11 
12 
18 
14 
15 

; 

' 

1'0007 
i-nnn? 

1'0235 
1'0256 
1'02% 

1'0283 
1'0292 
1'0231 
1'0250 
1'0229 
1'0228 
1'0226 
1'0386 
1'0223 
1'0221 
1'0219 
1'0217 

i w m  

- .._. 
1'0008 
1'0009 
1'00092 
1 * 0009 
1'000s 
1'0007 

1'0912 
1'0911 
1'0510 

1'0508 
1'0507 
1'0506 
1'0304 
1'0503 
1'0501 
1'0300 
1'0298 
1'0296 
1'0294 
1'0292 
1'0290 

1.0509 

i*oooi 
1'0006 
1'00068 
1'0006 

1'05877 

1'0384 
1'0385 
1'03816 
1'0380 
1'0578 
1'0877 
1'0576 
1'05797 
1'0571 
1'0569 
1'0567 
1'0386 
1'05628 

1'0386 
1'0385 

1'0004 
1'0002 
l'oool 
1'0000 

0'999612 

0'099690 
0'999716 
0'999741 
0'999767 
0'990798 
0'999819 
0'999846 
0'099871 
0'999807 
0'999922 
0'999948 
0'999974 
1'000000 

0'990658 
0'999864 

I'OORR i.OO% 
1'0084 
1'0084 
1'00841 
1'0085 
1'0083 

1'0169 
1'0159 
1'0169 
1'0169 
1'0169 
1'0168 
1'0167 
1'0166 
1'0166 
1'0164 
1'0165 
1'0161 
1'0160 
1'0148 
1'0147 
1'0145 

I I I 

The following table contains the corrections for the change of 
volume of the Hydrometer: 

Temperature. I Reduction. I/ Temperature. 1 Reduction. 11 Tcmperature. I Reduotion. 

-0~0009 

16 12 12 
3 15 11 13 
4 14 09 14 

The observations are divided intofour sets- 
(1. Those in the North Sea 60' N. lat. 
(23 The North Atlantic. 
(3.) The Polar Sea to the border of the ice. 
(4.) The Ice-bound sea. 

The mean specific gravities and corresponding strengths of 

(1) 1.02545 (2) 1.02594 (331 1.02493 (4) 1*024l'1 
~ 3'611 { 3.578 { 3.439 { 3.326 

Observations were also made at  various points along the coast 
of East Greenland in July and August 1870, which showed that 
after the melting of the snow the water collected contained only 
about 2 per cent. of salt. 

Observations were also made on the increase of specific gravity 
with the depth, which show some remarkable changes in different 
parts of the Atlantic and the Polar Sea. 

A useful table is also given in Die zweite deutsche Nordpolar- 
fahrt, vol ii., p. 69'7, comparing the summer temperatures at 
almost all Polar stations in Greenland, Arctic America, and Rusfija 
where observations have been made. 

solution were- 
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6. SPECIFIC GRAVITY uf SEA WATER (MCCLINTOCIC). 
(~ppendi j .  to Recorn of voyage ~f (6 F~.T? p; iii.) 

In this Appendix are contained the specific gravities of sea 
water; remarks on the state of the ice and on aurora and atmo- 
spheric phenomena. 

The sp. gr. of surface water fell from 1.027 on the 9th of Bug. 
1857 to 1’0208 on the loth, when the yacht was susrouaded by 
icebergs. 

Temp. 
On Sept. 5th sp. gr. o at surface - 1 -0265 28 .8  

>>- > Y  

>, 9 ,  

Y, 9 ,  

freezing salt water and to evaporation 

perature of the external air being 
ometer ntood l’ro hi h 
ssion of ‘heat t h r o u s  

but within a snow hut th 
difference being due*’to the 
from the sea beneath. Evaporation goes on through ice from the 
water underneath it. 

On the coast of‘ Lapland, much salt is ninde from the sea or 
floe ice, not from fresh water, glacier or puck-ice. 

In  the drift down BaEn’s Bay, McClintock remarks :- 
Sept.-Melville Bay. Ice drift affected by local cause. 
Dec.-In mid-channel a tendency to drift westward. ’ 

F&. and March.-Drifted parallel to the Greenland shore. 
April.-Ice deflected eastward by land to  the west. 

A table of the winds and ice-drifts is given on p. 110. 

Rapid 
increase of drift. Could not ascertain the existence of curront. 

III.-PHYSICAL PROPERTIES OF ICE. 

T GRINNELL EXPEDITION under COMNANDER DE HAVEN 
(1852). FORMS of ICE. By DR. I~ANE. 

De Haven, in his drift through Lancaster Sound and BaEn’s 
BW, met with some very singular cases of the bending of large 
blocks of ice. 

In one cage, a table ofice, 4 feet thick, 18 feet long, and 16 broad, 
Was curved 80 as to form a well-arched bridge ~CSOSS a water 
chasm. It had evidently reared high in the air, and then gra- 
dually bent over. 

In another .case, a straight block of rectangular section and 
50 f& long resting, on other blocks near its two ends, was bent 
down by its own weight SO as to form the arc of a circle. 

[The change of form produced in ice by pressure or by its own 
weight is due to the fact that the temperature of the melting point 
of ice is different under different pressures. Uiider pressure ice is 
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melted below 32‘ F. ; so that if pieces of ice rather below 32’ F. be 
placed in a mould and psessed, the portions of the ice which press 
against one another will melt, and so the pressure Will be relieved. 
In consequence of the removal of the pressure, the water &ill freeze 
again, since its temperature is below 32’ F., and the pieces will be 
frozen together and take up a new form; this may be agaiin 
moulded in the same way into new forms in consequence of the 
alternate melting of the ice by pressure, and its regelation when 
the pressure is removed.3 

(Reference should be mado to Tyndall’s (‘ GIaciers of the Alps ” 
on this ana on other questions connected with glacier-ice.) 

I n  his narrative of the voyage, Dr. Kane says :- 
“ I n  Wellington Channel our ice had not acquired its full 

firmness and tenacity; its structure was granular and almost 
spongy, its mass infiltrated with salt water, and its plasticity such 
that it crumbled and moulded itself to our form under pressures 
\vhich would otherwise have dcstroyed us. 

“ B y  the time we had reached the middle of Barrow’s Strait, 
and the winter's midnight of December had darkened around us, 
our thermometers indicating a mean of 15’ and 20’ below zero, the 
ice attained a thickness of three feet, with an almost JEinty ~CWLZ- 
ness, and u spli?itery fructzcre at right angles to its horizontal 
plane. Such ice was at its surface comp1,etely fresh, and, when 
tested with nitrate of silver, gave not tho slightest discolouration.”i 

(Chapters XLIL. and XLIII. contain an account of remarkable 
changes in the floe-ice in Bailid’s Bzty). 

Dr. Kane discovered that the floes ‘;which had formed in 
4‘ mid-winter at temperatures below -30 were still fresh and puie, 
4‘ while the floes of slower growth, or of the early and lato portions 
(( of the season, wero distinctly saline. Indeed, ice which only 
g C  two months before I had eaten with pleasure was now PO salt 
‘6 that the very snow which covered it was no longer drinkable.” 
‘‘ Another element in the disintegration of the floes, of which 

this was but a preliminary process, struck me foscibly a little 
later in the season. The invasion of  the capillary structure of tho 
ice by salt water from below would act both cliernically and 
mechanically in destroying its structure ; but I am led to believo 
that, in addition to the actions of simple infiItration, forces allied 
t o  endosmosis are called into play.” 

‘IThe iufiltration of saline water through the ice assists the 
process of disintegration. The water formed by surface or sun 
thaw is, by the peculiar endosmitic action which I believe I have 
mentioned elsewhere, at once rendered salt, as was evident from 
BaumB‘s hydrometers and the test of the nitrate of silver. The 
surface crust bore me readily this evening at  a temperature of 21O 
and 19’, giving no evidences of thaw. Beneath, for two inches 
it was crisp ;Lnd fresh. AB I tried it, lower, cutting carefully with 
my hear-knife, it  became fipongy and brackish ; at eight inches 
markedly 80 ; and at and below twelve, Sdt-WatCr pnste. o u  the 
other hand, all my observations, and I have made a great njany,, 
prove to me that cold, if intense enough, will, by its unaided 

. 
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action, independent of percolation, solar heat, depending position, 
or even depth of  ice, produce from salt water a fresh, pure, and 
drinkable element? 

2. ICE OBSERVATIONS. By SIR EDWARD BELCHER. 
(Sir Edward Belcher.) The Formation of Floe-Ice. 

Some interesting experiments were made on the rate and 
mode of formation of the floe or salt-water ice by inserting Q 
wooden tube, with two opposite sides partially open, into the ice. 
The results from November to Mmch, recorded on page 123, 
Vol. I. show an average increase of ice of half an inch a day 
solely from below. Observations of thickness were made every 
10 days, and compared with the recorded temperatures. 

After the ice-gauge was raised in March 1854, observations 
were made on tlie in-shore ice to discover when the ice-crystals 
ceased to attach themselves to the under surface. From Novem- 
ber 5th to March 25th the thickness had increased from 18 to 
68 inches. 

to be 66 inches. 
Again on April 9th (p. 161) the tliickness of the ice was found 

The ice had not only ceased to form, but the 
dower portion of two inches in depth;vas entircly composed of 
loosely coherina separate crystals yielding easily to the pressure 
of the finger. %he ice in contact with these crystals was also in 
a rotten state. 

By experiments made by rapidly lowering bottles.fitted with a 
plug of loose cotton to .st considerable depth so as to bring up 
weter from that depth, the water vas  found to be full of 
crystalline stars of ice. 

These results entirely %reed with experiments made on Be&- 
water in glass cylinders nt 50' F., and submitted to a temperature 
of - 24' P. The crystallization commenced from below. As the 
freezing point was approached, peculiar stars mere produced, and 
rose to the surface where they became attached to and formed the 
general mass. Those stars were perfect detached crystals, similar 
to those met with in the atmosphere. 

Experiments are also described in Vol. I. (p. 150) intended to 
measure the amount of evaporation from ice, and cubes of ice 
from different layers were exposed to the upper-deck temperature 
during winter, and weighed at intervals to determine the changes. 
The water which thawed from these cubes was bottled for future 
examination, and the atmospheric nir in well-dried bottles, md 
covered with leather and bladder, was also obtained. 

I n  the Appendix at  the end of Vol. 11. of the Last of the Arctic 
Voyages will be found records of experiments to a s c e r t p  the 
amount of evaporation from cubes of salt-water ice from different 
depths in the floe; also an Analysis of tho Water, and a most 
interesting Account of Observations on the Forms of apd Changes 
in Crystals of Ice and Snow, with mag~lificent pictures of the 
remarkable and, in soine cases, compIicated forms which were 
observed. 
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1'004 

-010, 
trace 
'078 
'024 
'124 

1.739 
*594 

3.723 
*372 
'052 

3. The COMPOSITION of SEA-WATER and of SALT-WATER or 
FLOE-ICE. (Vol. 11. p. 293.) 

In the Appendix are also tables giving the composition of sea- 
water and of the melted sea-water or floe-ice from different depths 
of the floe in Wellington Channel, taken during the period at 
which it became solid for the season. 

The waters contain large quantities of carbonates of lime and 
magnesia, no doubt due to the presence of those substances in 
rocks in the neighbourhood. Water taken at spring-tide from a 
depth of 10 fathoms, contained more chloride of sodium and less 
Rulphnte of lime than the water 4 feet below the ice, and contains 
sulphate of magnesia in place of chloride or bromide of magnesia. 
The water of the ice is obviously derived from land sources, but 
the amount of common salt shows that some sea salts are inter- 
mixed with the natural salts derived from the land. 

1.006 

,050 
'009 
* 142 
.041 
*363 

1.933 
-096 

3,476 
.472 
'128 

ANALYSIS of the ARCTIC FLOE : in 1,000 grains of Water. 

1.007 

'010 
-032 
,118 
'043 
*471 

2.708 
* 128 

4'424 
-575 
'140 

- 
Specific gravity - 

Sesquioxide of iron and phosphate - 
Insoluble lime - 
Soluble lime 
Insoluble magnesia - - 
Soluble magnesia - 
Sodium - 
Potassium - - 
Chlorine - - _ -  
Sulphuric acid - 
Carbonic acid - 

1*007 

*008 
-015 
,103 
-052 
*360 

2.286 
-096 

8*950 
*497 
~ 1 5 4  

No. 1. 1 No. 3. 

Sesquioride of iron and phosphate - a010 
Carbonate of lima - - tracc 
Sulphate of lime - - '189 

Chloride of magnesiun1 - - ,289 - '133 - -855 
Sulphate of potash - 
Sulphate of soda - 
Chloride of Bodium - - 4.132 

Carbonate of magnesia - - *050 

Total residue - 5'158 
l$esidue by evaporation - 5'400 

*C50 ,010 -008 
'016 *058 -046 
'344 '274 -250 
*I10 -090 '110 
'859 14122 *a55 
-220 *284 -220 
'300 .604 *442 

4.668 6'129 5.454 ------ 
6.567 8.471 7.385 
6'600 8.340 7.280 

No.4. I No.8. 
I 
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Sesquioxide of iron and phosphate 
Carbonate of lime - -048 

Chloride of calcium - -283 
Carbonate of magnesia - *232 
Sulphate of magnesia - - 
Bromide of magnesium - - 1 } 1.863 Ohloride of magneaium - + - 
Sulphate of potash - '854 

-010 

Sulphate of lime - - 2.711 

Chloride of sodium - 27'621 

33-112 

1.026 
-- 

- 1  Specific gravity - 

h f i y s I s  of the ARCWIO SEA WATER. 

- I No. 2. I No. 7. 

'022 
'091 

1'149 - 
'171 

1'880 

-097 
'965 

28'916 

92.791 

1.027 

---- 

Sesqdoxide of iron and phosphate 
Insoluble lime - 
Soluble lime - 
Insoluble magndia 
Soluble magnesia - 
Sodium - 
potassium - 
Chlorine - 
Sulphuric acid - 
Carbonic acid - 

a 0 1 0  
*027 

1.260 
-110 
-571 

10.853 
'384 

17.950 
1.986 
*284 

-022 
'091 
'474 
'081 
,491 

,432 
17.685 
2.040 
.260 

- 
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4. ICE OBSERVATIONS. By DR. WALKER, during the Voyage of 
the (‘ Fox.” (From the Journal of the Royal Dciblin Society, 
Jan. ISSO.) 

My attention was directed to the analysis of ice, and the changes 
produced in sea-water when freezing, by the various and contra- 
dictory opinions held by different authorities. Sir Charles Lyell, 
in his ‘‘ Principles of Geology,” p. 96, states that sea-mater ice is 
.fresh, having lost its salt by the decomposing process of freezing. 
Dr. Sutherland, in his “Journal of Penny’s Voyage,” says that 
sea-water ice is salt, containing about a quarter part of the salt 
of the original water, the proportion depending upon the tempera- 
ture ; it being very probable that the lower the temperature is the 
nime salt the ice will contain. At variance with both of these, 
Dr. Kane asserts in his ‘6 Arctic Expedition,” pp. 377, 385, 392, 
that, although at some temperatures and at some small thicknesses 
the ice may be salt, yet, “ if the cold be sufficiently intense, inde- 
“ pendent of percolation, solar heat, depending position, or even 
I‘ depth of ice, there will be formed from salt water n fresh, pure, 
(‘ atzd drinkable element.” Baron Wrangell (“Le Voyage au 
Nord de la Siberie”) mentions that the salt left Zy evaporation on 
the surface of the ice is mixed with the snow that falls upon it, 
and is eaten as salt with food, though bitter and aperient. 

Five different sets of observations were carried out duriiig the 
winters of 1857-8 as we drifted down Baffin’s Bay, Davis’ Strait. 

1st. To observe the changes in specific gravity of sea-water ice 
formed under different degrees of cold. 

2nd. Formiug fresh water from salt (or sea) water, by freezing 
the latter, and thawing and re-freezing the ice thus formed, 
continued one, two, or three times, as necessary, at  different 
temperatures. 

3rd. Converse of last, forming brine from sea-mater by freezing 
at  different tempcratures, and re-freezing the residue. 

4th. Specific gravity, &e., of saline efllorescence at  differcnt 
temperatures.expresscd from sea-water ice in its early process of‘ 
formation. 

5th. Specific gravity of.  ordinary ice of winter fdrmation fit 
closc of winter, taking specimens at different depths. 

On the 7th of September 1857, we were frozen in whilst 
endeavouring to pass through Melville Bay, and. until the month 
of April 1858 our ship was immoveahly fixed in the ice. During 
a11 the intervening time I have watched and tested the growth 
and condition of the ice formed, taking advantage of all oppor- 
tunities which offered, and filling up every blank, as far as possible, 
by artificial means. An abstract of the changes produced are 
here given, with tables of the observations. 

When the temperature of the water and air falls below 28O.5, 
sea-water exposed will in a short time bo covered with a thin and 
almost pellucid pellicle of ice, of a very plastic, nature, allowing of 
a great amount of bending, curving, and such like accommodations 
to external circumstances. I n  proportion l o  the temperature, 
this covering becomes thicker, and presents I vertically striated 
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appearance, identical with that of sal ammoniac, gradually diu- 
appearing as the mass thickens and gets more compact; still, the 
lowest portion, or that most recently formed, alcvnys presents this 
aspect. When this pellicle or covering becomes of the thickness 
of a quarter of an inch, or more, small white crystals appear on its 
surface, at first sparse and widely separated, but gradually forming 
into tufts, and ultimately covering the whole surface. This may 
be called '' efflorescence." This also differs as to it3 appearance, 
quantity, and quality, according to the temperature of the air at 
the time; its true nature and the purpose it fulfils will be wen 
presently. For the first few hours or days the increase of the 
thickness o€ the ice is rapid, on account of the comparative 
exposure to the coldness of the atmosphere, but afterwasds the rate 
of growth is much slower and more uniform. 

I n  this way is formed the great body of ice known ns '' the floe," 
01' "great pack" extending approximately from 78' to Go N. 
latitude, about 900 miles in length and 200 miles broad, enclosing 
nn area of fibout 500,000 square miles. Dr. ICane states that the 
werage thickness of this ice in 1850-51 was 8 feet; during 011r 
drift in 1851-58 i t  was 5 feet. This body of ice is not all leval; 
its otherwise uniform level is disturbcd by hummocks, these being 
produced by the piling up of tho tables of the floe by pressure ; 
such accumulations not only appeas above the susflaco of the floe, 
but exist also caidemeatl~ it to a fikr greater degree, 80 that a, 
larger quantity of ice is formed annually than the iner0 superficial 
extent of the floe would lead one to suppose, and at  the same time, 
on account of their abundant presence, materialIy increasing its 
average thickness. The ice thus formed varies in specific gravity 
according to the temperature at  which it was fi'ozoli, the density 
decreasing in proportion to the degree of cold; sucli decrease 
being more apparent from tho freezing point of sce-water down to 
zero, and froin that becoming less evident, yet still present. Yet 
in  no cnse (nnd niy observations extend. from below tile fi.eezing 
point to -42') could I obtain fresh miter, tho purest being of 
specific gravity 1 * 005, and affording abundant eviilence of the 
presence of salts, especially chloride of sodium, renderilia it unfitted 
for culinary purposes, much less for photographic use. Fable NO. 1 
gives the observations on the changes of specific gravity of the ice 
fol'med under different degrees of cold ; this is surface ice, but n. s 
this ice inci~enses in thiclrness and becomes exposed to gseater degrees 
of cold, it gradually becomes more compact and close, and part of 
the remaining salt is expressed, SO that, by the terminatioii of the 
season, this same ice is somewhat fresher t,han when it was formed. 
This is shown by tho observation on the 15th of Janunry and the 
22nd of MRfch 1858. All the floe which annurtlly drifts out of 
Davis' Stra1tS 1s not formed at  the same tempoi*&nre, as wide 
cracks and lanes appear abundantly. at times throughout the 
whole winter, 90 that parts of the surface are formed at f 10' os 
80, and others - 20° or - 40Q. I say pavts of the surface, 
because thnt portion first formed acts as a coveriug to tl1e 
remainder from the cold, SO thnt, proportionately, there is but 

36122. s s  
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little formed at  a low temperature ; but, no matter at  what 
temperature formed, a part of the remaining salt is expressed as the 
ice contracts and becomes closer. 

Having thus found that sea-water ice loses some of its saline 
constituents, I endeavoured to find out what became of the 
remainder. 1 have above spoken of the white crystals formed 
on the surface, called efflorescence ; on testing this, I found that 
it contained a considerable portion of the ejected salts. This 
efflorescence formed at all temperatures, from a little below the 
freezing point of water to the lowest temperature observed ;*this 
also in character, density, and amount, varied with the tempera- 
ture at which formed, its density increasing according to  the 
degree of cold. I n  the act of freezing, some bf the saline particles 
were squeezed out of the ice and forced to the surface, there 
becoming crystallized' if the cold were sufficiently intense, but, 
if not, only part forming crystals, the remainder forming a pasty 
semi-fluid understratum. This efflorescence appeared, sooner or 
later, according to the temperature, but genei'ally commenced 
when the ice was about fths of an inch thick ; from this period 
until the ice WBR from 4 to 9 inches thick, more or less was forced 
out; when it attained the latter thickness, this exudation ceased, 
a.a the upper portion of the mass had now become too compact 
and too consolidated to allow of its protrusion. At temperatures 
above zero, the amount of efflorescence was small, not always ~ v d l  
crystallized, and scattered over the surface, being slow of appear- 
ance, and taking a long time to crystallize ; whereas at low 
temperatures there was an abundant crop, well crystaIIized,,and 
covering thickly the whole extent of surface. To test the 
residuary maas of water after the ice had been formed, so as to 
determine the amount, if any, of salts expressed into it, set NO. 8 
was instituted. By exposing sea-water to different temperatures 
in a large tub, and testing the residue after the ice was taken off, 
I found it contained some considerable povtion of the expressed 
salts ; this portion being dependent on the temperature and length 
of exposure. On many of these occasions I found on the surface 
of the ice a pasty fluid, being the liquid efflorescence not yet 
crystallized. Baron Wi*angell, in his Travels, noticed this extra 
saltness of the crystals found on the surface, but  attributed it to 
evaporation. Now, this cannot be the case, as evaporation is *less 
in proportion to the cold, whereus the amount and density of the 
efflorescence increased in proportion to the cold. By exposing 
the residuum of the first freezing of salt-water to a second, a 
residue was obtained, containing much more salt, and by a con- 
tiquance of freezing this resldue or its residue, a concentrate? 
brine was obtained, no limit being apparent, so far as my expen- 

were made. This set of observations led to another. No. 2. 
Finding that some of the salts were precipitated, I tried to form 
fresh water by a similar exposure of sea-water, and, thawing and 
exposing the ice thus formed three or more times, 1 succeeded in 
obtaining water of a density of 1.0025 and 1.0020, these results 
being dependent on the time of exposure andtem perature. Oppor- 
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tunities not always occurring during the winter of examining 
the ice formed naturally, I endeavoured to fill up the blanks by 
artificially freezing sea water. The results given in the table may 
not seem as uniform as would be expected, consequent on the 
amount of efflorescence not being always crystallized, and ad- 
hering to the ice at  the time of thawing and testin . Still, from 

the residue, the conclusion may with propriety be educed, that, 
us tBe temperature decreases fT*om +28O15 to the lowest amount 
of natural cold, the ice formed will, in equal times, also dewease 
in densit9 and increase in thickness. Most likely there will be a 
point at  which this decrease in density will be in a degree limited, 
due to the rapid increase of thickness under extreme cold (say 
-60' or -70°) in a short space of time. 

I have before stated that we were frozen in on the 7th of 
September 1857; the new ice then forming around us was of 
specific y v i t y  1.0235 (30O); on the 15th of January 1858 this 
same sur ace ice was specific gravity l'0102 (30O) ; on the 22ud of 
March 1858 specific gravity 1.0078 (30O) ; so that this surface 
ice, which was exposed for 64 months to a temperature varying 
from +28'2 to-47', had, by contraction, squeezed out so much 
extra of its remaining saline constituents. 

Set No. 4 gives the results obtained from the testing of specific 
gravity of efflorescence formed at  different temperatures. If the 
temperaturo at which the efflorescence was expressed were not 
sufficiently low to freeze it, it remained for a time semi-fluid and 
pasty, only producing crystals on its surface; but as the cold 
increased, all the quantity .squeezed out became crystalline. At 
first, the spots of emergence of  those crystals were few and widely 
separated, but as the ice increased in thickness, the efflorescence 
also increased in quantity, and, after collecting in tufts, ultimatoly 
spread over the whole ; except the temperature were lotv, these 
crystals generally presented a moist appearance, but if below -loo 
they were always dry and hard. These crystuls, from below + 2 8 O . 5  to -254 presented almost the same form, the changes 
being very slight and dependent on the amount of aggregation, 
the original being in the form of a broad feather, with plumes 
and secondary plumes branching off those ; length varyiug from 
2 to 2 inches, breadth from 4 to 1 inch. But at and below the 
temperature of - 2 5 O ,  the crystals presented a very different form, 
having the appearance of long acicular fibres, varying from & to 
2 inches in length, of no definite structure, but always fibrous, 
from +'B to & of an inch in diameter, sprouting up from a bmc 
tuft very like pure crystals of u ca,&ne." Whether this change 
in form In the yystal is dependent on the cold, or greater amount 
of saline ingredients present, 1 cannot say. 

When the sun-rays in spring become sufficiently intense, the 
exposed surfaces Of finow, ice, or effiorposoence, begin to melt. 
During the winter, a11 cracks and lanes of water appear in the 
floe, these are covered with ic2, efflorescence, and some little 
snojv, Tlic lncltiiig point of this mixture of efflorescence and 

the results obtained, and the compc?sition of the e 2 orescence and 

8 8  2 
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snow is much lower than that of sea-water ice, the dcgree de- 
pending upon the amount of salts contained. Consequently, in 
these lanes does the disintegrating action first comnience ; the 
sun’s rays acting on this mass, thaw it,, and form a kind of sludge 
on top ; afterwards exosmosis and endosmosis commence, the ice 
actiiig’as the membrane between the salt water below and the 
sludgy pools nbove ; in time this intervening ice becomes per- 
meated and infiltrated with salt, less buoyant, and thus soon 
becomes a prey to the eroding action of the water and the thaw- 
ing power of the sun. Thus the new lanes and bay-ice are first 
brolren up, allowing more play to the water on the remaining 
thicker mass, and a t  the same time giving greater advantage to 
the action of tlic wind, which drifts it to a warmer situation, 
where it is soon reduced in bulk, and graduaIIy wastes away. But 
not only do these lanes experience tho effect of the efflorescence, 
but also the main body of the floe, but not to so great an extent, 
as there is more snow mixed with it, and the intervening mem- 
brane is much thiclrcr. The portions of tlic hummocks which 
were below the general under surf:ice of the floe having become 
water-eaten, honeycombed, nnd cletnclied, now make their appear- 
ancc (untler the name of tougue-pieces), and act the part of 
wedges, keeping q i a m t c  the [IifYcrent fields and masses of ice. I 
have said these tongue picccs are mater-eaten and honeycombed. 
The salts retained in the ice are not equalIy dispersed through it, 
but are (if I might so speak) contained in cells, having aggregated 
at the time of freezing ; as tliese cells m e  exposed to the thawing 
power of the mater beneath, they become melted much sooner than 
the mass of the ice, Iess heat being required, and thus present the 
lioneycomberl appearance seen by every onc as they sail through 
nips in the floc. The needle-ice spoken of by Parry ~ n d  other 
Arctic travellcrs over ice is due to the same cause, although1 that, 
distingriishcd navigttor says it depends 011 the drops of ’rain. I 
have often seen i t  in early summer, before one drop of rain had 
fallen, but when the sun had commenced to act on the snrfaco of 
the ice. 

A word or two on the appearances seen when sea-water wrls 
frozen in a capacious vessel. After, say, 12  hours’ exposure, 
when the ice was removed, it was found vertically striated, a11d 
oftentimes divisiblo into two or more layers, the under-surface 
presenting a curious aspect, small lines of about half an inch long, 
and in groups of four or six, reticulating, seemed to cover tlic 
entire under-surface. 

This occurred at all temperatures, and independent of length of 
exposure and consequcnt thickness of ice. From tho bottom of 
the vessel thin plates of ice were seen protruding into the resi- 
duary water, from + to  2$ inches long, and proportionately wde. 
These merc found to  be muc11 fresher than the ice formed on top, 
or the residue beIow ; they CompIetely studded the bottom of the 
vessel. The appearance of these plates was not at all modified by 
the varied density of the residue in which they were formed, or 
even the density of the primary solution ; but of course their 
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density varied with that of the solution in which they mere found. 
On breaking this art,ificial sea-water ice, its well as that naturally 
formed wliilst under two inches thick, I observed that i t  easily 
separated into perpendicular Iaminze, thin, but not long ; when 
viewed with a magnifying glass,. presenting the same appearanc:: 
as that of the plates just mentioned ; the markings noticed on 
the under-surface being but the edges of these laminre, wliich, 
being p h e d  side by side, presented a sal ainmoniac appearance : 
i n  fact, a mere lateral assemblage or building u p  of thin laminm of 
ice, the increase being from below on the lower end and under 
edge of these plates. 

Perhaps tho statement of Dr. Kane, that sea-water ice under 
certain circumstances is completely free from salt, may be ex- 
plained by the following fwts arid experiments. After our 
winter preparations had been commenced, and the pool of fresh 
water (from melting snow) had been frozen over, the men sent 
out to bring in snow for culinary purposes brought in some ice 
instead ; this they obtuined from some Lummocks near the ship, 
these hummocks being part of the formation of tho proviou,s 
winter’s pack in which wc: were caught. This ico turned out to 
be sufficiently fresh for a11 the purposcs of domestic use. On 
several occasions the party sent out for this ice, digging too deep 
into the hummock, and not content with the surfnce piecss, found 
that the ice was no longer fresh, but quite salt-this ice being a 
continuation of tho same hummock, nud also of tho previous 
winter’s growth. 

On the 12th and 13th of August 1857, whilst lying off &-owne 
Islands, and within about four miles of the glacier, surroltnded by 
bergs, I noticed an appearance like oil on the surface of the 
mater ; on closer inspection and testing, this prored to be fresh 
wnter floating on the surface of the salt to tile depth of two or 
three inches. The sun, beaming down upon the bergs, had 
melted the ice and snow ; .this, running off, floated on the sbrface 
and remained separate, so long as there was no wind to  inix and 
agitate the fluids of different dansities. To a combination of such 
circumstances, with an after freezing of this surface wnter, do 
these fresh hummocks owe their origin ; the water, being frozen 
in this state, and afterwards the ice elevated into hummocks 
afforded us a ‘‘ drinkable element ’) during the winter ; and when 
the men had exliausted tlie snpply of top-pieces, they, supposing 
that all was alike, continued their labours, but were disappointed 
in obtainirg salt-water ice illstead of fresh. To make sure of 
tbis, I took a tub of saIt-wneer, and poured upon its surface, on a 
glass plate, fresh water, to the tliicknens of two inches, and 
d o m e d  the whole to freeze. On testing tho upper two inches 
of ice formed, 1 found it  quite fresh, whikt the under portion W ~ R  
salt. . 
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Manner of Ex- 
posure. 

A tub of salt water 

A h &  in t f e  floc 1 
A tub of 8ea water - 
A'hGe in tge floe 1 
A tub of sea water - 
A hole in the floe - 
A tub of sea water - 
A hole in the floe - 
A tub of sea, wator I 

A h& in tGe floe 
A tub of sea water - 

I, s, - 

I, ,, - 

A htle in tce  floe 1 
A tub of seawater- 

A h$e in $0 floe : 
A tub of BW water - 
A hole in the fioe - 
A tub of sea water - 

Manner of Ex- 
posure. 

Exposed sea water 
residue qP 

f i b e r  experi- 
ment. 

Exposed sen water 
residue of 

f o h e r  experi- 
ment. 

Exposed 8oa wiiter 
residue qf 

&;$lrr expan- 
ment. 

Exposed sea water 
residue of 

fokaer experi- 
ment. 

Exposed sea wator .. residueof 
former oxperi- 
inen t. 

Exposed sea water ,, residueof 
foriner expen- 
mcnt. 

Specific 
Gravity whon 

exposed. 

No. 1. 
- 
6 a 
4 
w 

E <  2; 
- 
- 
12 
12 

12 
12 
12 
12 
12 

12 
24 
12 
12 
4 
12 
12 

12 
10 
24 
0 
16 
12 

- 

- 

- 

- 

- 
u 

E 8  

- 
+20'0 
+18'0 
+10'0 + 3'0 
Zoro. - 6'6 - 7'6 - 7'0 - 8'0 - 8'0 - 9'0 
-17'0 
-17'6 
-18'0 
-23'0 
-23'0 
-20'0 
-90'0 
-32'0 
-35'0 
-36'6 
-36'0 
-4Q.O 
-40'0 

No. 2. 

Specific 
Gravity when 

exposed. 

1'0278 (28O.6) 
1'0575 (28) 

1'0278 (28O.6 
1'0660 (271 

1'0278 (28O.6 
1'0676 (281 

1'0270 (28O.6 
1'0026 (381 

1'0270 (28?'5 
1'0830 (28) 

1'0270 (28O.6 
1'0770 (301 

12 Zero. 
6 + 30 
12 - 6'6 

6 -11 

12 - 9 
5 - 2  

12 -17'6 
6 -10 

12 -18 
2 -18 

12 -23 
6 -27 

Spec,.iflc 
Gravity of 

Ice formed, 

Spec i fl c 
Gravity of 
%sidue. 

::% [Z01 
1'0576 28 
1'0660 I. 
1'0680 28 

1'080 (28 ) 

1'0576 (30 1 
1'0626 28 ) 
1'080 I28 ) 

1'040 (SO 1 
1'0660 (SO ) 

Specifla Specific 
Gravity of Gravity of 
Ico formed. Residue. 

I -  
1'0136 SOo 1'0375 28O 
1'0250 ti38 1 1 1'060 [SO 1 
1'0030 SO 1'0660(87 
1'040 140 1 I 1'0850 (28 1 
1'0140 30 1'0676 26 ) 
1'0476 (40 1 1'102 {SO ! 

1'0088 30 1'0626 28 
1'0376 (40 1 1'0026 130 1 
1'0165 40 
1'051 I40 1 
1'0166 40 ) 
1'0595 I30 ) 



Manner of EX. 
posure.: 

Exposed ma mater 
residue of 

fGmer expen- 
ment. 

Exposed sea wuter 
residue ?f 

fogmer experi- 
ment. 

Exposed residue qf 
former experi- 
ment. 

Exposed residue of 
former experi- 
ment. 

Exposed sea mater 
,, residueqf 

former expen- 
meut. 

Exoosed residuo of 
firmer experi- 
ment. 

Exposed rcsidee of 
former exvcri- 
ment. 
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No. 2-continued. 

Speciflo 
Gravity when 

exposed. 

1'0270 (28O.6 
1'0606 (30) 

1'0265 (28O.5 
,1'0645 (281 

1'0760 (28) 

1'0910 68) 

1'040 (281 
1.0205 (28O.6 

1.0490 (28) 

1'061 (28) 

I 

A hole out through 
Ieeofflast - - the floe. 

A Iyole thrbu& 
IceOIrlI lSt  - - 
A $018 c';t thrmgh 

I c ~ o f f  last - 

the floe. 
- .  

the floe. 

Iceoff last .- - :I ~ u i ;  of Ga water 

1'0205 

1'0105 
1'0066 
1'0065 
1.0270. 

- 20 
-26 

- 56 
-86 

-36 

-3% 

-30 
-so 

- 36 

-33 

- 

No. 3. 

- - 80 

12 - 0 
0 - 1  
si + 5 
24 -17 

e -20 
2 -20 
1 -20 - -28 

12 -20 
S -14 - 20 
18 -31 
7 -S1'6 
12 -32 
7 -s2 
2h -38 

- 

8 
s 

Speciflo 
ce formed. 

in. 

3 1.0006 40 f; 1'0106 L o  1 ~ 

Q 1'0460 (30 ) 

- 1'070 (80 ) 

- I1'0340 (SO ) 

- 1'050 (30 ) 

in. in i - S i  1'0105 (SO'J 

74 - 2# - 1'0056 60 
- - 1'0025 (YO 

84 1'0110 (SO 

1.0045 136 

- 

- - 1'0050 (32 

647 

Speqiflo 
ctmvlty of 
Residue. 

1'0595 SO 
1'1070 130 1 

1'0910 (28 ) 

1'1225 (26 ) 

;:Eo IZ 1 
1'001 (28 ) 

1'1176 (26 ) 
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Monthly Measurements of Ice and Snow. 

3 
6 

18 
24 

Increase 1 Thickness. Ice 1 $:zf, Date. 

in. 
-290 
-28 - 26 
-22'5 

-~ 

1657. October 16 - - November 16 - - December 16 - 
1858. Jnnusry16 - - February16 - - March16 - 
- April 16 - - I  

18 
86 

24 
- 
- - - 
48 
24 - 

ft. in. 
1 s  
3 0  
3 7: 
s 9  
4 3 t  

3 1  

2 o f  

- 20 
- 2  - S'B  
- 7  
-23 
-28 - 30 - 35 - 38 
-40 

ft.in. - 
8 t  
llt 

G t  
:t 

clccreasc 
1.2t 

Snow 
Thickness. 

Increase 
during 
Month. 

in. - 
3 
2 
1 
0 

1 

Small Measurements of Increase of Ice. 
, I Hours. I Thickness. 'Temperature. ---I-- 

Number of 

in forming. 
Hours Tcmperaturc Specific 

Gravity. 

Date. 1 Ice fonned (3 inchcs thick) a t  
Temperature of +25. 

Specjflc 
Gmv1ty. 

1867. September 7 arid 8 - 
1868. January16 - - - March22 - - 

8, ,, - - - 
$3 I, - - - 
1) 1. - - - 
I, I, - - - 
,I 7, - - - 
1, I, - - - 
9, 9 ,  - - - 
,I 11 - - - 

,) 0 to t ,, 6 to 12 
,, 12 to1s ,, 18to24 
1, 24 to su ,. so to sfi 

- .  
Same ice, upper 3 inclics - - - 

i inches from surfacc - 
i ,, 
' ,, 

1 $9 

f ,, 

I Total depth, 4 feet 6.inehcs. I 
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Salts in 100 Grains. 1 No. 0. -- -_--- - 
Sulphate and carbonateof lime - 0'6058 
Gulphato Of' magnovia - - O'SGf30 
Ohloede and broinideofmagnesium 0'9786 
Chlorides of sodium aiidpotassium - 12'0102 

Solid contents - - ,i4*4282 

Port Kennedy. Latitude, 72' 1' ii. ; longitude, 94' 15' W. 
1858, October 7. Surface ice formed at tempcrature +2t0. Spccificg~~vity 1'0280 SO" 
1860, June 8. ,, 19 (UPPC~ O Inches) 89 ,, 1'0065 [SOo{ 

No. 1. I No. 2. No. 3. ~ NO. 4. 1 NO. 5. 

0'1170 
O"LY1G 
0'2470 
2'4168 

8'0114 I S'Y688 3'4800 1 3'3808 3'6255 

---- --- 

__-_--- -- 

Salts ; 100grnmmcs. 6. 

Sulphate and car- 0'0978 

Sulphate of magnesia 0'0610 
Chloride and !)Po- 0'0884 

Chlorides o y $ z  0'8606 

Solid contents - 0'6878 

bonatc of Iiino. 

mido of m 
sium nnd adium. 

- - 7. 

0'0858 &-Portion of ice takcn from middle of perpen- 
dicular block of ice-forming prqrt ol  floe-after 

0'0648 being exposed in situ to .a varyiii tomperature 
0'0088 during eight months. this floe ha8 drifted 1,200 

miles. Specific p v i t y ,  1'005 (800) 
O'M74 7.--Tn rurFnre ICO which wna robed  at tem- 

efature of 2;", speciflo p v i t y ,  1'0890. After ~ - -  Ecing cxposcd in sitn to a temperaturo between 
0'4078 +Zoo. and -48' during nine months. Specific 

------- 

gravity, 1'0055 (30'). 

5. PIiYsIcAL PROPERTIES of ICE. By DR. J. RAE. (From the 
Proceedings of the Physical Society.) 

I f  a satumted solution of salt is fiozcn, and the ice BO formed 
is fresh, it is evident thnt the salt that has been "rejected" must 
be deposited or precipitated in a crystalline or some other solid 
form, because the water, if any, that remains unfrozen, being 
already saturated, can hold in solution no more salt than it already 
contains. 

Could not salt be obtftined readily and cheaply by this means 
from sea-water in cold climates ? 

During several long journeys on the Arctic coast, in the early 
spring before any thaw had taken place, the only water to be 
obtained was by melting snow os ice. By cxperiencc I found that 
a kettleful of water could be obtained by thawing ice with a much 
less expenditure of fuel, and in s shorter time, than was required 
to obtain a similar quantity of water by thawing snow. Now, as 
we had carny our fuel with us, illis saving of fuel .and of time 
was an Important consideration, and we always endcavoured to get 
ice for this purpose. We had another inducement to teet the sea- 
ice frequently as to its freshness or the reverse. 
1 presume that almost every one knows that to eat snow when i t  

is very cold, tends to iqcrease thirst, whereas a piece of ice in the 
mouth is refreshing and beneficial, howover cold it may be ; we 
were Gnsequently always glad to get a bit of fresh ice whilst at  the 
l&orious work of hauling our heavy sledges ; yet with these strong 



650 PHYSICAL PROPERTIES OF IOE. 

inducements we were never able to find sea-ice, in situ*, either 
eatable when solid or drinkable when thawed, it being invariably 
much too salt. The only exception (if it may be called one) to this 
rule, was when we found rough ice, which, from its wasted 
appearance and irregular form, had evidenty been the formation of 
a previous winter. This old ice, if projecting a foot or two above 
the water-level, was almost invariably fresh, and, when thawed 
gave excellent drinking-water. It may be said that these pieces 
of fresh ice were fragments of glacier8 or icebergs ; but this could 
not be so, as they were found where neither glaciers nor icebergs 
are ever seen. 

How is this to be accounted for 2 Unfortunately I have only a 
theory to offer in explanation. 

When the sea freezes by the abstraction of heat from its surface 
I do not think that the saline mritter, although retained in and 
incorporated with the ice, assumes the solid state, unless the cold is 
very intense, but that it remains fluid in the form of a very strong 
brine enclosed in very minute cells. So long as the ice continue8 
to float at  the same level, or nearly the same level, as the sea, this 
brine remains ; but when the ice is raised a little above the water- 
level, the brine by its greater specific gravity, and probably by 
some solvent quality acting on the ice, gradually drains off from 
the ice so raised; and the small cells, by connecting one with 
another downwards, become channels of drainage. 

There may be several other requisites for this change of salt ice 
into fresh, such as temperature raised to the freezing-point, so as 
to enable the brine to work out the cell-walls into channels or 
tubes-that is, if my theory has any foundation in $Act, which may 
be easily tested by any expedition pwsing one or more winters on 
the Arctic, or by anyone living where ice of considerable thickness 
is formed on the sea, such as some parts of Norway. 

All that is required, as soon as the winter has advanced far 
enough for the purpose, is to cut out a block of sea-ice (taking care 
not to be near the outflow of any fresh-water stream) about 3 feet 
square, remove it from the sea to some convenient position, test 
its saltness at  the time, and at  ‘intervals repeat the testing both 
on its upper and lower surfaces, and observe the drainage if any. 

The result of the above experiment, even if continued for a long 
while, may not be satisfactory, because the fresh ice, that I have 
described must have been formed at  least 12 months, perhaps 
18 months, before. 

The Transposition of Bouldersfiom below to above the Ice. 
When boulders, small stones, sand, gravel, &c. are found lying on 

sea-ice, it is very generally supposed that they must have rolled 
down a steep place or fallen from a cliff, or been deposited by a 
flow of water from a river or other source. There is, however, 
another way, in which boulders, &o. get upon floe-ice, which I 
have not seen mentioned in any book on this subject. 

* What I mean by ice in situ is ice. lying flat and unbroken on the sea, as 
formed during the winter it is formed in. 
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During the spring of 1847, at Repulse Bay on the Arctic shores 
of America, I was surprised to observe, after the thaw commenced, 
that large boulders (some of them 3 or 4 feet in diameter) began to 
appear on the surface of the ice ; and after a while, about the month 
'of July, they were wholly exposed, whilst the ice below them was 
strong, firm, and something like 4 feet thick. 

There were no cliffs or steep banks near from which these 
boulders could have come; and the only way in which I could 
account for their appearance, was that which by subsequent 
observation I found to be correct. 

On the shores of Repulse Bay the rise and fall of the tide are 
6 or 8 feet, sometimes more. When the ice is forming in early 
winter, it rests, when the tide is out, on any boulders, &c. that 
may be at or near low-water mark. At  first, whilst the ice is weak, 
the boulders b r e d  through i t ;  but when tho ice becomes (say 
2 or 3 feet) thick, it freezes firmly to the boulder, and when the 
tide rises, is strong enough to lift the boulder with it. Thus, once 
fastened to the ice, the stone continues to rise and fall with the rise 
and fall of each tide, until, as the winter advances, it becomes 
completely euclosed in the ice, which by measurement I found to 
attain a thickness of more than 8 feet. 

Small stones, gravel, sand, and shells may be fixed in the ice 
in the same way. 

In  the spring, by the double effect of thaw and evaporation, the 
upper surface of the ice, to the extent of 3 feet or more, is removed, 
and thus the boulders, which in autumn were lying at the bottom 
of the sea, are now on the ice, while it is still lstrong and thick 
enough to travel with its load, before favournble winds and cur- 
rents to a great distance. 

The finding small stones and gravel on ice out at  sea does not 
always prove that such ice has been near the shore at some time 
or other. 

I have noticed that wherever the Walrus in any numbers 
have been for some time lying either on ice or rocks, a not 
inconsiderable quantity of gravel has been deposited, apparently a 
portion of the excreta of that animal, having probably been taken 
up from the bottom of the sea and swallowed along with their 
food. 

6. Some EXPERIMENTS with SEA-WATER, by DR. F. GUTHRIE. 
(From the Proceedings of the Physical Society.) 

Sec. 32. Freeging sea-wa&r.-The sea-water with which the 
following erperiments were performed was procured from Dover. 
After filtration, It was found to have at  760 millims. the boiling 
point 100''6 C., while the temperature of its vapour was 100°*2. 
This sea-water begnn to freeze at -2O 0. On evaporation on a 
water-bath and keeping at  100' c. for two hours, the per-centage 
of solid residue was 6 :  5786. A large beaker of this sea-water wm 
cooled to 0' I=. A tin vessel was supported inside the beaker 80 
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that its bottom just touched-the surface of the water; and a 
freezing-mixture was placed in the tin vessel. When about &- 
of the whole had solidified, the solid was removed and divided into 
two parts: one was allowed to melt, and its per-centage of solid 
matter was determined as above; the other was broken up and 
frequently pressed between linen and flannel in a screw press, 

,being allowed to melt as little as possible. The per-centage of 
solid matter in this also was determined. The following numbers 
show the result of this examination :- 

Per cent. at 100' of 
solid residue. 

Sea-water - - - 6.5786 
Frozen sea-water - 5.4209 
Frozen and pressed sea-water - - 0.4925 

It appears, then, that under these conditions the freezing of 
sea-water is little more than the freezing of ice, and thst the 
almosl undiminished saltness of the unpressed ice is due, as 
suggested by Dr. Rae, to the entanglenient amidst the ice-crystaIs 
of a brine richer in solid constituents than the original water 
itself. Such brine, which is here squeezed out in the press, drains 
in nature down from the upper surface of the ice-floe by gravita- 
lion, and. also is replaced by osmic action by new ses-macer which 
again yielrls up fredi ice ; so that while new floes are porous and 
salt, old ones are more compact and much fresher, as the traveller 
observed. 

7. OBSERVATIONS on SEA-WATER ICE. By J. Y. BUCHANAN. 
These observations were made on board H.M.S. Challenger in 

the broken pack ice in the Antarctic regions. An analysis of the 
melted ice showed the presence of lime, magnesia, and sulphuric 
acid, and on the average 0 * 2723 gramme of chlorine per litre. 
Another piece, when pounded and melted in B beaker and ex- 
amined, gave 0 * 0520 granime of chlorine per litre, showing that 
the lump of ice was not homogeneous, as might be expected from 
the different ways in which it may be formed in the Polar regions. 

The fresh 
ice began to melt at -1' C. ; after twenty minutes the thormo- 
meter had risen to -0 * 9 C., then to -0 4 c., where it remained 
constant for an hour, and then to -0 * 3 c. 

'4 These determinations show that the salt in sea-water ice is not 
4' contained in it ody in the form of mechanically enclosed brine, 
6' but exists in the solid form either as a single crystalline sub- 
" stance, or as s mixture of ice and salt crystals." The meltins 
point of ice crystals, formed by freezing salt water in a bucket, 
waa found to be - 1 * 3' C .  (Royal Society Proceedings, vol. xxii., 
p. 431.) 

The melting point of the pack ice was determined. 

8, The TEMPERATUBE of ICE and SNOW. 

The thickness of ice was measured regularly every month, and 
increased until the end of May, when it was IO feet in the sea, and 

(sm JOHN Ross.) 
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11 feet in a lake of fresh water. I n  February and March, with the 
air temperature at  -50' F., the temperature of the ice gradually. 
diminished between the surface and the water wIiich was imme- 
diately below the ice at a temperature of - 27 " I?. 

The change of temperature in 12 feet depth of snow beiug the 
same as in 7 feet of ice. 

Eflect of Cold on Mercury. 
'' Every year the mercury which had been used froze at a higher 

temperature until it reached -31" F., being eight degrees higher 
than the usual point, while mercury which had not been exposed 
retained its purity." 

9. The SECOND GERNAN EXPEDITION under M. KOLDETVEY. 
Temperature and Thickness of the Ice. 

Observations were made on the rate of formation aud on the 
temperature of tho ice at  various depths in the harbonr at Saline 
Island, with the following results :- 

On Sept. 28 the thiclcness of the ice was 7 English inches. 
On Nov. 11 the thickness was 31 inches. 

Temperature of the air -12O.3 F. 
Temperature of ice at the surface - 6 O . 7  F. 

77 ,, 8 inclies deep - O O . 8  F, 
> 9  19 12 9 ,  50'9 F. 
9 )  9 ,  18 ,Y 13"-3 F. 
9 ,  Y Y  24 9 9  22" * G F. 

The level of tho water was 3) inches under tho surface of the 

Nov. 24.-Thickiiess of ice 36 * 5 iuches. 
ice, and the temp. of water +28" F. 

. Temperature of the air -2"-9 F. 
Temperature of ice nt  the surface o O . 1  F. 

Y, ,, 7iiiiches 7 O . O  F. 
7, 7 9  13 7, 12O.4 1". 
1,  7, 18'5 3, 1GO.5 F. 
9 ,  7, 23 9, 19O-9 F. 
9 9  ,, 27*5, ,  21"-41". 
99 ,, 30'0,, 23"'9F. 

The level of the water was 34 inches under the surface of the 

Jan. 20.--Thickness of the ice 53 inches. 
Temperature of the air-5"-3 F. 
Temperature of ice at the surface - OO.2 F. 

7 9  ,, 10 inches 1O.2 F. 
3 9  ,, 14 ,) 3O.4 I?. 
,9 ,, 20.5 ,) 5 O . 5  F. 
9 ,  ,, 26 ,, 7"*9F. 

9 ,  ,, 44 ,, 19O.2 E'. 

ice, and the temperature of the water was 2 8 O . 2  F. 

9 9  9 )  31 ), 11O.3 F. 
39 77 . 8 1 ' 5  ,, 13"*3F. 

~ h o  level of the water was 5 . 6  inches under tho surface of tilc 
ice, and temperature Of water 28" * 2. 
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Feb. 18.-Thickness of the ice 57 inches. 
Temperature of the air - 14' * 8. 
Temperature of the ice at the surface- 16'. 8 F. 

9 ,  ,, 14'4inches - 7'-1 F. 

9 ,  ,, 45.6 ,, 10'*0F. 
7, ,, 50.6 ,, 15'*8F. 

$9  ,, 19 ,, - 3 O . 8  F. 
1, ,, 35.9 ,, - 7"*5F. 

The level of the water was 6.1 inches under the surface of the 

May 21.-Thickness of the ice 79 inches. 
ice.. 

Temperature of the air 29'. 1 F. 
Temperature of the ice at the surface 26O.8 F. 

9 )  ,, 17 inches 23O.5 F. 
)> ), 26'5 ,) 26' * 2 F. 
9 ,  9 ,  31 9 ,  26O.2 F. 
2, I7 38 ,, 26". 8 E". 

the increase in thickness was at the rate of 7 inches a 
whilst from January to February it was only 4 inches a month, 
I n  winter the snow lying on the ice protects it, whilst in spring 
the evaporation and the storms which sweep the surface of the ice 
quite clear of snow keep down the mean temperature, and tend to 
increme the rate of formation of ice. 

This was the greatest thickness of the ice. From April t 

1V.-TJDES AND CURRENTS. 

1. PARRY'S FIRST VOYAGE for the DISCOVERY of NORTH-WEST 
PASSAGE (1819-20). 

Latitude of anchorage in Melville Island 74O 47' 19"'36 N. 
Longitude - 110' 48' 29"'2 W. 

Variation - - - 127' 47' 50" E. 

- 
Dip of magnetic needle - - 88' 43' 

The mean time of high water on full and change days (luni-tidal 
interval) was lh. 29m. Usually the ice cracked from the,high 
spring tides about two days after new and full  moon, but in 
December the ice did not crack from the beach until the 22n4 
k., 5 days 8 hours after the new moon. This retardation of the 
tides may, perhaps, have arisen from the circumstance of the moon 
and sun having both had their greatest south declination st the 
usual time of the highest spring tide. There were also fresh gales 
from the eastward on December 17th and 18th. During the three 
months May, June, and July the night spring tides were higher 
than the day spring tides, showing that the two tides in the day 
are not equal. Tides were observed during May, June, to the 
20th) and in July 1820. 

From th& it appear8 that at Parr 'a winter quwtcrs the tides 
came &om the east through Barrow &trait. 



Maximum. -_ I 
May - - 4 ft. 2 in. 
June - - 3 >> 7 ,> 
July - - 3 ’¶ 9 9 9  

2. PARRY’S SECOND VOYAGE.-~BSERVATIONS on the TIDES at 
WINTER ISLAND and IGLOOLIK. 

The observations on tides were carried on at Winter Island 
from October 1821 to May 1822, and those at Igloolik from 
November 18, 1822, to April 1823. The heights of the ‘tides 
were measured by means of a tide pole which was let through the 
ice and moored to the bottom by a heavy weight. 

At Winter Island, the mean time of high water on full and 
change days is 12h. l lm.  

The highest spring tide occurred on October 13, and was 15 ft. 
8 in. high. 

The lowest neap tide on March 18 was 3 ft. 1 in. 
At Igloolik the mean time of high water on full and change 

The highest spriug tide on January 27 was 9 ft. 8 in., and the 
days was 7h. 28m. 

lowest neap tide on February 5 was 0 ft. 5 in. 

3. TIDES at PORT BOWEN. (Parry’s Third Voyage, &c.) 
‘6 The great depth of water in which we lay at Port 

our observing the rise and fall of the tides during the 
the usual method of a pole moored to the bottom. I n  
however, when the fire-hole alongside the ship could 

not be kept constantly open, we adopted another plan, wh 
may be useful to describe. A stove of about 3 cwt. was let 
the fire-hole to,the bottom, having a whale-line attached to it. 

rough a block fixed to an outrigger from the 
B fastened a weight of 50 lbs. By 

quite tight, and marked pole being 
ate with great accuracy the perpen- 

dicular rise and fall of the water. The observations being given 
at length in the tide-table, I shall only fiere mention the fact, that 
during nine weeks in the month of April, May, and June, tho 
morning tides were found, almost invariably, to rise several inches 
higher than tlioee of the evening.” 

&an, 

2 ft. 6& in. 

I Minimum. 

0 ft. 10 in. 
1 ’9 4 ,, 2 ,, 7 ’¶ 

1 9 9  5 9, 2 19 8) 5, 
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From the tables of tides it appears that when high water 
occurred at  about 8 to 9 a.m., and 9 to 10 p.m., then the two 
heights were nearly equal ; and if  we call these hours the limits 
of day and night, then in almost all cases it is found that through- 
out April, May, and June (the period during which tides were 
observed), the night high tides ar9 higher than the day tides. The 
two high tides mere equal about four or five days after the half- 
moons, and the time of these equal high tides was a little carlier 
in the day as the summer advanced. 

After new moon both high tides continued to increase for 
three or four days, aiid attained their maximum nearly together ; 
but after full moon, the day tide began to diminish on the day 
zfter the full moon, whilst the night high tide still continued to 
increase for two or threc days. 

After new moon the height (Le. the rise from the last low 
water) of the day tide is from 3 to 4 ft., and of the night tide is 
about 5 ft. ; after full moon the height of' the day tide is from 
3 td 4 ft. and of the night tide about 6 ft. 

If, on the other hand, mc measure the heights of tlie tides by 
the fail from the last high water, then about three days after 
new and full moon the depths are equal and occur about 'I p.m. 
and 8 a.m., and they continue to be very nearly equal, except in 
the interval between three or four days after the half moons and 
the next new or full moons. 

The greatcst fall is about 4 feet at new moon and about 5 feet 
a t  full moon. 

The mean time of high water at full and new moon is 1111. 10m. 
The greatest rise of the tide is G ft. 4 in. and tlie least 

1 ft. 1s in. 

4. TIDAL OIBERVATIONS by SIR EDWARD BICI,CIIER. 
The pck-ice to the northward of Jones' Sound in the neigh- 

bourhood of North Cornwdl was acted on by a strong tide, and 
Sherard Osborn accounts for the disturbed state of the floe-ice as 
early as the 18th of May by supposing that h strong tidal wave 
flows in an east and west direction. 

Again, on the north coast of Melville I s ln~~d ,  011 the east side of 
€&la and Griper Baf, Commander Richards foulid a piebe of 
pine wood which had been drifted by the sea. 

Vol. 11. page 154. " The distinct increased dimensions of all 
' 4  the floe-ice noticed to the westw&rd, as well as northward, of 
'' the Queen's Channel, is to niy mind satisfactory proof that it 
" belongs to another sea, and has no connexion with Baffin's Bay, 
" Lancaster Sound, or the Wellington Channel ; and although it 
" may have considerable nzotion in summer, yet I believe that in 
'6 the Victoria Ai*chipelago, as in the case between Banks' Land 
' 4  and Melville I s h d ,  it remains unbroken for yeam, even 
I' ages." 

I n  VOI. r. p. 116, in speaking of the region near the western 
part of Jones' Sound at  Pel1 Point (]at. 77' 29' N., long. 9 5 O  W., 
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declination 141’ 18’ W.), Admiral Belcher says : - (‘ I n  this 
‘( region, where the tides or currents are scarcely obstructed by 
6‘ islands, and run with some eelocity, ripping up the floo like 
f( paper, much open water must of necessity prevail, and possibly 
$6 still more so to the northward.” 

Again, (IT. p. 132) :--“North of our present position (Northiim- 
(6 berland Sound) the flood tide sets in from the Polar Sea, and 
46 brings its warmer oceanic water ; southerly the flood has to 
‘6 pass up Lnncaster Sound, there to be deflected up this channel, 

and makes high \rater somewhere between this and Becchey 
4‘ Island.” 

Vol. 1. p. 244. Strong breezes from the westward and from the 
north-west are found to have a surprising influence on the tides, 
and show that there must be vacant space somewhere ; ‘(nothing 
I‘ but open water to tho northward or westward can effect such 
(‘ motions.” It was found by Commander Richards that “the 
‘‘ main-tide channel at  tho north end of Wellington Channel, 
L‘ between Pioneer Island and Village Point, was open for half 
6‘ a mile; and hero the gales ranged from north to north-north- 

e 

Heights of Tides at various Points in Arctic Begions. 
I n  Behring Straits, at  Kotzebue Sound, the flood tide from ther 

P 6 2 feet, and at Point Barrow at flood tide the rise wm 
7 

Prince of Wales Straits M‘Clure found that the flood 
tide came from the south with only 3 feet rise and fall on spring 
tides. 

At the Bay of Mercy, Banks Island, as nt places generally in 
Barrow Strait, the flood came from the east with a rise of about 
2 feet. 

In  Jones’ Strait the flood tide also flows from the east. 
The observations of Sir Edwnrdl Belchor at  Northumberland 

er that the tides from Lancaster Sound and from 
eet in Wellington Channel; or if the distance 
is too great to admit of this explanation, then, 

taking them in connexion with the observations of Dr. Bessels in 
soem to show that the tides from the open 
north-east of Greenland, entering through 
possibly througli Lady Franklin Straits 

more to the north, meet the tides from Baffin’s 
Bay about Cape E’mser and also in Wellington Channel. 

@-ulties in Measuring the Height of ‘n‘des. 

tanding the very great car0 taken by Admiral Belcher 
to register the tides RS nccumtely 3s possible (as shown in Val. 1, 

36 113. T T  
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p. 141), after a manner similar to, but somewhat more elaborate 
than that since adopted by Captain Koldewey in East Greenland, 
and described, p. 664, he says (p. 163) :--" Nov. 28. The 
'' increased thickness of the ice, and consequent gradual rise of 
'' the ship, prevents the tide-gauge from acting correctly, unless 
'' indeed the entire frozen surface does not- admit the due flow of 
" tide. - The difficulty, and incessant labour also, of breaking 
" away the constantly-forming ice, is too much for the men ; 1 
(' have therefore put it out of gear until Bprjng." 

Also, page 185 :-" The gale of November 9th came on with 
" the thermometer a t  20' ; on the 10th the temperature ranged 
t L  from 0' to 9', rising according to the strength of the wind. 
'' The tide-gauge rose one foot above its scale, and I have season 
" to believe that some movement of ice unperceived by US shook 
'' the observatory. A heavy snow-bank formed on our port side ; 
" water dowed above the ice." 

The Amount of Riseof the Tide.-(JI. p. 181.) 

u The rise and fall of the tide is apparent, not only on the tide- 
pole, but also on the ice, proviug that until the floe becomes 
entirely free from the shore i t  does uot rise and fall to the extent 
to which the water indicates it should. Thus, in addition to the 
rise and fall, as exhibited by the true index (the tide gauge 
secured to the bottom), we notice a rise and fall between shelp 
cakes of ice deposited at high and low water, a distance of 
18 inches, fully proving a resistance in rising due to floatation if 
free. This is specially evident at  the in-shore cracks, where the 
communication is impeded at high water by thin sludgy ice >and 
water." 
On May 14, 1854, strong tidal actio; was observed, and experi- 

ments were made by inmrting a tide-pole through the fire-hole. 
The  depth was 21 feet 8 iuches amidships, and the tidd fell one 
foot within the hour. 

(vola rr. p. 203.) 
June 25.--"We have noticed that the weather here is more 

(6 influenced at the actual moments of the moon's quarterjng than 
'$ at the spring tides, which is opposed to Iny experience in other 
(6 parts of the world. To-day, however, the moon changed at noon, 
(6 but the wind, which has prevailed strong, still continues in heavy 
4' gush ; about 8 p.m. it abated, and at midnight ceased. But the 

e does not appear to coincide to-day with its natural move- 

I' night it flowed 6 feet above." 
Some interesting and important facts are 

Edward Belcher (I. p. 146) on the production 
or beaches by the ice being driven up the shore by the tides; 
and on the formation of fissures in the ice along the line of 
const. 

ts, not rising at  noon by 6 feet to its natural hei 
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Semi-diurnal tide. 
Mean hi - t idal  interval water 

w water 
Dikererice %etween'\rue luni-tidal and 

soli-tidal intervals. 

Diurnal tide. 

TIDES of' NORTHUMBERLAXD SOUND and REFUGE COVE, discussed 
(Proceedings of Royd Society, PROFESSOR HAUBHTON. . xxiii., p. 2.) 

Refuge 
Cove. I Northumberland 1' Sound. - 

I 

+ oh. 7'05m. 
6h. 

- oh. 26-7m. 
6h. l * l m .  - 

- 
20h. 48m. - 

b e  mli-tidal interval - 
True solar coefficient 
True lulli-tia ), - 

6. The TIDES of PORT KENNEDY. (Proceedings of Royal Society, 
vol. xxiii., y. 299.) 

They are remarkable for- 
(1.) The magnitude of the diurnal tide. 
(2.) The solar diurnal tide is greater than the lunar diurnal tide. 

Solar Diurnal Tide. 

The true soli-tidal interval is 5h. 12m; 7&9. 

The true luni-tidal interval of the lunar diurnal tide ii3 
The coefficient 23'4 inches. 

.- 

T T' 2 
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s"0 3/5 

GG 56 
62 0 

68 59 
69 12 
72 47 
76 93 

78 37 
81 38 

78 18 

6. RECORD of DR. UANE'S TIDAL OBSERVATIONS, in Winter 
(( Smithsonian Con- 

An attempt was first made t o  determine the height of the tides 
by means of a tide-staff, and afterwards by s pulley-gauge 
attached to the vessel and rising with it. The graduations were 
on the arc of the pulley. 

The difficulties arising from the sIow movement of the vessel, 
the softness of the bottom, the alteration in lenglh of rope, and 
especially the slipping of the rope over the pulley, which often 
froze to  the axis, render the series of tidal observations very 
defective, and entirely break their continuity. 

The observations were continued, with several breaks, from 
October 1853 to October 1854, and part of these series, from 
their regularity, may probably be regarded as trustworthy. A 
comparison of the tides at Port Foulke and Van Rensselaer is 
given in connexion with the account of Dr. Hayes' Expedition. 

P. 81. The observations show that when the sea is partially 
open the wind has an effect on the tides ; thus :- 

Aug. 17, 1853. With a heavy gale ,from the southward, " our 
flood rose 2 feet above any previous register, overflowing the 

L6 ground ice, and our last ebb or outgoing tide was hardly per- 
'( ceptible." 

When the snow melts in spring, the ice cracks open and water 
rises through the ice, making large basins at  every tide. 

The tide at  Van Rensslaeris derived from the Athntiu through 
Baffin's Bay, us shown by the following tablc :- 

Quarters at  Van Rensselaer Harbour. 
tributions," vol. xiii., p. 1, &c. 

dps ; 
53 49 
50 5 

53 13 
53 20 
56 03 
GS 56 

70 53 
61 44 

- 73 o 

Julianshaab - 
Frederickshaab - 
Holsteinborg Harbour - 
Whalefish Islands - 
Godhavn (Difico) - 
Upernnvik 
Wolstenholme Sound - 
PortFoulke - 
Van Rensselaer Harbour - 
PoInris Bay - 

Big11 Water Highest 
nt F. and 0. Bpnnnng Tide. Lat. 1 Long. I 

I 

h. m. 
5 6  
6 3  
6 30 
8 15 
9 0  

I1 0 
11 8 
11 24 
1l. 52 
12 13 

feet. 
7 

10 
12* 

8 
, 8  
7 to 74 
9'9 1 

' 10.8 
8 

The value 12h. 3m. is given by Dr. Bessels rts the establishment 
of Polaris Bay. At other places in W. Greenland an addition of 
lorn. to the mean establishment gives the luni-tidal interval, or the 
time of high writer at  full and change, This addition gives 
12h. 13m. for the h i - t ida l  interval. 

It is estimated that the whole distance, 770 knots, from Hal. 
steinborg to Van Rcnsselaer is travelled by the tide in 6& hours, 
which would correspond to a mean depth of 220 fathoms. 
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Comparing Upernavik and Van Rensselaer, the velocity cor- 
These are probably extreme responds to a depth of 800 fathoms. 

values. 

7. OB~ERPATIONS by DR. HAYES at PORT FOUL=, in 1860-61. 
“ Smithson. Contrib.,” vol. xv. Consisting of two series. 

I n  the first, for 17 days in  November and December, half- 
hourly observations. of height of tide were made, and in the 
second series, in June and July 1861, observations were made a t  
intervals of 10 minutes about the time of high and low water 
only. 

The readings are regular, and are not affected by agitation of the 
surface because of the surrounding ice. The graphical method of 
recording the tides was adopted, and was found to be the best. 
By means of it the actual times of high and low water can bo 
more exactly determined. 

The tide-gauge consisted of a tripod mounted over a hole in 
the ice, and supporting n pulley, over which passed a rope ; the 
rope was fastened to a heavy weight at  the bottom, and was kept 
stretched by a counterpoise. 

The rope was graduated, and the exact readings of the lengths 
of the portions of it measured. 

The following are some of the difficulties in the may of making 
accurate observations :- 

I.) The weight a t  the bottom may drag along the botto 

2.) The rope may stretch or may contrnct from becoming 

(3.) The ice-field may have a slow motion, and incline the 

From theso causes the zero level mny be lost, 
NoTE.-l\Tith all index on the rope, and a scale fixed vertically- 

on the tripod, any dragging or inclination of the rope may be 
detected. 

There is great advantage in referring all tidal observations to 
half-tide level- 

(1.) For testing for any change of zero. 
(2.) For measuring any secular change of level, Le., relative. 

(3.) For separating and measuring the changes due to the 

iagram showing the half-tide level, the mean 
gh tides is placed opposite the reading of the 

intermediate low tide, and the mean of these gives one point 
showing tho half-tide level. I n  the satne way the mcan of two 
successive low tides is compared with the intermediate high tide, 
and their mean gives another point showing tho hnlf-tidc level. 

currents or ice-motion. 

sonked with water. 

rope. 

levo1 of sea and land. 

lunar and solar tides. 

this l ~ a y  the hdf-tide level cu1’ve iS traced out. 
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Superposed on the semi-diurnal tides at Port  Foulke is the 
diurnal tide. The diurnal inequality in height of high water 
amounts to about two feet, and in the November observations is 
very regular. 

In discussing the observations in June 1861, the diurnal inequality 
in times of high water and of low water are somewhat irregular, 
but their periods agree with the computed inequality in time of 
low water. 
In November and December 1860 the day high tides were’higher 

than the night high tides, whereas in June 1861 the night high 
tides were higher than the day high tides. The range of the half- 
monthly inequality in time amounts to Ih. 26m. At Van Rensse; 
laer it amounted to lh. 52m., a very large value. 

General Character o j  Port Fuulhe Tides. 
The general character of the half-monthly and diurnal in- 

equalities is very much the same as at  Van Rensselaer Harbour ; 
the establishment is half-an-hour less at  Port Foulke. The aver- 
age range of the tide is about the same at  the two places, and the 
diurnal inequality in the height of high water is greater than in 
the height of low water. 

Nom.-Comparing the heights of the highest spring tides in 
Baffin’s Bay, generally about 7+ feet, with the height in Van 
Rensselaer Harbour, 11 feet, it would appear possible th 
tide a t  Van Rensselaer may result from both the southe 
northern tides. The fact that the duration of the fall of the tide 
is less at  Van Rensselaer than at Port Foulke, would also seem 
to ahow that, Van Rensselaer is nearer to the open ocean than 
Port  Foulke. Also a t  Van Rensselaer Harbour the extreme 
fluctuation of low water is very much greater than at  Port 
Foulke. 

8. TFIEORY of TIDES. HALF-MONTBLY INEQUALITY. PhiL 
Trans., 1834 and 1836. . 

The Theory of Bernowil1i.-The pole of the fluid Spheroid 
follows the pole of the spheroid of equi1ibr;ium at a distance (at 
the hour angle A), and the spheroid of equillbrium corresponds to 
the configuration of the sun ana moon, not at  the moment of the 
tide, but at a previous moment at which the right ascension of the 
moon wag less by a quantity u. 

sin 2(p-u) Thus tan 2(e, -A,)= - 
4 + cos Z(p-u) 

e, is the hour angle of the place of high water from the moon’s 
place; 9 the hour angle of the moon from the sun ; h, h,, the 
heights of solar and lunar tides ; A ,  the hour angle by which the 
tide follows the pole of equilibrium ; a the retardation or cliff, of 
R.A. due to the age of the tide. 
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The d u e  of ( O , - > . z )  is 8 maximum or minimum when 

The height y of the tide above the mean surface is given by the 
equation Y = d 

To determine the variations in the mean level .accurately 
requires very great care, and the observatlons made in Dr. Kane’s 
or Dr. Hayes’ Expeditions do not at all determine them, as the 
zeco was several times shifted during the series of observations. 

The. height of the tide is affected by the barometric pressure, 
and also by the wind. 

The effect of pressure‘muy be tasted by’grouping the mean 
levels for days below the average pressure, and those for day8 
above the average pressure, in two separate columns ; the dif- 
ferences from the average value are then taken, and the mean of 
the whole series gives the change of level due to a given change 
in the height of the barometer. 

Similarly the effects due to opposite local winds may be deter- 
mined by an arrangement of the observations according to the 
direction of the wind. 

9, OBSERVATIONS on TIDHIS and CURRENTS in “POLARIS BAY ’’ 
. by DR. BESSELS (Bullktin SOC. GQographique, March 1875). 
As soon as the ice was strong anough an Observatory was 

Obser-vations on the tides were generally made hourly and 
erected on it for the observations on tho sea and OD. ice. 

extended over seven lunations ; during three or four week 
were made every ten minutes, and the following results 

- 8 * 0 English feet. 

latitudes. 
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The floe ice was always in motion in the direction of t& 
currents and the wind. -The ice in Robeson Strait was divided 
by lalies of open water, which were too broad to admit of travel- 
ling on sledges, but too narrow to admit of navigation. 

10. CURRENTS on the EAST COAST of GREENLAND (KOLDEWEY). 
The observations on currents show that between the latitudes 

of 70” N. and 75” N., there are two currents towards the south. 
Outside the ice and in the drift ice quite up to the ice fields 

which form ita inner barrier there is a current of 8 to 10 knots a 
day, which shifts eastwards or westwards according to the wind. 
and the ice-drift. Close to the coast there is a current of about 
4.6 knots in 24 hours, which almost ceases in summer when the 
southerly winds are stronger and the northerly winds weaken. 

There is no true current attending the ebb and %ow of the 
tide, although the height of the spring tide was about 5 feet : even 
in the neighbourhood of the Kaiser-Franz- JoReph Fiord there 
wss uo current. 

11. OBSERVATIONS of TIDES by CUT. KOLDBWEY at SABINE 
ISLAND, on the East Coast of Greenland, during the Winter 
of 1869-70. ‘6 Die zweite deutsche Nordpolarfahrt,” vol. ii., 
part 4, 1874. 

Apparatus. 
A t  the end of one of the davits was fastened (in a vertical posi- 

tion) a wooden scale, divided into feet and tenths. Vertically 
below it, a stone sunk in tbe ground, and fastened by an iron bar, 
yns attached to a light rope, which passed over a pulley on the 
davit, and had a counterpoise at  the other end. 

Attached to the rope was an index, which masked the position 
of Borne point of the scale. 

As the ship. and scale sank and rose with the ice during the  
ebb and flow of the tide, the position of the fixed index on tha 
scale showed how much the scde had fallen or risen, and i n  thie 
way the height and times of high and low water were recorded. 

Capt. Koldewey’s method of registering is better than that 
employed by Dr.. Kane, viz , graduating the arc of the pulley, for 
he found that often the pulley was frozen on its axis, in which 
cage the rope did over it. 

Dr. Kane tried to correct this defect by taking soundings, but 
these soundings are somewhat uncertain, because the vessel moves 
with the ice, and very numerous soundings at various times would 
be required. 

a note in Dr. Kme’a log, of Feb. 3, 1854. He says :- 
“The enormous ele~ation of the land ice by the tides ha6 

raiEed a barrier of broken tables 72 feet wide and 20 fecit high 

The difficulties as to shifting of position are well shown by 
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between the brig and the islands, This action has caused a 
secession of the main floe ; our aessel has changed her position 
20.feet within the last two spring tides, and the hawser connected 
with Butler Island parted with the strain." 

NOTE.-under these circumstances it seems hardly necessary 
to'make allowance for the rise of the ship in consequence of tho 
consumption of food by the crew during the winter. 

6 63 
6 20 
8 6 
8 SO 

10 50 
IO 58 
11 14 
11 43 
12 8 

Average rise and fall of tide 
Extreme fluctuation of high 

Ditto, of low water - 
Ditto, in water level - 
Mean establishment of high 

Ditto, of low mater - 
Gtsrdation of R.A. (a )  for 

Ditto, for low Water - 
h Value of - for high water - 
?I 

Ditto, low mater - 
W g e  of half-monthly di- 

urnal inequality in time. 
Ditto, in height - 
Cotidal hour and minute - 
High water (moon's tide) in- 

terval. 
Duration of fall of tido 

C=differenec of establish- 

water. 

water (Al). 

high mater. 

-12 
-13 
-16 
-18 
-22 
-22 
-28 
-23 
-24 

ments). 
Durntion of rise of tide - 

320 
3 35 
3 3s 
s 84 

4 62 

4 7 

3 44 
4 36 

4 44 

'ort Foulke. 

7.7 ft. 
7.3 99 

5 '2  91 

13.8 ), 
Ih. 13'8m. 

7h. 19.5m. 
9' 36' 

10" 30' 
"524 
*3665 

Ih. 26m. 

2 . 4  ft. 
15h. 43m. 
l l h .  24m. 

jh. 05 7m. 

5h. 18.7m. 

9 1  0 2 0  
9 42 66 56 

11 22 68 59 
12 G 69 12 

15 43 78 i a  

15 46 81 38 

14 12 72 47 
15 12 76 33 

16 4 78 37 

Van Rsnasoh~ 

7.9 ft. 

9 ' 0  ,) 
16.6 ., 

Ilh.  49~8rn. 

17h. 48.0m. 
6 O  16' 

12' SO' 
-367 

.471 
lh.  52m. 

3.0 ft. 
16h. 04m. 
llh. 62m. 

6h. 04*7m. 

9 )  

6h. 19.7m. 

Sabine Inland. 

- 
IOh. 53.7m. 

17h. 6 - l m .  
16' 45' 

13' 0' 
-4305 

. -4019 
1h. 42m. 

1-98 ft. 
Ilh. 47x11. - 
- 

To obtain the cotidal time, the mean establishment must be 
added to the longitude west of Greenwich, and a correction of 
Zm. in half-an-hour made for tho moon's motion. 

I n  this way the cotidal time of places in W. Greenland are as 
.foll6ws :- 

_.. 1 c 

Fredriksbaab - 
Holsteinborg - 
Whalefish Island8 
Oodhavn 
Upernnvik I - 
Wolstenholme Sound - 
Port Poulke - 
Van RensselaCr Harbour - 
Polaris Bay - 

- 
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, ,  h. m. 
Nubarbik - - 6 30 
Eleonoren BaJ: - 6 10 45 
Cape Broer Ruys - 10 51 
Sackson Island - - 11 3 

COTIDAL T m s  of Places in I$.’GREENLAND (Xoldewey, p. 665).- 
I , I I 

m, h. m. h. m. 
-13 2 ‘48  9 6 s“3 44 
-21 1 40 12 4 73 27 
-22 1 20 11 49 73 28 
-22 1 20 12 1 73 64 

Sabine Island - - 
Klein Penadurn - - 
Cape Philip Broke - 
Cape Bergen - - 

11 14 -23 1 15 12 6 74 82 
11 21 -23 1 14 12 12 74 87 
11 28 -23 12 I6 74 56 
12 7 -24 ’ 12 55 75 26 

the ehblikhments of high a& low water is 

In  places receiving the direct ocean tide, the duration of rise is 
greater than the duration of the fall of the tide ; but shallow water 
tends to diminish the duration of the rise of the tide, and so makes 
the rise shorter than the-fall. 

The Law of the velocity of tide8 as depending on the depth 
may be well tested in Baffin’s Bay by observations in different 
parts from Cape Farewell northwards, and for this purpose sound- 
ings should be taken at  all points at which the time of high or 
low water is observed.. , 

It is important to have observations o n  both shores of the bay 
during two lunations. 

The heights of high water are different in  two successive tides, 
bemuse of the action of the diurnal and semi-diurnal inequalities 
combined, and the difference depends on the ‘ declination of the 
moon. 

Near full moon the night tides are higher than the day tides in 
the winter, but the night tides may be less than the day tides for 
other positions of the moon. 

- .  . >  

12. AVERAQE DEPTE of DAVIS STRAIT, BAFFIN’S BAY, and 
SMITH SOUND. 

I velocity. 

Jylianshaab to Whalefish 

Whalefish Island to Port 

Port Poulke to Van Rensse- 

Island. 

Foulke. 

laer uarbour. 

miles. % h. 
,680 3.5 - 
7io 4-35 

55 -85 
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tide wax8 nearly 2,300 miles, with ti height between trough and 
crest of abwt  74 feet. 

obtained by the Expedition and with soundings, some Fmportant 
conclusions may be a r r i v d  at  as to the theory of the tides. 

table is given comparing the different ’tidal observations at 
points on the Ea& Coast of Greenland by M: Koldewey, with 
those on the .West Kane and Hayes, showing the 
progress of the tide th along those two coasts. The 
average hcight of h spring tides on the east side is 
only about 4 feet, and at neap tiaes 3 s  about 2 feet. It will be 
seen that the tides in “PoIaris” Bay, which &re &feet at spring 

et at  neap tides, are nearly of the mme amount as 
ineIsland. At some places M. Koldewey had great 
determining within half-an-hour the time of high 

ore perfect than that 

[By comparison of these results with other similar re 

9 From the account .of 
and Dr. Hayee, it is in 

apparntus, and even with the improvemsnt adopted by Capt. 
I(oldewey, vie., with a straight scale fixed to the vessel, and rising 
and falling with it, and an index fixed to the rope, the observations 

From Admiral Belcher’s observations it is clear that the 
objections to  a tidal pole &re cvon greater than the objections to 
the above method. 

There is ono method by which these difficulties may be dimi- 
nished or entirely got rid of, but the ships will require to .be 

ed for the purpose. 
may be constructed in tho bottom of the ships, 
direct communication may be had with the water 

(3.) Valuable observations could be made on currents, arid proper 
apparatus could be fitted in  tho ships for the purpose. 
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Usually no observations have been made on the currents in the 
Arctic regions, except where the sea is clear of ice, because of the  
want of apparatus. 
(4.) Much more perfect apparatus for registering and even 

recording the tides may be fitted within the ships ; there seems 
to be no reason why the height of the tides should not be con- 
tinually registered on B revolving cylinder as in various ports,. 
according to the plan adopted by Sir Wm. Thomson. Fixing th8 
tidal apparatus within the ship, the rope, which is usually attached 
to a float, must be attached to a stone at the bottom, and must have 
a pencil or index attached to it, as in M, Koldewey’s apparatus. 
Thus the pencil will remain fixed, and the cylinder on which the 
tidal curves are traced will rise and fall with the tide. Also the 
currents in the scxi might be registered and recorded by means of an 
apparatus similar in construction to the apparatus devised by Dr- 
Robinson for registering the rate of the wind, but with the cups at  
the bottom inEtead of at  the top of the shaft. The apparatus consists 
of four hemispherical cups placed fiymmetricaliy in a horizontal 
plane, and attached to a vertical revolving shaft. By means of 
proper gearing, the rate of revolution of the shaft is recorded by a 
pencil on a revolving cylinder. There seems to be no reason why 
the rate of currents of water should not be registered by this 
apparatus quite as accurately as the rate of the wind b? menns 
of Dr. Robinson’s apparatus. 

Even if the delicate apparatus for recording the currents con- 
tinously cannot be conveniently applied on board the ships, it will 
still be of very great importance to employ some such apparatus 
as the revolving cups above described, and to apply to them an 
index which shall enable tho i observer to record tho rut0 of 
revolution, and so to determine the rate of the current.] 

13. VOYAQE of the “ PoLuis ” under Captain HALL. 
A comparison of the facts relating to this voyage are gathered 

from Captain A. H. Markham’s “ Wlialing Cruise to Ba5n’s Bay,” 
and Clement Markham’s ‘‘ Threshold of the Unknown Regions,” 
with the records of the discoveries of Dr. Kane and Dr. Hayes in 
Kennedy Channel. 

p. 189.--Tn August 1871 the $6 Polaris” went from Cape 
Shackleton (in latitude 74O, netr Upernavik) to her extreme 
northern point in 82’ 16’ N. (a distance of about GOO miles) in 
five days (papt of the way against a current of 1 knot an hour), 
and was stopped by an insignificant stream of ice which might 
have been easily passed thl*ough, while there was a magnificent 
mater-sky to the northward. The floes in Smith Sound were 
small, and no icebergs of any si20 were seen north of 80’ N., Le., 
north of Cape Fraser or the I-Iumboldt Glacier. Like Dr. Hayes, 
Captain Hall went northwards on the west side of I h n e  Basin 
and Kennedy Cliannel, whereas Dr. I h n e  was proceediiig on the 

ide when he was a u g h t  in tho ice in Van Re 
where he expericaced w r y  severc cold. 
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This suggests that probably the extreme cold of Van Rens- 
selaer, as experienced by Dr. IIane and also by Qr. Hayes in 
1861, may be due to the extensive glaciers on the high lands to the 
east as wall as to the exposure to the N.W. 

The Humboldt Glacier, in latitude 79” 12’ N., with a sea face 
45 miles long and from 330 to 500 feet high, bounded by precipices 
of Old Red Sandstone and Silurian limestone from 100 to 1,400 
feet high, sends off icebergs in lines which fill up the eastern side 
of Kane Basin, and are drifted by the prevailing minds (and the 
current, if there be any, in Kennedy Channel) into Smith’s Sound 
and Baffin’s Bay. 

A comparison of the six maps ‘of the Smith’s Sound route in 
‘6 The Threshold of the Unknown Regions ” scarcely bear out Mr. 
Clement Markbards statements with regard to the accuracy of 
Morton’s statements on page 165, or the statements of Captain 
Markham in his (‘ Whaling Cruise,” page 192, as to the coast line 
laid down by Hayes in 1853-54 and again Ih 1860-61. These 
remarks are of course founded on conversations with Dr. Bessels 
on the voyage. 

Morton stnted that he went 76 miles farther (than Dr. ICane 3). 
Dr. Kane did not cross the front of the glacier ; thus, according 
to Morton’s statement, he would only have gone about 30 miles, 
or half a degree of latitude, beyond Cape Jackson, which is rightly 
placed by Morton in ICane’s map in latitude 80” N. and longitude 
nearly 66” W. 

From his extreme point about a distance of 90 miles, or 1’ 30’ of 
latitude, directly north, is marked in Dr. &ne% map as open sea up 
to Mount Parry. This entirely agrees with the discoveries of the 
4~’Pohris.’’ Throughout the whole of this region, according to Dr. 
Bessels, there is an open sea or basin extending over R ~paco of 3” of 
longitude by 1” of latitude, with four broad channels lending out in 
four directions, where the ice was insignificant, and where there was 
a magnificent mater-sky to the northward ; where also the ice floes 
seldom exceeded 5 feet in thiekness, and were R]1 of one year’s 
growth. He also states that the heavier ice probably dri 
Lady Franklin Strait. 

This seems to agree exceodingly well with Morton’s statement 
that he found open water extending in an iceless channel to the 
western shores, and the fact that the northern tide reaches south- 
wards to Cape Fraser favours Morton’s statement that the heavy 
surf was beating against the rocks. Morton was very near to, and 
rrtther to the north of, the point where the northern and southern 
flood tides meet, &nd in an open sea there would be that disturbance 
of the water Ivhrch was noticed by Morton, but which was not 
noticed at  Cape Fraser by the ‘6 Polaris or by Dr. Hayes along 
the western shore,.beqause of the ice. 

which Mortpn may have %een wrong, viz,, 
he may have overestlmatod the distance he had travelled in a 
direct line northwards; but with this exception it seems that 
Morton’s statements are fairly trustworthy. According to Dr. 
Bessels’ obscrvntions, Morton must have gone about 76 miles 
bcyon2 l)r. Iiano t.0 rrnch Cnpc Constitution. 

There is one point 
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As the prevailing winds in Eennedy Cham& are from the 
north-east, and this would cause the drift of the ice, it does not 
seem certain, as Dr. Bessels’ results have not yet been published, 
that there is any true current anywhere to the south of Lady 
Franklin Bay, and in that case a channel can hardly have been 
cut in the ice by the strong current during the days of midsummer. 
The meeting of the tides and consequent disturbance would tend 
to keep the sea clear of ice provided there were no heavy ice. 
The current through Robeson Channel, in which heavier ice .was 
seen drifting southwards, may proceed up Lady Franklin Strait, 
carrying with it the heavy ice, which according to Dr. Bessels 
did not come farther to the south. 

~ De Haven, NcCliqtock, and other observers a11 attribute the 
drift down Baflin’c Bay entirely to the winds. 

Except perhaps in Barrow Strait, there seems to be no evidence 
from De Haven’s Drift, in Wellingtan Channel, Lancaster Sound, 
and Bafljln’s Bay, that any true current exists. At first, in 
Wellington Channel, the drift was in opposite directions, accord- 
ing as the wind changed, while in Barrow Strait, at  times with 
a north wind, the drift was westward, the ice being driven by the 
tide from the eastward through Lancaster Sound and Baffin’s 
Bay; the amount and direction of the drift seemed to depend 
almost eutirely on the direction of the wind. 
On the N.E. of Spitzbergen it has been found by Lieut 

precht that the prevailing winds.are from E. to W., c a d  
great ice drift which drifted Parry to the S.W., and which brings 
down the ice towards East Grecnlnnd. The rate of this drift 
varies from 8 to 13 miles a day. These winds, which may partly 
be caused by the warm Gulf stream, towards which they blow, 
to the N. and W. of Spitzbergen, will be mnrmed as they pass 
over that region, since the temperature o f  the sea water in the 
whole of lhat region is found to be high, and flowing on still 
westward will pass over the sea to the west, and over the north 
of Greenland, and SO to the shores of Kennedy Chann 
Smith Sound. 

the observations of Captain Hall iu the ccPolari8,’’ that the tide 
round the north of Greenland met tho tide up Smith Sound a t  
Capo Frasar, on the west side of Kennedy Channel, in latitude 
80° N. 

With regard to the existence of an open sea north of Smith 
Sound, Kane says :-‘‘ Whether i t  exists simply as a feature of 
‘6 the immediate region, or as a part of .a great and unexplored8 
(6 area communicating with a po?r basin, may be questions far 
‘6 men skilled in sclelttlfic deductlous ; whether it does or does 

not communicnte mtll  a y;lnr basin vo are without facts to 
(6 determine.” He adds :- The influence of rapid tides and 

currents in destroying ice by abrasion can hardly be realised by 
se who have not witnessed their action. It is not uncom- 
n to see such tidal sluices remain open in the mid8 
ter.” 

This would also seem to be borne out by the fact reported 
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The observations of Dr. Bessels with r8gard to the climate of the 
winter quarters of the “Folaris ” in 81’ 38‘ N., on the east side of 
Hall Basin or Kennedy Channel, that it i s  much niiZder than it 
several degrees to the south, and that a current of a knot an h 

f lbws dowh Robeson Channel from the north, and carries the ice 
out into Bafin’s Bay ,  also agree with the view that the ice to the 
north of spitzbergen, Nova Zembla, and Siberia is drifted to the 
west and north-west by the winds, and divides to the north df 
Greenland into two streams, one current flowing down along East 
Greenland, and the other flowing through Robeson Channel to the 
south-west. 

These observations must also be takep in connexion .with 
Admiraf Belcher’s observations at  the north end of Wellington 
Channel, that the tides from the north meet the tides ‘from the 
south in that channel. 

Sir Edward Belcher says, in (6  The Last of the Arctic Voyages,” 
p&ge 219, vol. ii. :-“I had well proved, by experimentskonducted 
6‘ at Beechey Tsland, Cape Rowden, and the late winter’quarters 
(6 (at the north end of the Wellington Channel), that the flood- 
$6 course did not run from Lancaster Sound through Wellin@on 
( 6  and the Queen’s Channel; but that the northern 0ood from the 
(6 Arctic Ocean met that from Lancaster Sound, as nearly as, I 
(6 could determine, at Cape Bowden, and much in the same manner 
$6 as the Channel and North Sea tides meet about Dover.”‘ 

“Hence it wae clear to my mind that without R great effort of 
nature to clear away the ice northerly as well as soutberZy.of that 
parallel, antagonistic forces must continue to cornprss$ scny’looso 
 floe^ together, and perfect a solid barrier in that the ‘ narrowest 
portion of the Wellington Channel.” 

He also ~ a y s ,  on p. 222 :-(( We know of no southern drift in 
6‘ Wellington Channel ; we have never experienced northern 
(‘ gales ; we do possess facts to prove the reverse; portions of (‘ the 6 Breadalbane ’ reached our winter quarters, and that with- 
(‘ out a gale;” on the 4th of September 1853. (‘ The ( Breadal- 
6‘ bane’ was wrecked 55 miles to the south on 
(6 August.” . 

That there is a “permanent easterly current on 
lville Island, and in Barrow Strait,” towar 
, is clear from the evidence of Captain Kellett from obseri“ 

vations between Sept. 10 and Nov. 12, 1873. 

TIDES and CURRENTS. , 
, the tide from the north of Green1 
klin Channel to the south-westcm 
he north end of Wellington Qhannel, 

&en there may be no one point where tho three tides aOtUally 
meet, but Xelvllle Idand will probably be washed b y d  ,three 
tides, and it seems not Improbable to expect that the pole of 
greatest cold will be not far from Melville Idand. 

But it seems more probable, and this should be made clear from 
the character of the tides Bear Wellington Channel, that the ti& 
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meeting in that channel are the two branches of the Baffin’s Bay 
tide flowing through Lancaster Sound and through Jones’ Sound. 
The shortest way to the north-west end of Wellington Channel 
being probably through Jones’ Sound. 

The flowing of the three tides into the region between Melville 
Island, Grinnell Land, and Kellett Land, the Behring Strait tide 
from the S.W., the Baffin’s Bay tide from the S.E. through 
Jones’ Sound, and the North Greenland tide through Lady 
Franklin Strait, and other straits to the north of it, will fully 
account for the heavy nature of the ice in that region as far as it 
has been observed, and for the fact that it is never carried out of 
this Arctic sea through the somewhat narrow openings into it. I n  
this case there will be some point in the open ocean to tlfe north 
of Melville Island where these three tides meet, forming, as it 
were, a pole of tides. McClure was preventcd from passing from 
Prince of Wales Strait to narrow Sound by the ice collected where 
two opposing tides meet, and was afterwards obliged to abandon 
his ship in Mercy Bay probably for the same reason. Professor 
Haughton has shown that where heavy ice exists, as, for instance, 
on the west of Boothia Felix, the meeting of the tides tends to 
consolidate the ice and to prevent its drifting, aud that it Was 
owing to this meeting of the tides that Sir John Franklin’s ships 
could not escape. 

I n  the neighbourhood of this pole of tides we should look for the 
pole of greatest cold, since me may expect that the tides and 
currents in the air and its temperature will be regulated to some 
extent by the distribution of sea and land, so that where we get 
the pole of ocean tides there we may 5150 expect the pole of aerial 
tides. 

The correspondence between the temperature of the air and the 
surface temperature of the sea is also in favour of this hypothesis. 

Such a position may be expected to be one of comparative rest, 
so that the colder air above will more readily drscend to the surface 
of the earth and produce the cold winds. 

Judging from the direction of the cold winds LW observed, the 
pole of cold may be expected to be somewhere to the N.W. of 
Wellington Channel. 

The fact that “ the  oscillations of the barometer are much 
‘ I  greater in the neighbourhood of water,” although the gurface 
temperature over water is more nearly constant, shows that the 
distribution of land and water must have an important effect on, 
and to some extent regulate, the aerial tides. 

May not the flow of tho tide through Lady Franklin Bay to 
the westward, ?early in the direction of the prevailing N.E. winds, 
be connected w t h  Admiral Beloher’s observations in Wellington 
Channel, which would be about 400 miles to the south-west? 
Dr. Bessels saw large ice-fields in latitude 82O 16’ which wore 
drifting south, but which were never B C G ~  to the south of Lady 
Franklin Bay, and i t  is his impression that they go up that sound 
or strait. Does not this also seem to show that the current of 

ot an hour in Robreon Chnnnel flows through Lady Frankli 
rather than down Kennedy Channel 1 
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Edward Belcher that the’ d s t  winds are 
th e laden with snow. . 

the coast of Greenland extends only as 
far as 8.2‘ 30‘ N., and then trends away to the eastward. 

Pieces of pine-wood, up to 4 feet in length, were picked up in 
82’ N., driftiug with the stream from the north, and the Esqui- 
maux, Jem, told them that plenty of wood came from the north, 
and was washed up along the shore innell Land, on ‘the west 
side of Kennedy Channel. 

‘‘ To the south of Cape Fraser th rose to a greater height 
during the night, as is the case dong the coast 
whereas to tho north of Cape Frascr there was 
difference between the day and night tides.” This 
the age of the moon. 

Captain Markham, p. 191,-At times of full moou, i.e., at the 
highest‘spring tides, which must take piace at Cape Fi-aser about 
12 o’clock, this will be true ; but at  other times, when the tides are 
small, it will probably not be found-to!ba true even south of Cape 
Fraser. Where the whole rise of the neap ticlo is only 2 ‘febt, i&&k 

difficulty in finding the difference in the height of 

On referring to the map (p. 159) showing Kne’s and Hayes’ dis- 
coveries,’it will be seen that the latitudes of dl places observed by 
Hayes up to his most northern point on the shore of Lady Frankiin 
Stmit, in latitude 81’ 35‘ N., agrees witli the latitudes as deter- 
mined by Dr. Bessels; als he agrees. almost ent~rely with 

Cape 4&&sei* and Cape .Bahaw 
the position and dimensiom of 

row, according to Dr. Bessels, 
tlio coast line bears rather more to thi east than according to 
Hayes; so that while Hayes places his extreme northern point 
in then same longitude as Cape Barrow, Dr. Bessels places it 
rather more than 24 ;.e., about 20 miles, to the east of Cape 
Blwrow. 

Froin the discussion of Dr. Hayes’ Observations, I cannot find 
th longitudes were determined to the north of Cape Barrow:] 

found the channel frozen ovei‘ in M y  1861, but the 
ice much decayed, t side was lined with 

In going north from 

The coast on 
y ridge of pressed-up ice, in 
on the beach. 

tho highest temperatures 
The season seems to have been a mild one.)* ‘ “The fall of snow 
6 4  was remarkably small,” 

36122. u u  
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p. 196.-In latitude 81’ 36’ N., “on the 21st ofDecember there 
(‘ were six hours of twilight, which rose at noon to an altitude 
“ of 100,” 

Dr. Bessels visited Port Foulke, and ascended to a height of 
4,181 feet on the glacier visited by Hayes. His observntions here 
are not given. 
pa I9O.-l’he north coast of Greenltmd is in latitude 8 2 O  30’ N. 

The land on the west side of Robeson Channel is 5 little farther 
to  the north, and is bounded by a channel trending towards the 
west, while to the north, at  a distance of 60 miles (estimated), is 
seen another northern land. This would give a latitude of 83‘ 30’ 
for this northern land. 

While K’nne was in Smith Sound his Danish interpreter, 
Petersen, conversed with the Esquimaux who had been to a large 
island called Umingmuk (Musk-ox) Jsle, where there was open 
water, with Walrus there, and some of their people formerly lived 
on the island. 

“ Whaling Cruise,” p. 194.-In Hall Land, the winter quarters 
of the ‘Polaris,’ Musk-oxen were met with, and Foxes and Lem- 
mings ; also three kinds of Seals, but no Walruses. 

p. 192.-Trace3 of Esquimnux were found in latitude 82’ N., 
a couple of ribs of Walrus (used as sledge-runners), and it small 
piece of wood (the back of a sledge); also remains of a summer 
enc8mpment. This would seem to show that Umingmuk Jsle and 
Hall Land am identical, the Petermann Fjord dividing it  off 
from the mainland at least for a considerable distance from the 
mouth of the fjord, as shown by Dr. Bessels. 

Captain Sabine met with Esquimaux in Enst Greenland in 1823, 
which were believed to have come from the north ; and M. Kol- 
dewey met with Nusk-oxen, which probably came from tllc north, 
since none are found to the south of  Wolstenholme Sound, 

p. 193.--“ The ‘Polaris’ drifted to the southward from her most 
“ northern point, in consequence of the prevniling north-east 
6 b  winds.” Them was a current of 1 knot ‘nn hour down the 
channel. 

Can this current down Robeson Channel be the effect of the 
tides coming from a lnrgcr area of mater beyond into the smaller 
channel, or do the winds cause the ice to move in that direction 
and so cause a surface current in the chnnnel, or is there a 
true current down this channel from the I?.E which flows into 
Lady Franklin Strait? These are interesting questions to deter- 
mine. 

1 &-The AUSTRO-HWGARIILN NORTH-POLAR EXPEDITION of 
18’72-’74. (A Lecture by Lieutenant Weyprecht.) 

Meteorology and Hydrography. 
(Petermann’s ‘‘ Geograph. Mittheilungen,” 1875 ; and “ Nature,” 

the preliminary expedition to the east of Spitzbcrgen in 
the observers had found the sea completely free from ice 88  

March 11th and 18th, 1875.) 
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far a8 78' N. lat., north of Nowaja Semlja, and their intention at  
the second expedition was to investigate this sea in an epterly 
direction, taking the Siberian coast as basis, and depending on 
the influence of the great Siberian rivers, whose great quantities 
of comparatively warm water probably free the coast from ice 
almost every summer. 

" Unfortunately the year 1872 wns one of the most unfavourable 
ever seen. Already in 74.5O N. lat. the explorers found ice; 
they could only reach Cape Nassau with great difficult?, and 
were finally blocked up by packed ice in a locality where, in the 
previous and following years, there WBY no ice for one hundred 
German miles round. They never got within the reach of the 
Siberian rivers, and the uncertainty with regard to their influence 
upon the ice along the Siberian coast is still the same RS ever. 
But one point is clearly proved, namely, tthat the conditions of 
ice between Spitzbergcn and Nowaja Semlja are highly variable 
from year to year; this circumstance, more than any other, 
speaks against the advisability of future expeditions to be mnde 
on the basis of Franz-Joseph's Land. I n  1874 the explorers 
found the ice again in the same position as in 18'71 ; there is 
perhaps a certain periodicity in this. 

'' Lieut. Weyprecht formerly thought that mnrino currents were 
the principal cause of the general motion of the ice in Arctic 
regions ; he is now of a different opinion, as he niaintaius that 
during the drift of their vossel, which was frozon in, in packed 
ice, and drifted in this state for over fourteen imonths, the in- 
fluence of currents was imperceptible compared to that of winds 
upon the drifting ice. The existence of Gulf-stream water in 
the great area bctween Norway, Spitzbergen, and Now+ Semljit 
is undeniable ; the current cannot, however, be traced directly 
by its courso, but rather by the unproportionnlly high Fea- 
temperatures in those, high Intitudes. As a natural consequencc 
of this, the Gulf stream docs not regulate tho limits of ice, but 
the ice, set in motion by winds, regulates the limits of the warmer 
Gulf-stream water, depriving the same of the last degrees of heat 
which i t  contains. A comparison of the IIansa drift with the 
winds would show whether on tho east coast of Greenland the drift 
of ice is only produced by the latter ; Sir L. McClintoclr proves 
with figures that this decidedly is the case in Baffin's Bay. The 
w e d  of the drift of course depends upon tho force of the winds, 
local conditions, vicinity of coasts, and the niorc or lesd open wa6er. 
The p e a t  influence of the wind upon the ice-fields is explained 
by their ruggedness; each projecting block represents sad. 

" I n  the vicinity of coasts it is somewhat different ; immense 
currents are often perceived there, originating through the tides, 
or perhaps through. the motion of the ice itself and the winds. 

4' There is a decided general tendency in the ice to move south- 
ward during the summer ; the reason of this may LO the flowing 
off of molted water in all diqections, whi& causes a breaking-up 
of the whole Arctic mass of ice. But all other influences upon 
the motion of the ice are nearly imperceptible when compared to 
that of winds, and can only be traced in theu most gcncral eft'ecb. 

-. 

u u  2 
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the south of Franz-Joseph’s 
from east to west,.i.e. from 
ice which held Lieutenant 

ot attached itself to Wilczek 
Island, it would have ,drifted toward the northern end of Spitz- 
bergen ; he arrives at this conclusion from observing the winds 

ce of winds Lieutenent Weyprecht also ascribes 
the existence of open mater near all west coasts in those regions : 
he found the main direction of winter-storms in Franz- Joseph’s Land 
to be E.N.E. ; the ice under west coasts is therefore constantly 
broken up. Lieutenant Payer, on the northernmost point he 
reached, was stopped from extending his sledge journeys further 
by open water near a west coast, upon which he was travelling. 

“Also, with regard to quality, the ice in those seas 18 very 
variable. While in the summer of 1873 the explorers could not see 
the end of the field in which their ship was frozen in, they never 
met fields of such an extent dusing their retreat ; also, with regard 

SS, there was great variety. In 1873 their field forfned 
lpr, frozen pass,,with high ice walls in all directions 
nse protuberances ; in 1874 they found much greater 

eqennesg and although thawing had begun so late 
thirst during a month and a half, 

mass was doubtless packed very closely ; the field, in spit0 of tho 
ccipRtant drifting mgtion, did not turn round, the bow of the 
ship pointing always in the same direction ; only in Scptembes, 
when the field was greatly reduced, it began to turn ; in Octobcs 
and November large hales were seen in it j n  the vicinity of the 
coast towards the south. 

hetb9.r’ F‘ranz- Joseph’s Land can again 
tenant Weyprecht thinks mainly depen 

conditions of weather and ice ; in any caae a 
will be necessary, and then it could be don 
year. As to the most favourable point to start 
pqdition, he indicates 45’ East long,, as here be found the barrier 

in 1871 to be. 50 Germaq miles more to, the north than in 

“ I n  the preliminary expedition of 1871, Lieut. Weyprecht 
found sure signs of the vieinity of land in 43’ E. long. and 
78’ 75’ N. 
the basis for future expddii3ons sent to reach the pole. The mye- 
torious Gillis-Land is situated upon SOo E. long. The south const 
of Frhnz-Joseph’s Land was seen by Payer at  least as far as 5OOE.  
long. Liwt. Weyprecht now thinks he may be permitted $0 con- 
clude khat these three points are connected. Thus fi&nz-Joseph’s 
Land“ would become greutiy extended in a western direction. 

merous icebergs floating along the coast seem to confirm this 
aud it isiherdly mcessary to point out how much the interest 

stigation would be increased by this idea provinfpw 

* !?ne* . I  

and accordingly he proposed this unknown land 
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,%During a year'and a .half 'the .explovers .ha$drnk$alit 
unities closely to observe the behhviaur and$ormdtion & 

The phenomenon is instsuctive, as it*is)lie samesins 
e Arctic regions. With the exception 1 of: clandcice; which 

clings to the coasts and never rertches far out into t+ema,all i c e j  
icebergs as well as fields-is in constant motion;*winter and 
summer ; and this, as has been shown, is tlropgh the infhence of 
winds. The motion, however, is a different one'dmosb &th every 
field, and thus a certain pressure results wherever two fields touch : 
ibis naturally leads to the breaking up of the fields, and the con- 
tsaction of the ice during sudden low temperatures plays its part 
iu a similar way. If one considers the great extent of the fields, 
sometimes of many miles, and their enormous masses, one. clan 
easily imagine the colossal forces which we active ia these 
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form. Beginning a t  a certain thickness, the ice is almost 
from salt. The upper however, on account of the salt the7 
contain, attract moisture in a great degree, and form a tough, 
leathery mass which bends under foot without breaking. This, 
however, is only the case with new ice, as after a short time the 
salt crystallizes out of the ice, and the surface covers itself with a 
snowy layer of salt, sometimes reaching two inches of thickness. 
Even in the most intense cold this layer retains so much moisture 
that it makes the impression of a thaw ; only little by little, evppO- 
ration and drizzling snow do their work, and the ice itself becomes 
brittle. 

" In this way almost all the salt, which was frozen in, crystallizes 
out, and is washed off and back into the sea by the melted water 
in the next summer. The melted water at  the end of the summer 
is, therefore, almost free from salt, and has a specific gravity of 
1 *005. It is evident that a smooth plane of ice, as is found on 
smeet water, is a very rare occurrence in Arctic regions. 

( 6  The astronomical ohservations while the ship was still drift- 
ing were confined to determinations of latitude and longitude, the 
latter by chronometers and correction of clocks, by lunar distances, 
as often as opportunity served. I n  this only a sextant and a 
prism circle with artificid horizon were used. When the ship 
was lying still, a little. 6 universal' instrument was erected, and 
the determino.tions of time, latitude, and azimuth were made with 
this. The longitude was calculated from the mean of as mally 
lunm distances as could be observed during the winter ; they 
were 210 in number. The azimuth of a base line 2,171 metres 
long, measured by Lieut. Weyprecht with a Stnmpfcr levelling 
instrumcnt, was determined with the universal instrument of the 
magnetic theodolite. All this work was done by Ensign Orel, 
Lieut. Weyprecht only taking u share in measuring lunar distances. 
The determinations of locality were made without regard to tem- 
peratures ; if the mercury of the artificial horizon was frozen, 
blackened oil of turpentine was used instead. The winter quarters 
were in latitude 79' 51', and longitude 5 8 O  56' E. 
'' Of the results of the meteorological observations, only some 

general ideas can be given, a-a hero figures alone decide. They 
were begun on the day the explorers lefi Tromso, and were ,only 
discontinued when they left the ship; thus they were mado 
during twenty-two months. Readings were taken every two 
houm, and also at 9 a.m. and 3 pm., therefore fourteen times 
daily. The observers were Lieut. Brosch, Ensign Orel, Capt. 
Lusina, Capt. Carlaen, Engineer Krisch (rrorn autumn 1872 till 
spring 1873), and Dr. Kepes (during the last two months only). 
'I'he direction as well as force of winds were noted down without 
instruments. Lieut. Weyprecht thinks this method by far the 
best in Arctic regions, as errors are more or less eliminated, 
while when using instruments the constant freezing, drifting snow, 

errors that cannot be determiaod nor controlled ; be- 
e who has been to tlea for a short time will soon 
ient exactness ib these observation e, 
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“Until the autumn of 1873 winds were highly variable. I n  
the vicinity of Nowaja Semlja many S.E. anit S.W. winds were 
observed ; in the spring theee veered more to N.E. A prevalent 
direction of winds was only recognized when in the second winter 
the Expedition was near Franz-Joseph’s Land. There all snow- 
storms came from E.N.E., and constituted more than 50 per cent. 
of all winds. They generally produced clouded skies, and tho 
clouds only dispersed when the wind turned to the north. Tho 
explorers never met with those violent storms from the north, 
from which the Germania pwty had so much to suffer on the 
east coast of Greenland, and which seem to be the prevalent winds 
in the Arctic zone. Altogether, they never observed those 
extreme forces of wind which occur regularly in our seas soveral 
times i s  every winter (for instance, the ‘( Bora” in the Adriatic). 
Every Arctic seaman knows that the ice itself‘ has a calming 
effect upon the winds ; very often white clouds are seen passing 
with great rapidity, not particularly high overhead, wliile thero 
is an almost perfect calm below. 

Lieut. Weyp 
mado the remarkable discovery that the ice never drifted str 
in tho direction of‘ the wind, but that it nlwnys dcviated to the 
Tight, when looking from the centre of the compass ; wilh N.12. 
wind it drifts due W. instead of S.W. ; with S.W. wind it drifbs 
due E. instend of E.E. ; in the same manner it drifls to the north 
with 8.3. wind, and to the south with N.W. wind. There was 
no exception to this rule, which cannot be explained by currents 
nor by the influence of the coasts, aa with these causes there would 
be opposite results with opposite winds. Anotlier interesting 
phenomenon in both years was the struggle between the cold 
northern winds and the warmer southern ones in Janumy, juqt 
before the beginning of tho lasting and severe cold ; the warm S. 
and S.W. winds always brought great masses of snow and pro- 
duced a rise in the temperature amounting to 30-35’ R. within a 
few hours. 

(6 Little csn at present be said on the result of the burmeter 
readings, without a minute comparison of the long tables of 
figures, although very extreme readiugs occurred at times. The 
explorers had three mercury and four aneroid baromoters ; by way 
of hontrol, Ensign Ore1 took the readings from five of tliese 
instruments every day at noon, while the intermediate o 
tions were made with an aneroid. 

surface of the snow, in the open air, and perfectly free on all 
sides, about twenty-five yards from the vessel. Excepting the 
maximum thermometers, they were all spirit thermometers, made 
by Cappeller of Vienna. They were often compnred with a very 
exact normal thermometer of the same make. lteadings from a 
minimum thermometer wore noted dhily at  noon; during the 
summer a black bulb thermometur was exposed to the rays of the 
sun; during the winter frequent observations were inado with 
exposed and covered minimum thermometers to ascertain tile 
nightly l*&ition at low temperatures. In both winters FebrWry 

‘‘ One peculiarity must here be mentioned. 

“The thermometers were suspended about four feet fi.0 
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* wassthe coldest month;whiIe January both times showed rise 
in the temperature when compared either with December or 
February. I n  winter the temperature was highly variable, and 
sudden rises or falls were frequent ; in the three summe’ months, 
however, the temperature ww very constant, and changes very 
rare. July waa the warmest month. The lowest reading was - 37p R. (nearly - 4 7 O  C.) The influence of extremely low 
temperatures upon the human body has often been exaggerated ; 
there are tales of difficulty in breathing, pains ,in the breast, hc.9 

that are caused by them. ieut. Weyprecht and his party dld 
not notice anything of the kind; and although many of them 
had been born in southem climes, they all bore the cold*very 
oasily indeed; there were sailors amongst them who never had 
fur coats on their bodies. Even in the pentest cold -they all 
smoked their cigars in thewpen air. The cold only gets unbear- 
able when there is wind withsit, and this always ’raises the tem- 
peratuie. Altogether, the impression cold makes upon the b$y 
differs widely according to personal disposition and the quantlty 
of moisture contained in the air ; the same degree of frost pro- 
duces a very uncomfortable effect a t  one time, while a t  another 
one does not feel it. 

“.To determine the quantity of moisture in tho atmosphere, an 
ordinary psychrometer, a dry and u wet thermometer, were used. 
But the observations w are not reliable at 
low temperatures, and altogether during 
winter, as the smallest e ces in the absolute 
quantity of moisture in the air. I n  order to determine approxi- 
mately the evnporation of ice during winter, Lieut. Weyprccht 
exposed cubes of ice that had been carefully weighed to the open 
nir, and determined the loss of their weight every fourteen days.” 

6‘ During winter the air seemed always to contain particles of 
ice; this was seen not only by parhelia and parrtselenoe when the 
sky was clear, but also in astronomical observations. The images 
of celestial objects were hardly ever as clear and weu defined as 
they are at home, although the actual moisture in the atmosphere 
was far less. It happened very often that with a perfectly clear 
sky needles of ice were deposited in great quantities upon all 
objects. It was quite impossible to determine the quantity of 
tmospheric deposits, as during the snow-storms no distinctioq 

cduld be mtlde between the snow actually falling and that raised 
from the ground by the storm ; ‘it was remarkable, howevcr, that 
during the first winter the quantity of snow was small comprired 
with that of !he seFond ‘winter, when the snow dmost completely 
buried the ship (this happened near Franz-Joseph’s Land). The 
Bame proportion was repeitted in the quantity of 
the first and second summer ; in the first only a lit 
late in the year, while in July 1874 it rained ’ 

Clouds are naturally of a very diffelpent char 
at home ; nimbus and cumulus are never seen. The f h m  

is either that uniform melancholy grey of an el 
; the latter consists of round but iindcfine 
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“Pal*helia and pwaselenao were often observed ; they always were 
certain indications of coming snow-storms. A new phenomenon 
was only observed once, when, besides the double system of 
parhelia, two other mock suns appeared on the same al 
with the real sun. 

(‘ On the whole path which the vessel described soundings were 
made constantly, and the depth of the sea was found to increase 
towards the east ; on the easternmost point, 73’ E. long., there 
mere 400 metres of water, and the depth steadily decreased towards 
the west. I n  front of Franz-Joseph’& Land there is a ban 
seems to reach as far as Nomaja Semlja; beyond it th 
increases again. The whole area east of Spitzbergen rarely ex- 
ceeds 300 metres in depth. Lieut. Hopfgarten specially con- 
structed an instrument to fetch up dredgings, which was frequently 
done. The deep-sea temperatures were measured with Casella’s 
minimum and maximum thermometer, and these measurements 

throughout the winter. They showed a slight 
temperature at tho bottom. The per-centage of 
water at different depths was also deteimined. 

Until the ship was blocked up the surface temperatures of tho 
sea were dso measured. Lieut. Weyprecht thinks that, as a rule, 
too much importance is attaclied to these, as the state of the 
weather is not taken into account, and it is just that which has 
the greatest influence upon the surface temperature ; it  is quite 
wrong to imagine the existence of currents fiom observ&ions of 
this kind.” 

DETERMINE THE FIGURE OD’ THE EARTH. 

steel on hard agate, in tho form Of a hollow cylinder. 
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The number of vibrations made by the clocks in London Was 
ascertained before the departure and after the return of the 
Expedition. 

London. Mean. - - 
Clock I. Jan. 1819 - 86392.5673 1 86392.4513 

Dec. 1820 - 86392.3353~ 
Clolk 11. March 1819 - 86496'997 86496.9855 

$9 Dec. 1820 - 86496.9741) 
The daily acceleration of a pendulum, from the menn of the 

results with botli pendulums, is 74 734 vibratious between the 
latitudes 51" 31' 08'4" and 74" 47/ 14'36/' N., giving the ellip- 

Length of Seconds 
Pendulum. 

At Spitzbergen - 39.21469 

,, Paris 39'12851 

- 

,, Hammerfeat - - 39 '19475 ,, Greenwich - - 39'18083 

1 tieity of the earth - 312.K 

Measure of the 
Force of Gravity. 

32 * 2 528 
32.2363 
82#1912 
32.1819 

c1 1 . , and the comparison of the force of gravity at the two 
809 16 
places is at once determined. The length of the Pendulum beiw 
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invariable, the value of the acceleration due to the force of gravity, 
is directly proportional to the square of the number of vibrations ; 
or, which amounts to the same thing, the 'force of gravity i s  
directly propothional to the length of the second's Pendulum. If  g 
be the acceleration a t  Greenwich, and g, the acceleration at  Port 
Bowen, then $= (86230' 24?)8= 3 -001644.5. 

g 86159.434 

4. &iPERIMENTS made by DR. HAYES at  yon^ FOULKE in 
September and October 1860, to determine the Figure of the 
Earth. 

A series of experiments 011 the time of vibration of a Pendulum 
were compared with a series made with tho same Pendulum at 
Cambridge, Massachusetts, before the Expedition sailed. The 
mimbcr of vibrations in 24 hours nt Cambridge wtw 86421 * 14, and 
the number of vibrations at Port Foulke was 86550'72. 

These VRlUeS mould give a compression or flattening of the 
1 pole = -. 

37% 
This value is smaller than that derived from Parry's experi- 

ments and by other methods. Baily's Pendulum experiments 
gave the ellipticity - but other smaller values have been 

obtained, 
The ratio of th i  valuo of tho force of gravity at Port Foulke, 

and at Cambridge, from tlicse Pendulum experiments, is 1'003 very 
nearly. 

5. GEODESY. (Die zwito doutsche Nordpolarfahrt, vol. ii., 
p. 761.) 

A base line mas measured on the coast near Gcrmania Harbour, 
and connected by a systein of triangulation with three points in 
Sabin0 Tslalld, at some distance from the harbour and from o m  
anohher. 

T6e sides of this triangle were then used as lascs of other 
systems of triungdation extending to other islands, and to various 
points on the mainland, extending over nearly one de 
latitude. 

The comparison of these measurements, with the agtronomical 
observations for the elevation of the Pole Star at  the differeat 
places, gives, by the usual formula for the length of a degree of 
latitude, 72751.429 metres. The length of a degree of latitude Its 
deduced from theoretical considerations is 72937.627 metres, 
the difference being about on0 four-hundredth part of the whole 

1 
285' 

1 Thc value given by geodetic measurenients is --e 
293 

disbnce. 
The heights of a great. many poiuts along the coast were also 

d&rmined by trigonometric81 measurement, as well as by the 
barometer. 

* 



6. E o€ the G L A C ~ R  in FBANZ~JOSEPH- 
RD: (R. COPELAND 

tioss determined with refere 
glacier, 80 metres apart, in a line parrtllel to #?he 'motion 
glacier. 

The motion of the marks was measured on August 11, after 19 
hours, from 4 p.m. to 11 a.m., and again on August 12, after 
another intcrvd of 18 hours, from 11 am, to 5 a.m. the next 
morning. 

found to be 0,164 2 0.019 metres. 
From these observations the d d y  advance of the glacier was 

'7. M.EASUREDCENT of MOTION of GLACIER by DR. HAYES. 
(Smithson Contrib., vol. xv.) 

I n  the autumn of 1860 Dr. Hayes made a survey of glacier in the 
neighbourhood of Port Foulke, tho end of it being about twQ miles 
from the sea. A base line was measured along its axis, and bear- 
ings taken to fixed objects on the mountain on each side. After 
eight months the measurements indicated a motion of 94 feet. 

On the interesting subject of the motion of the Swiss glaciers, 
reference may be made to papers of Prof. Forbes, in the Edinburgh 
New Philosophical Journal (Oct. 1842), vho discovered that the 
central portion of a glacier moves more rapidly than the xideq 
and t h t  a glacier is continuaUy advancing ; also to the works of 
Do Snumure, about the same period, in the (( Comptes Itendus," 
and especially to the oxperiments of Dr. Tynddl, an the motion 
of the Mer de Glace. (Tyndall's Glaciers of the Alps, p. 275.) 

VI.-ATMOSPI~ERIC REFRACTION LOW 
TEMPERATURES, 

1. APPENDIX t o  SIR JOIIN Ross's NORTn-WEST PASSAGE. 

in Scorosby gives some extraordinaTy instancesFof bot11 
hips seen ttt immense distances, and on our first voyage 

it is recorded that Cape Clarence was seen from the deck at the 
distance of 120 miles, the ship being a t  that time 2" of latitucle 
south of the cape. The most remarkable circumstance which 
occurred was tbe uneven current of i'efraction raising m. intep 
mediate body (nn iceberg 01' island) above the more dist 
which at  the time of no xdraCtion was considerably highe 

OWEN. (Parry's Third Voy 

7 

ioii a 
e8 ww the swbjeci which, ncxt t-o-qtagnetism, ap 



teresting to  
of the rep 
impossible h that $wtrument obser 

a star having quich motion with the minute accuracy requisite 
for thislpurpose, we were led to adopt the simple method of ob- 
serving the setting of a star behind a horizontal board fixed 
edgewise on a neighbouring hill, the altitu 
obtained a t  leisure by repeated observat 

ations, the details of which are given in the Philo- 
sactioks, make the refraction at low temperatures, 

and from the altitude of 4p to 
the Nautical Almanack, consider 

The instruments used were a 
circle with two telescopes which were fixed at 122 feet above the 
sea-level on casks filled with sand and fiqmly frozen to the ground. 

It will be seen from the observations made by Sir John Ross 
that the accuracy of the NautioaJ *neck tables cannot be 
tested by the method adoptrjd. , 

3. CAPT. PARRY'S TIIIRD VOYAGE by SPITZBERGEN, p. 9 

Iibg Bows.-At half-past 5 p.m. on 23rd July 1827, i 
82' 43; a beautiful phenomenon, consisting of six fog bows, was 
seen in a direction opposite to the.sun, First one white bow, 

ged with prismatic cdonrs a n d . 6 ~ ~  
lete coloured arches were formed within it, the interior 

The larger bow nnd the one next within it had the red on tho 
outer or upper part of the circle, the others on the inner side. 
Altitude of the outer arc, 20' 45', its extont at the horizon, 72p, 
tlic altitude of the sun being 20' 40'. 

The snialler bows were seen for 20 minutes. 
In  these travels the SOU 

a day for the last five days of the journey, so that 
labour in making a good 23 miles journey there was found to be 
only a gain of one mile northwards. 

Lat. 82'*45', long. 19'-25' E., dip, 82"*21'*6, and declination 
18'*10' W. N o  bottom at a depth of 500 fathoms ; the specifih 

coloured tint to the snow when pressed 
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Abg. dth.-Appearances of the raising of ice in the horizon by 
refraction until it resembles a perpendicular wall, mere generally 
taken to be an indication of open water, but were not thought 
by Parry an infallible one. 

4. SCORESBY'S OBSERVATIONS of FOG BOWS. 

Scoresby in his Greenland Voyage (pp. 96, 144, 164) also dc- 
scribes remarkable effects of refraction by layers of air of different 
densities ; and (p. 275) remarkable coronm or fog-bows, with a 
number of prismatic circles, seen from the mast-head 105 feet 
above the sea-level in a direction opposite to the sun. 

Round the centre was- 
1. A bow from 3' to 4' in diameter. 
2. A bow 9hb in  diameter. 
3. A bow 13' in diameter. 

4. A circle about 5' broad, and mean radius 38' 50'. 
These at times gave the colours of the spect,rom. 

The upper edge of this circle TVW about 6' above the horizon. 
Another outer circle wag scen on another occasion. 

The sun's altitude was 35' 42'. Many shining spikes or needle?, 
supposed to be crystals of snow, wese seen floating in the breeze, 
but they were so small that they could not be caught and 
examined under a microscope. 

The sun shone nbore tlio fog with great splcndour, and the 
, shadows of the masts, sails, &c. were clenrly thrown on the water. 

p, 351. Prtesed through brown colourcd patches of sea-water, 
the colour being due to animalcules covering the sea in streaks, 
88 shown by examining the water under a microscope, They 
must be exposed to an average temperature 15' below the freezing 
point in B sea perpetually covered with ice. 

Water of ti similar appearance iti also noticed by Par1.y on his 
entrance into Davis Strait. See Journal o i  Voyage for Discovery 
of N.W. Passage. 

Sometimes these streaks are of a yelIowish grecn colour. 

5. OBSERVATIONS on REFRACTION. PARASELENIE. (Belcher.) 

On Novemher 30, 1852, Admiral Belcher saw B beautifully 
defined paraaelena (see illustration in Vol. I. p. 169) about N.N.E. 
true. The interior circle had a radius of 22' 20', the exterior 44O, 
the moon's altitude at  the time 30'. 

There were two concentric, halos, incomplete near the horizon, 
accompanied by a strong vertical and a horizontul beam pawing 
through the moon. It was a h  accompanied by arcs of other 
concentric circles, having their common centre at a point within 
the-zenith, The greater of these intersected the moon and outer 
halos, forming at thcir contact lumiuous spots. 
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At the points of intersection of these halos, bright paraselene, 
forming 6ve on the lower and two on the upper arcs, presented 
themselves ; the moon and the intersections by the vertical ray 
exhibiting the most luminous. The moon was four days past the 
full. 
. On the same evening, between 9 p.m. and midnight, the magneto- 

meter was deflected westwards 10' more than usual. The next 
night the magnetometer was again unusually disturbed. There 
was also a fainter display of paraselena. 

On December 1st a beautiful illust~ation of tliD effect of intense 
cold, fixing, as it were, the clouds and currents of air, and giving 
them rounded outlincs. Probably another remarkable effect due, 
like tlie paraselenne, to the floating of crystals or needles of ice in 
tiir. air. 

" The distant land on tlie southern shore, near Cape Lady 
Franklin, was peculiarly refracted, and appeared to be consider- 
ably nearer than our positive knowledge would warrant, displaying 
very beautifully its particular features." A delicate salmon tint 
pervaded the horizon. 

6. HALOB, &c.-McClintock, p. '14. 
A well-marked halo and several 

paraselens between 7h. and 10h. p.m., consisting of five false 
moons, three arc8 of halos, and n horizoiital belt of light, round tho 
heavens and passing through the moon. 

Dec. 4, Dawn at l l h .  Om. a.m. 

7. TWILIGHT throughout the WINTER. 
With regard to the existencc of twilight through the winter, 

McClintock says :-'6 On the mid-winter day (December 2lst) at 
'' noon we could just read type similar to the loading article of the 
6' Times.' Few people could read more than two or three lines 
46 without their eyes aching." 

Parry in his first voyage to Melville Island says :-'6 Ui, to tho 
'6 shortest day of tho year the return of each successivo day was 
'6 vev decidedly marked by a considerable twilightfor some time 
'6 about noon, that on the shortest day being sufficient to enable 
'' us to walk out very conifortably for nearly two hours. There 
66 was usually a beautiful arch of bright red light in the southern 
'( 'horizon for an hour or two." 

8. PARRY'S S ~ C O N D  VOYAGE to discover a NORTH-WIGST 
PASSAQE. 

Analysis of Air, p. 240. 
Bottles of air collected at Igloolik and packed in oakum were 

examined by Prof. Faraday, whoso results showed that the air 
contained 20.5885 per cent. of oxygen, whilst tho air of the 
1,nboratory at the Royal Institution contained 21.9625 per cent, 
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Expansion of Air, p. 245. 

A glass cylinder, 1 . 7  inch indiameter and 2.6 inches in length, 
was used ; into this was fitted a long tube or stem 10 inches in 
length and nearly half an inch in diameter, graduated into 140 
equal parts. The cylinder was also fitted with n ground glass 
stopper. A drop of mercury was placed in the stem, and the 
vessel carried from a cold atmosphere to a wmm one, and thoti 
the temporaturc taken by removing the stopper. Again, the 
vessel was carried from the warm room to thc cold, aucl the 
results showed that 2059'854 volumes of air at 55O.5 F. are rc- 
duced to 1682.24 volumes at 34O.6 F. 

9. EXPERIMENTS and OBSERVATIONS on SOUND. (Parry's Firsh 
Voyage, &c.) 

Tho distance at  which sounds were heard during intense cold 
constantly afforded matter for surprise. 
(' We have often heard people distinctly conversing in a coni- 

" mon tone of voicc at tho distance of a mile." A man was iie:ml 
singing to himself as he walked along the beach at  even a greater 
distance than this. 

CThese facts, recorded by Parry, are no doubt due to the singu- 
larly homogeneous nature of the air over the whole regian. 

The experiments of l'rof. Tyndall in the English Channel show 
that whether the weather be foggy or clear, the air will coiivcy 
sound well, provided it is homogeneous; but that if there aro 
layers of air of different densities, or if there are dry and moist 
currents of air alternating, then the sound will be reflected or 
diffused at t,he common surface of two layers, and will be lost. 
The acoustic transparency of the air and its optical transparency 
are entirely independent of one another.] 

10. The VELOCITY of SOUND. 
Obscrvatiom on thc velocity of sound at different temperatures 

were made by Lieutenant E. N. ICendall during October, Novem- 
ber, and December 1825. 

The experiments, divided into five series, according to tho 
temperatures at the time of observation, give the following 
results :- 

Temperature. Velocity of Sound. 

28'0t0 2 7 . 0 F .  - - 11 12 feet pcr second. 
10 .0 to  3.0 - - 1089 3,  - 290to - 4.0 - - 1079 99 

(Franklin's Second Journey.) 

- - .  
0 0 

-36.0 to -35 '5  - -. 1036'1 ,, 
-41'0 - 1030.3 ), 
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11. PARRY'S EXPBRIXENTS on SOUND at WINTER ISLAND. 
(Second Voyage, &e.). 

(p. 237.) Base lines were determined between two stations, and 
the time between the flash and the report of a six-pounder was 
taken by pocket chronometers, &c., by each observer. The gun 
had an elevation of loo, and was directed towards the observers. 
The results are arranged according to temperatures. 

I Therm. 

0 

-41.8 
-33'3 
-27 '2  
-21'0 - 2 ' 0  
+33'8 

Mean Velocity 
of Sound. 

Feet. 
985.9 
1011'2 
1009.2 
1031 '0 
1039'8 
1069'9 

From these observations the velocity of sound is seen to increase 
with an increase of temperature, a t  the rate of 1.126 feet for 
lo Fuhr. 

On Fib, 9th, with barometer 28.96, and thermoii~eter 250 Fahr., 
the officer's word of command fire ') was several times distinctly 
heard about three-eighths of a second after the report of the gun. 

12. EXPERIMENTS on the VELOCITY of SOUND at PORT BOWEN. 
(Parry's Third Voyage to discover a- Northw-est Passage.) 

(p. 58.) Lieutenant Foster having occasion to send a man from 
the Observatory to the opposite shore of the harbour, a measured 
distance of 6,696 feet, or about one statute mile and two-tenths, in 
order to fix a meridian mark, had placed a second person half way 
between, to repeat his directions; but he found on trial that this 
precaution was unnecessary, as he could without dificulty keep UP 
8 conversation with the man at  the distant station. The ther- 
mometer was at this time lSO, the barometer 30.14 inches, and 
the weather nearly calm, and quite clear and serene, 

(Appendix, pe 86.) The following cxperimonts were inade with 
a six-pounder brass gnn placed on the beach ai, the head Of port 
Bowen, and fired by signal from the H ~ c l a ,  the interval elapsed 
between the flash and report being c~refully noted by tho beats of 
a pocket chronometcr held to the ear of each observer. The 
initials in the columns of interval are those of Capt. Parry 

86122. X X  
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ieut. Foster, and the result, in the last c 
8 deduce’d from the mean of‘both. The d 
of the gun from the phce of obs 

gonometrically by Lieut. Foster, was 12, 
Parry (by a different series of triangles), 
distance employed in the calculation is 12 
ing of the gun was S. 71’ 48’ E. 
indicate a decided decrease of velocity, wi 
of the atmosphere, the rate of travelling do 
per second, at  a pressure of 30.118 in., an 
to 1,014 feet per second, at a pressure o 
perature -38’5O, all other circumstances being alike. The last 
experiment in the table ahows a still greater velocity at a high 
atmospheric temperature, which, however, might have been 
influenced by a stronger breeze blowing from the direction of the 
gun at that time. 

841 -7” B.B.B. Light 
601 -B N.N.B. Squallll, 

“208 -37 B.S.E. Light 

268-21’6 W. Light 

13. DETERMINATION of the VELOCITY of SOUND 
PERATURES. (Second German Expedi 

Observations were made a t  a point of Walross Is 
the cairn containing the records of tho Expeditio 
Island, the distance being 2091 - 21 metres. 
. One observer was stationed at each point with a gun 
chronometer, and each observer noted the instant 
n was fired, and the time at which the sound WUB heurq. 
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The difference in: the times correctedifor the persooual equation 
of the observer by taking repeated observations will be the time 
Sound takes to travel the distance. 

On January 28, 1870, the i-elocity of. sound 
of -21.2O C. or -6.2O F. was 321*58metres, 
20, at a temperature of -33.9' C .  or-_-29" F., the velocity of 

d was 317.52 metres per secorid. 
ssumiagthe ordinary lqw for the reduction of. the observa- 

tions to 0' C. to be true, the mean of the two results at 0' c. Or 
32' F. is 337.0 metres or 1,105 feet per second. 

TrI1.-TERRESTRIAL MAGNETISM. 

1. OBSERVATIONS in DAVIS STRAIT and BAFFIN'S BAY, by SIR 
JABIES Ross and CAPTAIN SABINE. 
Voyage of Sir John Ross in 1818. 

Phil. Trans. 181 

The observatious on the dip and niagnetic intensity wer 
by Sir James Ross and Captain Sabine at Waygnte Islands, and 
at several points on ice in Baffin's Bay, by observing the time of 
100 vibrations3 of tho dipping-needle both in and psvpendicu6T to 
the magnetic meridian. There was no opportunity for using 
instruments which required fixing during the voyage, 

dipping needle,' the necdle being drawn to a hoi-ieontal position.$y 
a magnet and then allowed to oscillate freely. Observations of the 
time of 100tvibl*ations; and the extent of asc traversed at ever 
tenth vibration, were made bo 
netic meridian. 

The observations in the magnetia meridian, as well a 
the instrument to 

pared with observations made with 
t's Park in April 18 18 by Gptain 
the same spot and also 

ion was determined by means o 
Kater's azimuth compasses, described in 6' Instructions for the use 
'' of instruments furnished to  the Northern Expeditions." The 
compass was placed on a copper-fastoned stool, and casefully levelled 
by means of [t spirit level, Each altitude and azimuth is a mean 
of several observations, the compass being removed and levelled 
afresh between every one, thus making each faithfully distinct. 

The latitudes and longitudes are deduoed by the ship's log 
froni the nearest observed. '' The influence of the ship's iron on 
6' her compasses, increasing as the directive power of mngnetism 

lis 2 
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a 1  

51 31 
GO 09 
68 22 
70 26 
75 05 
75 514 
76 45 
76 08 
70 35 
51 31 

" diminished, produced irregularities -that rendered observations 
'' on board ship of little or no value towards B knowledge of the 
'' true variation." 

Abstract of the times in which 100 vibrations of dipping needle 
were performed : 

a 1  

0 08 
1 12 

53 50 
54 52 
GO 23 
63 06 
76 00 
78 21 
66 55 
0 08 

Place. 

a 

- 
74 
83 
83 
84 
84 
85 
85 

70 
83 

Regent's Park 
Shetlana - 
Davis Strait 
Hare Island 
Baffin's Bay 

'I 

'> 
Davis)Stmit 
liegent's Park 

31, 8. 
8 18'3 
7 59'5 
7 33 
7 28 
7 26 

7 26 
7 18 

8 18 

- 
7 18-5 

I&. I "gg. In 
Meri- 
dian. 

31. 8. - 
7 493 
7 20 
7 21 

; ;.$ 
7 15 
7 16 
7 16 
8 02 
- 

Perpendiculnr 
t o  the 

Meridian. 

_- 
First 
Arc. 

0 

90 
90 
90 
90 
90 

90 
90 
90 
90 

- 

2. PARBY'S FIRST VOYAGE in search of a NORTR-WEST PASSAGE. 
Magnetic Observations ut Observatory, Melville Island.--(Made 

by Captain Sabine.) 
Variation - 127' 47' 50" E. 
Dip - - 88" 43' (on July 17, 18, 19, 1820). 

Dipping Needle.-To adjust the needle to tho magnetic meri- 
dian, a box containing an horizontal needle and card was fitted to 
the inshument, The variation is the mean of R great number of 
observations extending from October to July. 

The intensity of the magnetic force was determined by the 
dipping needle in July 1820, by determining the time of 100 
vibrations in and perpeiidicular to the magnetic meridian, 
observing the amount of swing after every ten vibrations, and 
the results were compared with determinations made in Regent's 
Park in March 1819 and December 1820 :- 

The time of 100 vibrations in Regent's Park, 8m. 2s., in the 
meridian. 

The time of 100 vibrations in Regent's Park, 8m. 18*5s., per- 
pendicular to  the meridiu11, 

The time of 100 vibrations in  Melville Island, 7m. 2'6*25s., in 
the nieridian. 

The time of 100 .vibrations in Melville Island, 7m. 26.4~~~ 
perpendicular to meridian. 

The time of 100 vibrations in Regent's Park, 8m. OOs., in 
magnetic meridian. 

Observations for Horizontal Intcrisity were also made with bars 
of steel xuspended horizontally in a stirrup by a silk line, and 
allowed to vibrate on each side of the  magnetic med ian ,  the 
redings being taken at each 10 vibrations. 
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These were compared with observations made at  Sheerness. 
Comparing the results obtained, we get- 

- 
I I 

Sheerness - - 69' 55' 13'33 

Melville Island - 8 8 O  43.5' 1 

London - 1 1 

13'275 

1 

By dipping 
needle. 

- 
-- 
Prom several 
observations 
with three 
needles. 

Showing a remarkable agreement between theory and experi- 
ment. 

A description is given of tho special means employed to keep 
the agate planes horizontal, and also of a better method of re- 
leasing the magnet instead of employing another magnet for the 
purpose. 

the variation 128" 58' W., in longitude 91" 48' 

dip w&s 88O 26'68'), Parry estimated that he was north of the 
magnetic pole in Iongitude 100° W. 

From observin W., and then 165 s 60' 9" E. in longitude 103' 44' 37" (where the 

3. APPENDIX to PARRY'S SECOND VOYAGE in the " FURY 'a and 

(p. 97.) Observations were made to determine the Declination 
on ice and on shore. On a floe 132yards,and even at  200 yards 
from the ship, the ship's influence on the needle was found to be 
considerable, which is shown by the effect of a change in the position 
of the ship : the floes of ice to which i t  was attached had 8 slow 
motion in mi.muth. Observations were afterwards made at a 
quarter of a mile from the ship. 

(p. 276.) Magnetic observations at Winter Island and at Igloolik 
were generally made at 9 a.m. and 3 p.m. throughout the winter. 
The mean of a11 the observations gave : 

6' HECLA." 

I I I 
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The force in London, as determin 

-The time of 100 vibrations in Land 
being 100. 

pedition started, and 
value Of 5' 33 3". 

With regard to the diurnal change 
contrary results were obtained at  the 

inter Island the declination W., the dip and the force werq 
ater. in the morning than in the afternoon ; but at Xgloolik 

each of the three magnetic-elements vbas greater in the afternoon 
than in the qorning. 

At both stations the magnetic force increaged as summer ad- 
vanced. 

_-__..-- 

- ._ 

8 JQURNAL of a THIRD VOYAGE for the DISCOVERY of 
a ,  NORTH-WEST PASSAGE. (1824-25.) , 

Maglietic Ohsewations at Port Bowen. 

NOV. 1-12 - - 
Jan. 4-8 - - 
April26, 27 - 
June2  - - 
June 27, 28 - 
Aug. 80, 1826 - 
Doc. 4, 5 ,1825 - 

No. of 
Observations. Date. 

10 
6 
3 
3 
4 
1 
3 

Mean Dip. 

- -- I I 



114' to 128'. 
The maximum varidGon,westerly was observed to occur betveen 

the hours of 10 a.m. and 1 p.m. ; and the minimum between 8 p.m. 
and 2 a.m. ; the quantity being seldom less than 14f or 24 and 
sometimes amounting to 5, 6, or even 7". 

experiments was made on the magnetic intensity with a suspended 
nbedle, which admitted of the intervals of vibration being oksexved 
with minute accuracy. There was found to be a- diurnal change of 
intensity, generally ehowing a &regular increase of intensity from 
the morning to  the afternoon, and as regular a decrease frogahhe 
&errtoon to the morning. The changes seemed to depend an the 
sun and the relative position of the sun and moon. Tho diprnd 
maximum Variation occurred ,at 1 lh. 49m., and the minimum 
Variation at )Oh. lm. p m  

he imporhce  of having needles delicately suspen&d in- 

. In  connexion with these observations a regular series o 

*, measuring these disturbttnces ' the dipping lie 
ade very; light, and be suspended by two thread 

btttwo points in a horizontal axis, passing tlirough the -centre 
of- gravity of the needle. If ,the rnagnetio axis of the beedle is 
at right angles to the agiS of suspension, the disturbames will 
be indicated, even though the centre of gravjty s 
aocurately on the axis of suspension. The import 
wmyrlight needles is shown by M. Weyprecht in hi 
Mctib soieatific work (see p. 709).] 

Observations were made houi.ly for Ijorizontal hatens 
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A comparison of the changes of intensity of the horizontal 
force with the changes of intensity of the total force seems to show 
that the change of intensity in the horizontal force is due principally 
to a change in the dip, rather than to a real change of intensity in 
the Earth's magnetic force. 

Lieutenant Foster believes he accounts for the diurnal variations 
of direction and intensity by supposing that the magnetic axis 
of the earth revolves round and is inclined to the earth's axis at 
an angle of 2' or 24'. 

5. MAGNETIC OBSERVATIONS by Sm JOHN Ross. 
The magnetic observatory at Felix Harbour was built of snow, 

200 yards from any metal. 
Observations for Variation were made every two hours in April 

and May. 
In the Diurnal Variation instrument (by Dollond) the needle 

was nicely suspended by a single fibre of New Zealand flax. Sir 
John Ross says, " It was materially disturbed by the approach of' 
" any metallic substance, by any sudden increase or decreme of 
" light, and by alteration in the temperature." The increase 
of temperature caused by looking through the microscopes had a 
considerable effect, and the needle had a " constant tremulous 
motion." 

6' a light, I was obliged to take a paper lantern, and even then, 
(6  when the lighted candle shining through the paper was held 
'6 for the purpose of reading off the arc, it  produced a horizontal 
(' motion in the needle corresponding to the direction and 
" strength of the light." 

The position was near the mignetic polo, in latitude 69' 59' and 
longitude 92" W., where the variation was 89" 45' W. and the dip 
89' 55'. '6 During the winter it was proved that the needle was 
$6 disturber1 by and followed the light of a candle ; that it m s  
6' materially disturbed by a brilliant Aurora Borealis, p 
(6 when that was of a deep red." 

NoTE.-This passage shows the delicacy of suspen 
needle, and may possibly have some bearing on the beautiful 
experiments of Mr. Crookes on delicately suspended, bodies 
subject to the action of n candle, although the effects may 
probably be due to the fact t,hat some kinds of paper are strongly 
magnetic. 

The dip was determined by three dipping needles, and was the 
=me with each, viz., 89' 55'. 

At Spence Bay the dip was 89" 56', and the variation 
68' 85' W. 

On the shores of the sea to the west of Boothia Eeli 
James Ross made observations .of declination and dip, and calcu- 

d the position of the magnetic polo. 
On reaching the calculated position, attempts were made to 

rmine the magnetic meridian by suspending a dipping needle 
eans of a single fibre of silk, and afterwards by a single 

Sir John Roes also says, "When too dark to observe wi 
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fibre of flax, also by finding in what direction a given number of 
vibrations was made in the shortest time, but no result could be 
obtnined. Six sets of observations were takeu i n  what seemed tr, 
be the most probable direction, and at 45’ and 90’ to it, and the 
mean of aU the observations gave the di 89” 59‘. 

The longitude ,, ,, 96” 45’ 48” W. 
The latitude of the position wa5 70” 5 P 17” N. 

6. MAGNETIC OBSERVATIONS iu the ARCTIC SEAS, by DR. E. K. 
KANE, during the SECOND GRINNELL EXPEDITION in 1853- 
55, at VAN RENSSELAER HARBOUR. (6‘ Smithsonian Con- 
tributions,” vol. x.) 

Observations for changes of magnetic declination were m 
with a unifilar magnetometer. The magnet was suspended by a. 
silk string 94 inches in length, and on several trials the effect of 
torsion w a ~  found to be exceedingly emall. The Expedition not 
being well provided with instruments, the same instrument waa 
employed for observing absolute declinations. Mr. Sonntag ob- 

a few values in winter quarters hy detachiug the box con- 
the magnet from the circle which bears the telescope. The  

telescope was then rnovod in azimuth until a well-defined object 
within the range of its vertical motion could be observed. The 
same instrument was also employed to determine the Earth’s 
horizontal magnetic force. 

The iustrument was perched on a pedestal of frozen gravel, 
the oontents o f  two barrels, and this mounting was as stable as 
the rock underneath. 

At Van Rensselaer Harbour the Observatory was placed upon 
the northernmost of the rocky group of islets that formed the 
harbour. It is 76 English fBet from the highest and northern- 
most salient point of this island, in a direction S. 14’ E., or in one 
with said point and the S.E. projcctioii of the southernmost islet 
of the group. A natural face of gneiss rock formed the western 
wall of the Observatory. A crevice in this rock had been filled 
with melted lead, in the centre of which is a copper bolt. Eight 
feet &om this bolt, and in the direction indicated by the crevice, 
stood the magnetometer. This was called the Fern Rock Obser- 
vatory. The highest point of the island was about 30 feet :hove 
the mean tide level of the harbour. 
On the 9th of June 1854 Mr. Sonntag examined the ins+ 

Dent in reference to local disturbancc, and found no sensible 
devlatlon arising from such a source. 6‘ The local doviatioil seems 
C‘ to have corrected, itself; tlie irori in our comfortless little cell 
(( seems to h?Ve been so distributed that our results were not 
‘‘ affected bJ’ It.’’ Hourly observatioils for diurnal variation were 
made during Janiiary, February, and March 1854, generally tlt 
intervals of three or four days, as well as on term days. The 
term days were January 18, 19, February 24, 25, BCarch 22, 23, 
April 19, 20, May 26, 2’7, June 21, 22, 1864. Readings (tile 
mean of two extremes during a vibration when the magnet is in 
motion) were taken every sixth minute on term days, beginning 



between 4 and 6 o'clock in the afternoon, so a8 to coryespond d t k  
the times of observatioss at Gottingen. . .Each set of observations 
extends over,24 hours, and the times of observations are.given ia 
the tables, beginning at 4h. 37m. 34s. mean Fera  Rock time, Le. 
at 10 p.m. Gottingen time, th0 difference of .longitude being 
assumed to be equal to 5h. 22m. 26s. 

The winter quarters at  Van Rensselaer Harbour were in' &ti- 
tudc 78" 37' N. and longitude 70' 40' W. The Observatory was 
of stone, 10 feet squarKTit& awooden door and roof, and with a 
copper fire-grate. 
-;The results of the observations of change8 of mag 
tion as given in the tables show that the total eastp 
is greatest at; 2 a.m., when it is equal to 29', and 
westerly deflection, which amounts to 37'.$, occurs at 12 noon, 
the needle being in its mean position about 645 p.m. aha 

The observations for changes of magwetic declination at Fern 
Rdck'have been compared with those at Greenwich and Washing- 
tun, and the results of these comparisons are given in $he tables. 

7 

TIU OBSERVATIONS in the ARCTIC SEAS, by DR. HAYE$, 
RT FOUILKE, in 1860-61. (" Smithsonim Contribu 

Obeervatory was erected on the first of rt swies~ 
lay north-east fiom the anchorage, and i ta  .fomdatb& 

was 88 feet above the mean tidal level. The rock on whi& it 
staod'was a dark reddish-brown sycnitc, which rose on either aids 
of the harbour into hills from 600 t o  800 feet high. It &aced! 
the.S.W., its axis being nearly in the magnetic meridian. .-,' ~ *- 
I lWifiter quarters in Port Foulkc mere in latitude 78" 17' .39('r 

gitude 7 3 O  0' 0" west of Greenwich, 20 miles south:of khd 
Mitude'of RensseIaer Harbour, and-distant from it by &e cms& 

unifilar magnetometer was mounted in 
square and 7 feet high, on a staud mad 

heds  being removed, and the ends carefully 
filled with beans and water ; the lower keg 

ck through-a hole cut in the floor. 
iurnaI variation of magnetic declination, hour19 'obspvw, 
e recorded on 16 days between November 26, 186Qiiand: 

March 4, 1861, at intervals of from six to eight days. 

Harbour through the winter are very sirnil 
positions being northward of the magnetic, pole. 

A maximum west deflection occurs about 1 pm., and 
east deflection between 2 and 3 a.m., the needle being 

The diurnal variations at  Port Fou 

' 

at 6.30 p.m. and 7 a.m. 
ange of motion at Fort I'oulke in 18 
nsselaer Harbour in 1854 was 69'; 
oulke is less than the horizontal 

mum west deflection occurs at  1 p. 



observed by Lieutenant. Fa&x at Whalefish Islands, .lat 68' 59: 
long. 53" 13', ih 1824 ; d 
McCliitock 1868-59, lat. 72" 1' 
n&c pole, magnetio declination 

The-time of maximdm wes! 
all places in the north magnetic 

The time of the maximum ea 
to disturbances which cause it t 

A westerly magnetic motion 
Port .Foulke or Van €@sselaer 
firom the north on the wester 

' _  
Place. 

Proven - 
Starr Island - 

L - - 
Latitude. 

0 1  

72 23 
78 18 

Cdra Point - 1 78 31 - 

J 

Camp Sepa<ation' - - 78 53 
LaLastCamp - - 78 98 
Port Foulke - - 78 18 
Northumberlaud Island - 77 1 i 
Netlik - - '  77 8 
Upornavilr - - 72 47 

Longitude. 

u t  

55 93 
73 6 
72 59 
71 28 
78 B 
72 59 
72 3 
72 9! 
72 8 
72 8 
73 0 
72 20 
71 22 
56 3 

- -  1 -  

Deolination.1 I Data. 
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These observations of Horizontal Force made by Drs. Kane and 
Hayes are compared with what seems to be the absolute value of 
the Horizontal Force, 3.607, for the same period at Cambridge, 
Massachusetts ; in which case the Total Force at Port Foulke i s  
12.56, and at Van Rensselaer 12'38 British absolute units, a ~ -  
cording to the system adopted by Sir Edward Sabine in his Mag- 
netic Survey of the Earth. 

The inclination was obtained at five stations in the neighbour- 
hood of Smith Sound by means of a dip circle, and the deter- 
minations were made with each of two heedles. I n  the following 
table they are compared with three determinations from Dri &ne's 
Expedition in 1853-54, and with observations made at Port 
Kennedy and at Polaris Bay. 

OBSERVED INCLINATION. 

Date. I Locality. 

I I 

Gdhavn, Disco ls- 

Port Poulko, Smith 
land. 

Str. 

Inlet. 
Wh%e Sound. 

Littleton Island - 
Gale Pt., Cndognn 
Eakl t Island. off 

Netlik, Whale Sound 
CapeGrinnell - - 
Van ILensselaer Har- 
PortKennedy - - 
Polaria Bay - - 

MWshallBny - - 
bour. 

& i g  

78 18 

78 2% 
18 11 
77 2.3 
77 8 
78 34 
78 51 
78 87 

I280 v $9,' 
Sl0 31' 

a"3 h a $1 
7 8 0  8 5 8  

78 30. 84 43 
70 28 86 21 
7s 10 86 0 

71 22 84 68 
71 84 85 8 
08 64 84 49 
70 53 84 45 

01Q44' 
fw 1w w. ".!7ky , 

9. HOURLY OBSERVATIONS Of MAGNETIC DECLINATJON, by C O T .  
R. MAGTJIRE and the OE'FICERS of H.M.S. "PLOVER," in 
1852-54, at POINT BARROW. 

The instruments used were two dip circles, one of 94 inches, 
the other of 6 inches, each with two needles ; and a portable &Ai- 
nometer having a perforated magnet of 3 inches in length, carrying 
a collimator scale in the i3terior, th'e divisions of which were read 
by a detached telescope. 

The Observatory was composed of an outer house of ice 12 feet 
square and 7 feet high, within which was another of seal 
7 feet by 6. TWO posts 23 inches apart were then sunk, 
being firmly frozen into the earth served as supports for 
declinometer and telescope, w h h t  another post was placed in the 
N.W. corner for the chronometer, and a pedestal was placed outside 
the Observatory for the dip circle, which was afterwards remov 

e dip was observed twice n week. 'Two dipping needles w 
broken through awkward handling owing to the extreme cold. 

Phil. Trans., 1857, p. 497. 

ther house 15 feet N.W. of the Observatory. 
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Latitude of place of observation, 71' 21' N., long. 1560 15' W. 
heavy gale on December 17th stopped observations for five 

ays, raised the water 3 feet round the wall of the observatory, 
and on December 21st the water had come with'in 6 inches of the 
top of the pedestal. 

There were two series of hourly observations of declination 
from November 1852 to June 1853, and from October 1853 to 
June 1854. The influence of the disturbances at  Point Barrow 
was to occasion a small mean deflection o€ the needle towards the 
ettst, thus slightly increasing the easterly declination. 

The mean declination a t  Point Barrow i s  41' E. 
There are two epochs of maximum disturbance, the principal at  

from 7 to 9 a.m., when the proportion reaches twice 
amount, and a lesser maximum at from 11 p.m. to  
principal minimum is from 3 to G p.m., and ti smaller minimum a t  
3 or 4 a.m. 

The amount of disturbance at  the different hours as compared 
with Toronto shows that it is regulated by a law which has refer- 
ence to the hours of solar time; but the easterly disturbances 
at Point Barrow correspond to the westerly dist 
Toron to. 

The principal maximum disturbance at  7 to 9 a.m. is occasioned 
chiefly by easterly disturbances, and the lesser maximum by westerly 
disturbances; the minimum for both easterly and westerly dis- 
turbances being from 3 to 6 p.m. The easterly are in 811 respects 
as to time and range more strongly marked than the westerly dis- 

nces, but each probably consists of B single progression in the 
oms, and the-double maxima and minima would seem to be 

e of being resolved into two single progressions (easterly and 
westerly), having different hours of maximuni and minimum. 

For the further elucidation of these relations of disturbances 
and deflections a t  different stations, observations should include 
variations of the magnetic force as well as of the magnetic 
direction. 

The mean dip in each year was found to be 81O 36', being 
greatest in February, March, and April in 1852-53, and in 
February, March, and June in 1853-54, and least in November 
and December 1852-53, also in December and January 1853-54; 
the range throughout the year being about 10'. 

Both at  Toronto and Point Barrow the north end of the magnet 
is at its easterly extreme at  8 a.m.; in returning towards the 
weat its motion is more rapid than ut any other part of the 
24 hours ; that it passes its mean position at  11 a.m., and reaches 
its westerly extreme at 1 p.m. Tlie subsequent motion to the 
east. is f+Ner at  Point Bwrow than at  Toronto, and at both 
stations 1s checked by a small retrogression towards the west, 
which would seem to be due to the disturbances. (Phil. Trans., 
1867, p. 508.) 

-- 



int Barrow than st Port Kennedy. 
At Port Xennedy the aurbra is Been about one day in 1 four. 

At Point Barrow it was-seen about six days in seven, which must 
be considered in connexlon with the f a t  that 1853-54 were years 
of minimum disturbance, and 1858-59 were years of maximum 
disturbance, so that many more might have been expected at Port 
Kennedy. 

Several of the auroras at Port Kennedy were seen over a space 
r open throughout the winter towards the S.W. 

the disturbances are eliminated it is found that the sola;’. 
variation produces a maximum easterly deflection mag- 



mployed for observations of horizontal 

during Decelaber 1869, January, February, March, and June 
1870. In  all them observations the declination was nearly 45O W., 
and the mean d u e  is 45’ 6‘ 7” W. Generally’ it was found ort 
trial that there Was no correction required in the d 

of the thread4 
ations on Chafrges of Declination on Term 

bedn previously arranged with Profem 
ausch at Gattirigen, that on the 21st of the month, for 

24’hours; teiimind observations of changes of declination should 
be made. 
.KForr:the f i b 6  >IO minutes of every half-hour (Copenh 
observations were to be made every 2 minutes, aud during the 
remainder of ewh hour at every 5 minutes. 

From these observations the hourly and daily means are deduoed 
and recorded ih the tables. 

The observations were made on the term days in December, 
January, February, and March ; also on January 6, February 11, 
and March 4. 

On January 5, at 9 o’clock (Copenhagen time), the aurora was 
wen, and there was, about 9.30 p.m., very great disturbance of 
the magnetometer. 
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On Feb. 11, another of the term days, there was great dis- 
turbance of the magnetometer, but there seemed great doubt. 
whether tbe aurora had any connexion with it. This ~vaa eight 
days after the sun had returned. 

[The results are recorded in divisions of the scale employed, and 
the reading 318 corresponds to the mean declination : on days 
when there were no remarkable disturbances, the change in the 
deflection was from 10 to 15 divisions of the scale. 

On Jan. 5, at 9 pm., thO reading mas 298, and increased to 326 
at 9.30 p.m., after which the change was 20 divisions in 5 minutes, 
and 16 more in the next 2 minutes to 362, then back to 315 in 
the next 2 minutes, and to 298 in the next 2 minutes. 

Again, on Feb. 11, from 7.30 to 8, the changes in declination 
are from 298.57 to 213.40. For some hours the disturbances 
in both directions are very great. From 1Oh. to 13h. the change 
is from 210 to 360. 

Each division of the scale is equivalent to 2'*2, SO that this 
change of deflectidn amounts to 5" 30'. 

On Narch 21, agaio, there ar0 great disturbancw at 1%. and 
19h., but not so sudden nor SO p e a t  as on the 11th of February; 
they are chiefly in the opposite direction.] 
'( The observers were troubled with cloudy weather, which often 

may have prevented them from seeing the aurora. Still it must 
be considered that the declination needle was not generally greatly 
disturbed by %I10 aurora " 

Dr. Borgen remarks, 
accompanied by magnetic disturbance, that Dr. Kane's observa- 
tions also show the greatest disturbance in the magnetic declina- 
tion on Feb. 16, soou after the return of the sun. 

The maximum westerly declination occurs at 6 to 7 p.m., and 
the minimum declination at 4 to 5 a.m., the needle being in its 
mean position at  10 or 11 in the morning and in the evening 
(Copenhagen time). The difference of time between Copenhagen 
and Sabin0 Idand is 2h. 6m. 

I n  November 1869, as the sun sinlrs towards the horipion, the 
movement of tho needle was obaerved to incsease, whilst Dec. 21 
shows very little disturbance of the needle ; the disturbance again 
increases as thc sun returns towards the horizon. The changes 
which take place in the Polar regions are much greater than cor- 
rasponding changes which are also observed in lower latitudes. 

" Tt would ieem that with the approach of the observer to the 
magnetic pole the distur~mnces are increased." 

[As Dr. Borgon observes also :--"This is scarcely borne out, 
6' at any rate not to the same extent, by Dr. Kane's observa- 
(6 tions." Nor doas it ~ e e m  to be borne out by the observation6 
of English expeditions at  Point Bar~.ow, and at points nemer the 
magnetic pole ; nor again by the results of the Austro-Hungdan 
Expedition. J 

TAe Dip. 
The magnetic dip mas determined on Aug. 6, 1869, 

dipping needle, and on Aug. 7 by the induction magne 
with the astatic galvanometer, 
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This galvanometer was found to be too delicate, and only one 
needle was afterwards used for the observations which were made 
on Jan. 7, 11, 15, 16, and June 25, 26, 27, 28. 

The mean ,value of the dip from these determinations is 
7g3 42‘ 4”. 

Hourly observations for changes of dip were also made with 
the dipping needle at  4 minutes past the hour on all term days. 

On Feb. 11, from 6h. to 12h., there was found to be first a 
great increase, and then a great diminution in the dip, accom- 
panied by great oscillations. The change of dip in 2 hours 
mounted to  about 2’. 

On March 21, especially at  18h. and 19h., there is great dimi- 
nution in the dip. 

lo11 comparing the tables i t  seems that magnetic disturbances 
which cause an increase in the reading of the scale of the magneto- 
meter also cause a diminution in the dip, and those which 
diminish the reading of the scale increase the dip. 

This is true of most of the simultaneous disturbances observed 
on the term days, February 11 and March 21. 

Since an increase in the reading on the scale of the magneto- 
meter means a diminution in the westerly declination, we see, by 
comparing the observations for declination and dip, that a disturb- 
ance which causes an increase in the tvestedy declination nlso 
causes an iiacrease in the dip.] 

12. METHOD of OBSERVATION with the INDUCTION MAGNETOMETER. 
A circular coil of copper wire, to the ends of which th-e gal- 

vanometer wires are attached, is capable of rotating through 180° 
about an axis which may be placed in a horizontal or in a vertical 
position in the magnetic meridian. When the coil is rotated at  a 
given rate, it cuts the lh.IeS,of terrestrial magnetic force, and n 
current is induced in the wire,.the strength of the current 
proportional to the number of. lines of force cut during th 

n. The number of lines of force cut by the revolving 
depend on the angle between their direction (Le., the 
of the dip) and the axis of the coil, being proportiond 

If ? and Q~ be the deflections of the galvanometer when the axis 
to the sine of half tho angle. 

is horlzontrtl and vertical respectively, and i the dip, then 

sin ? 
tan i =-. 2 

sin h 
2 

If x be the obsorred reading on a reflecting galvanometer, when 
the scale is at a distance r from the centre, then 

tan 2 Q = ?. 

BG122. Y Y  
1’ 
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74 66'8 
74 57.0 
74 52'5 
73 27'7 
75 11'0 

If the angle p is small, then 
x l a ?  2 Q = -  r - G . 3  

17 40 
18 29 
18 49 
20 45 
25 58 

If the angle p is small, then 
x l a ?  2 Q = -  r - G . 3  

78 60'6 
80 10'6 
79 42'4 
70 64 
79 59'7 

x l d  
2 4T 12 * ?  

a n d ? =  _ - _  

1.18% 
l'oel4 
;:% 
0'9687 

2 4T 

11 d 
32'2 
11 XIS 

X -  

hence tan i = 
X1- 7&. -& 

e must be applied to the observed red-  The correction - 
ing of the scale. 

'I'he needle being at  rest, the coil was turned through 18o0, 
causing a deflection of galvanometer, at  the instmt when the 
galvanometer needle was swinging back through its point of rest, 
the coil WEM turned back again, thus increasing the swing, and at  
each instant when the needle is passing its point of rest, the coil 
is turned tbrough 180°, each time increasing the swing of the 
needle until the increase in the swing becomes very small. 

Taking the mean of all these successive corrected deflections 
of the needle on both sides for the horizontal and vertical posi- 
tions of the axis, their ratio will give the tangent of the clip. 

Horizontal Intensity. 
Observations of horizontal intensity were made. in the usud 

war, by measuring the moment of inertia of a magnet, its time of 
vibration, and the amount of deflection which it produces in a 
small needle plaeed a t  given distances from it. 

Observations to determine the values of the magnetic elements 
were also made at various points of the coast with the several in- 
struments, and the results are contained in the following table :- 

33 - 9-2 

\ I I I I 

~ i m e .  I 
I Apr. 1870 

- PhKB-Ske - - 
Klein Pendulum - - 29 Bug. 1809 
Sabin0 Island - - 
Cape Broer Ruys - 4 Bug. 1870 
Frwz Joe.Eiord - 112 ,, ,, 1 - 

Dsclinn- 1 tion. 

0 1  1 . 1  

46 48'2 
46 26'6 
43 5'8 
46 6'7 
43 82'6 
60 50'2 

I - 

I I I I I I 

The Inclination .observed at Sabine Island, in East Greenland; 
in 1823, by Sabine was  80° ll', and the Tot 

abine 1 1 ' 54 in absolute British u 
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The values obtained by Koldewey in 1869 are, Inclination 
79' 42: and the Total Intensity 5.8690 Gottingen units, that is, 
11 585 British units. 

In moat of the expeditions to the Arctic regions the unifilar 
magnetometer has been employed to determine tho declination, 
and the changes of declination, and also the earth's hori- 
zontal magnetic force. Let F stand for the magnet which is 
employed to determine the earth's horizontal force. For this 
purpose it is necessary to determine the time of oscillation of the 
magnet F, employed with its usual mounting, and to determine 
it again when loaded with a ring or weight of known moment of 
inertia. ' 

I f  t and t ,  be the times of vibration of the magnet when free 
and when loaded respectively, and I, I,, be the moments ofinertis 
of the magnet and the weight added to it, then the observation 
of the times t and t ,  will give the moment of inertia of the magnet 
by the formula 

I f  M he the magnetic moment of the magnet F, and X the 
.horizontal force of the earth, then the observation of the time of 
vibration t will give the products MX, by the formula 

M The ratio is give the deflections produced by the magnet 
e deflections i6 another magnetic hen employed, to 

le. 
M- 4 ~3 sin u 

The formula is where u is the deflection of the 

suspended magnet, and I' the distance between their centres. 

ned by neglecting the 

expression, in which case 

4 
? A  

unless - is very small. 

Y P 2  
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I f  r and r1 be the two distances between the centres of the 
magnets, and u, ul, the deflections, then combining thetwo formula 
we get 

p - r 1 5  sin ul - r12r3 sin u 
ra 

- - -  
r16 sin u1 - r b  sin u 

sin u1 
sin u 

sin u 

r sin u1 
pl’ sin u 

mkere p = -andm = -. 
These were the formuh employed in discussing the observations 
of’ DI: Kane and Dr. Hayes in the Arctic regions ; and the values 
of M and X determined by Dr. Kane in 1854-55 at three stations, 
and by Dr. Hayes in 1860-61 at six stations, are given on p. 699. 

[The great differences in the value of 5, obtained by Dr. 
Hayes at  Port  Foulke in the course of one week’s observations in 
July, differences which range from + 0.0044 to -0.0851, would 
seem to show that if this method is employed to determine the 
Earth’s niagnetic force, it will be necessary to take the more exact 
formula, and to determine the deflections for t h e e  digerent dis- 
tances between the centres of the magnets. 

I n  the neighbourhood of the maghetic pole the results obtained 
by this method are liable to large errors because of the smallness 
of’the Earth’s horizontal force, and hence one of the methods with 
the dipping needle should be adopted. The early Arctic voyagers, 
Sir John Ross,.Sir James Ross, Snbine, and Parry, all made use 
of a dipping needle to determine the Earth’s force as compared with 
its value in London, determined by the samc needle before starting 
and after returning.] 

[For methods of using the dipping needle see Admiralty Manual 
of Scientific Inquiry, p. 103 to 106.1 

The absolute value of the Earth’s magnetic force m,a9 be deter- 
mined by observing the inclination of the dipping needle, Ist, 
under the action of the Earth’s magnetism alone ; and Znd, under 
the combined action of magnetism and gravity, by attaching a 
weight to the needle as in FOX’S dip circle. (See Lloyd’s 
Magnetism, P. 95). 

1s F stand for the dipping needle employed to determine the 
Earth’s force ; if 6 be the inclination of the needle F without the 
weight, 7 the inclination ‘of the needle F with the weight, and v1 
the inclination of afother needle which is deflected by the 
needle F, and T the &stance between their centres, R the Earth’s 
force, W the weight on the axis of radius a, then 

R2 sin (0 - v) sin (e - vl) = UW a 
where U = ;;s 2 (1 + 5 + 5). 
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U. depends on the distance between the centres of the two 
needIes, and its value will be determined by using the needle F as 
8 deflector at  thTee different distances. 

Dr. Lloyd thus sums up the advantages of this method (p. 100):- 
‘‘ 1. It is applicable with equal accuracy at  all parts of the 

globe. 
‘‘ 2. It dispenses with tho employment of a separate instrument 

for the determination of the magnetic intensity, and with the 
separate adjustments required in placing it. 
“ 3. The constants to be determined, Le., the magnitude of the 

added weight, and the radius of the pulley by which it acts, can 
be ascertained with more ease and certainty than those with which 
me have to deal in the method of vibrations, and are less liable to 
subsequent change. 

than the usual ones, and may be completed in a shorter time.” 

HUNGARIAN EXPEDITION, by Lrmm. WEYPRE 

‘6 4. The observations themselves are less varied in cha 

la. MAGNETIC OBSERVATIONS, made during the 

(From Petermann’s Geograph. Mittheilungen,” 875, 
and (‘ Nature,” March 18, 1875.) 

“ I n  close connexion with the Aurora are the Magnetic disturb- 
ances ; while these are in our regions the exception, in northern 
latitudes they are the normal condition ; there the needle scarcely 
ever remains still at rest. This is the ca9e with Declination as 

Inclination nuedles. As long as the ship 
1 the October of tho seqond yea, it was, of 

ssible to put up the fixed Variation instruments. We 
did, hornover, often carry out absolute observations with Lament's 
magnetic theodoJite, but it mas evident alrcady in Nova Zemblrl, 
that, in coneequence of continuous disturbances, rill these observa- 
tions, without the contemporary reading of the Variation instru- 
ments mere of very little worth. 

G I n  November 1873, as SO011 a8 it was certain that we were 
anchored for the winter, I had Borne snow huts built close together, 

of which the Variation instruments, in the other the 
c theodolite and the 1nc:inoineter for the absolute observa- 

tiong a9 well a8 tho Astronomical instruments were put up. The 
three Variation instruments for dcclinihtion, horizontal intensity, 
and inclination were supplied by Dr. Lamont, the Director of the 

ch, on the pattern of those instruments which 

eries of observations, it was evident that the 
earlier methods of observation, tee., simple readings at  certain 
hours, least iu those regions, were worthless, as they depended 
merely on tho 8ccidental amount of tho momentary disturbances. 
They give neither a true mean, neither do they &ve a picture 
of the movemen! of the needles. I n  former expeditions the 
recorded observntions arc much too far apart to render it possible 
to draw correct conclusions on the magnetic conditions. 

( 6  Under these circumstances I took p i t o  a different CoUrge. 
&-Cry third day, at nn intcrnl of four hours, 1 crmfied minilto 
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ings for an hour to be taken at all three instruments, and in 
such a way that different hours were chosen in each day. Besides 
this, we observed in order to obtain an insight into the whole 
aaily proceedings, twice in the month,’ at interval of 5 m m t e s  
through 24 hours. To obtain the observations as nearly as 
possible at the same exact time, the three instruments whose tele- 
scopes were all fixed on the same axis, were read off one after 
another as quickly as possible (on an nverage within 8 to 10 . These observations were continued from the middle of 

till the end of April, in all 82 observation-days, and 1 
think that put together they will give a true picture of the con- 
tinuous changes as regards the direction and intensity of the 
Magnetic forces in the Arctic regions.” 
(‘ I n  order to confirm the connexion between the aurorae and the 

action of the needles, a second observer, independently of the 
others, observed the changes and motion of the aurora  Absolute 
determinations of the three constants were made as often as cir- 
cumstances permitted, to control the Variation instruments. . 

(‘Apart from the Swedish Expedition, whose observations are 
pot yet published, Lieut. Weyprecht points his are the 
first regular and simultaneous observations ever made 
in the Arctic districts. Moreover, he thinks that all former obser- 
vations were made with the ordinary heavy needles, and that he 

prove to he, -heavy needles 
paratively light intensity needle of Lnmont’s theodolite oscillated 
eo violently, on account of its unproportionally great moment of 
inertia, and even with moderate disturbances, that the readings 
became quite illusory. Almost on each magnetic day some dis- 
turbances were so great that the image of the scale could no 
longer be brought into the. field of the telescopes on account of 
deflection ; in order to ascertain also these greatest effects, Lieut. 
Weyprecht constructed an apparatus by which he could measure 
them at least approximately. X-Ie owns that 
course his observations could not possibly be a 
made at  home, but thinks that it will be easy $0 modify hmont’s 
instruments on the basis of his experience, 80 that, on a future 
expedition, where there is a greater staff of observers, results could 
be obtained of any desired exactness. Altogether Liout. Wey- 
precht’s party of observers, consisting besides himself only of 
Lieut. Brosch and Ensign Orel, have taken about 30,000 readings 
from their different magnetic instruments, and the principal results 
are the following :- /‘ ‘6 The magnetic disturbances in the district visited are of extra- 

\ ordinary frequency and magnitude. They are closely connected 
with the aurora bprealis : the quicker and more fitful the motion 
of the rays of the aurora, and the more intense the prismatic 
colours, the greater are the magnetic disturbances. Quiet and 
regular arcs, without changing rays or streamers, exercise almost 
no influence upon the needlea With all disturbances 
tion needle moved towards the east, and the horizon 
decreased, while the inclination increased. Movements in an 

< 
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opposite direction, which were very rare, can only be-looked upon 
aa movements of reaction. 

he 
greatest expectation8, namely, the Earth-current galvanometer, 
gave no results at  all, through the peculiar circumstances in which 
.the explorers were placed. He had expected to be able to con- 
nect the aurora with the alvanic Enrth currents. But as the ship 
was lying two-and-a-ha1 B German miles from land, he could not 
put the’collecting plates into the ground, but was obliged to bury 
them in the ice. Now, as ice is no conductor, the plates were 
insulated; and the galvanometer needle was but little affected. 
Prof. Lamont had supplied these excellent instruments also ; the 
conducting wires were 400 feet long. Later on, Lieut. Weyprecht 
tried to obtain some results by connecting a collector for atmo- 
spheric electricity with the multiplier of the galvanometer, but 
failed, doubtless for the m e  reason.” 

f‘ The instrument upon which Lieut. Weyprecht 

14. MAGNETIC! SURVEY o f  the NORTH POLAR REGIONS. 
In  the Philosophical Transactions for the year 18’12, Part IT., 

is contained a (( Contribution ’’ on this subject fi-om Sir Edward 
Sabino. It contains the Magnetic Survey of the region from 
40” N. to the most northern limits for the three magnetic elements, 
for the epoch from 1842 to 1845. The observations are arranged 

arbitrary vaIue which used commonly to be adopted for London 
was 1.372, and for this the value in absolute mensure at Kew, 
viz., 10.28, has been substituted. From 1830 to 1869 the value 
Of Kew has been gradually increasing from 10’27 to 10*31 units. 

I n  the American Polar regiqns there is more than ordinary 
difficulhy in rospcct,to secular change especially of declination ; but 
the facts observed seem to point to a probable reversal in the direc- 
tion of the secular change at some inteivaI between I818 and 1860, 

u t  1842 at York Fort by 

ear up theso difEculties, 
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which had bcen obtained previous to the German and Swedish 
Expeditions. 

Sir Edward Sabine has shown that the theory of Kalley, which 

one great magnet, having four magnetic poles, two of them near 
" each pole of the equator, and that in those parts of the ~ o r l d  
'L which lie near any of those magnetic poles the needle is chiefly 
" governed thereby, the nearest pole being always predominant 
'' over the more remote." 

The work of Hansteen, 'I Magnetismus der Erde," published in 
1819, of which an abstract was publiihed in British Associatioh 
Report for 1835 by Sir Edward Sabine, and this work of Sabine 
just published complete our knowledge of the magnetic conditions 
of the northern regions up to the present time. 

The results which have been obtained are collected at  the end 
of the paper in groups for convenient comparison with the phenomena 
which may be observed at  future periods. 

in 1683, is the theory which is supported by recent 
viz,; that (( the globe of the Earth may be regarded as 

b 

' 

VILT.-TEIE AURORA BOREALIS. 

3 .  OESEBVATIOXS of AURORA at MELVILLE ISLAND. (Parry's 
First Voyage, &e.) I 

A brilliant display of Aurora seen on Jan. 15 is described by 
Captain Sabine. I t  began with an arch nearly north and south, 
a little east of the zenith, '( Towards the southern horizon was 

the ordinary Aurora, giving a pale light, apparently issuing 
'L from behind an obscure cloud, at from six to twelve degrees of 
4( altitude." 

(6  Tho luminous arch broke into irregular masses, streaming 
&( in different directions, varying in shape and intensity, and 
(( always to the east of tho zenith, and was most vivid 
" E.S.E." 

cL The various m a m s  seemed to arrange themselves 
arches, one passing near the zenith, and a second midway 

(6 between the zenith and the horizon both north and south, but 
6' curving towards each other." L L  At one time a part of the arch 
LL near the zenith was bent into convolutions like a snake in 
'' motion, and undulating rapidly." The light was estimated as 
equal to that of the moon when a week old. Besides the pale 
light, which resembled the combustion of phosphorus, II very 
slight tinge of red was noticed when ihe Aurora was most vi e 

but no other C O ~ O U I . ~  were visible. 
OR the next day it blew a fresh gale from N.N.W. 
The Aurora had the appearance of being very near us) 

sound could be heard. 
following day, assuming the shape of II long lo 
1 2 O  high in the centre, extending from south to 

ture at this timo WBS -36' E". 

Tho Aurora w a ~  repeatedly seen on the 
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On Feb. 18 an Aurora is described as “of a pale yellow, at 
( 6  other times white, excepting to the southward, in which direc- 
66 tion a d i d  red tinge was now and then perceptible.” 

The fresh gale which blew at the time from the N.N.E. 
appeared to have no effect on the Aurora, which streamed directly 
to windward, and this with great velocity. 

/ODSERVATIONS of AURORA. By SIR JOHN FRAKRLIN. 
- Observations were made in Sir John Franklin’s Expeditions for ii 
magnetic declination and the daily changes of declination, and for 
the dip. 

Sir John Franklin sums up the results of his cxperiences of the 
Aurora in the following general conclusions :- 

1. Brilliant and active coruscations of the Aurora Borealis 
cause a deflection of the needle almost invariably if they appear 
through a hazy atmosphere, and if the prismatic colours mre 
exhibited in the beams or archcs. When, on the contrary, the 
atmosphere is clear, and the Aurora presents a steady dense light 
of a yellow colour, and without motion, the needle is often un- 
affected by its wppearance. 

2. The Aurora is generally most active when it seems to haw 
emerged from a cloud near the earth. 

3. When the Aurora. is very active, a haziness is very geuernlly 
tible about tho coruscatiom, though the other part of the 

est end of the needle is drawn towards the point 
whence the motion of the Aurora proceeds, and that its 

deflections are greatest when the motion is most rnpid; the 
effect being the same whether the motion Aoms dong a low arch 
or one that crosses the zenith. 

5. That a low state of‘ temperature seems favourable for the 
production of brilliant and active coruscations ; it being seldom 
that we witnessed any that were much agitated, or that the pris- 
matic tints were very apparent when the temperature was above 

. The Aurora WRS registered at Bear Lake 343 times without 
sound having been beard to attend its motions. 

7. The gold-leaf electrometer was never affected by any ap- 
pearance of the Aurora. 
8- 9nFur  occasions the coruscations of the Aurora were seen 

very dlstincfly. before the daylight had disappeared, and we often 
perceived the clouds in the day-time disposed in streams and 
arches such as the Aurora assumes. 

A brilliant durom was seen by Dr. Richardson on April 23, 
while Lieut. Icendall, who mas watching a t ,  the time, by agree- 
m distance of 20 miles off, did not see any coruscation. 

bservations of the two kinds of Aurora, Sir John Frank- 
lin agrees with M. Angstrom, who finda by the spectroscope that 
the Aurorce are of two kinds. 

be free from haze or cloud. 
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The results do not seem to agree with those arrived at by 
Parry at  Port Bowen, that the Aurora does not influence the 
magnetic needle. At the same time, it must be rememberfd that 
the Aurorm at Port Bowen never exhibited the vivid prlsm?tic 
colours or rapid streams of light, so that Parry only saw that kind 
of Aurora which, according to Franklin, does not affect the m q -  

T ~ I R D  VOYAGE.-~INTER at PORT BOWEN. 

The Aurora was observed and recorded 47 times. I t  usually' 
consisted of an arch sometimes coutinuous, but mor0 frequently 
broken into irreg.ular masses of light extending from W. to $.E. 
(true). I ts  termination to the S.E. w~ts not visible, as land inter- 
vened. The altitude of a permanent arch seldom exceeded 15', and 
from this arch streamers were generally observed shooting towards 
the zenith. " The lower edge of the arch was generally well 
'' defined and unbroken, and the sky beneath it appeajed by oqn- 
" trast SO exactly like a dark cloud (to me often of a browysh 

colour), that nothing at the time of viewing it could well convince 
I' one to the contrar'y, if the stars shining there with undiminished 
'' lustre did not discover the deception." 

NOTm.-This description closely resembles the accoun 
Aurora as men by M. Koldewey in the Second Germ 
Expedition in East Gseenland. 

A few of the more important Auroras are described by Parry 
(pp. 60, 61), one or two seen just over the laud to the S.E. or S. 
appeared a8 a single compact mass of brillant yellow light con- 
stantly varying in intensity, as of numerous streamer-like cloudcr 
overlaying one another. He  says (p. 62), '' While Lieutenants 
'' Sherer and ROBS and myself were admiring the extreme 

is phenomenon from the Observatory, we dl simul- 
tered an exclamation of surprise at seein 

'f ray of the Aurora shoot suddenly downward from 
' I  mass of light, and between us and the land, which 

Had I witnessed this phenomenon 
'6 by myself, I should have been disposed lo receive with caution 
'' the evidence even of my own senses RS to this last, fkct ; 
'' the appearance conveying precisely the 8ame idea to th 
' I  individuals at once, all intently engaged in looking towards 

spot, I hare no doubt that the ray of light actually passea 
in that distance of us.') 

( B e  p. 719.) 

distant only 3,000 ynrds. 

On several occasions during Auroras the gold leaf ele 
was applied to a chain attached by glass rods to th 
mast head, with the pointed end of the last link consider 
the mast head and 115 feet above the level of the sea, bu 
slightest perceptible effect was observed. 

in the most delicate manner, and subject t~ weak directive energy, 
were never in a single' instance sensibly affected by the Aurora, 
although the needles were visited every hour for 

The variation needles, which were extremely li 

months. 



THE AURORA BOREBLIP. 715 

From the 8th to ihe 14th of December, but especially on the 
12th of December about 11 p.m., several meteors were seen passing 
from near ,6 Tauri towards the Pleiades. Sudden changes of wind 
occurred about the times of these phenomena on the 12th and 14th 
of December, and Parry says, '' There appeared to be an evident 
(( coincidence between the occurrence of the meteors and the 
'' changes of the weather at the time." 

"Feb. 22, 2 a,m.-Aurora appeared in an arch from north to 
west by compass, with bright streamers towards the zenith ; 
the needle was not affected in any way whatever." 

4. Ross's OBSERVATIONS of AERORA. 
(Second Arctic Voyage.) 

P. 223. Nov. 24,1829.-Brilliant Aurora to the S.W., extending 
its red radiance as far as the zenith. On the following evening 
there was a still more brilliant one increasing in splendour until 
midnight. "It constituted a bright arch; the extremities of which 
6' rested on two opposite hills, while its colour was that of the 
6' full moon, and itself seemed not less luminous," with the dark 
and somewhat blue sky behind it. 

The colour was 
a light yellow, nnd it emitted rays; day calm and sky clear, with a 
cloudy horizon. 

On Dec. 3rd, magnificent arch of an Aurora. 

Dec. 17th.-Anothor beautiful Aurora obscured by clouds. 
0. 20th.-Brillient Aurora with bright f lyha  
e observations were made in Felix Harbour, lat. 

long. 92' W., whew tho declination was 89'45 'IT., and dip, 89' 55'. 
At the magnotic pole, Le., whew all the declination needles re- 

main in aiiy position in which they are placed, the dipping needle 
showed an inclination of 89' 59', in latitude 70' 5' 17", longitude 
96" 46' 45'' w. 

In his account of his Antarctic voyage he says : C r  Whilst our 
4' ships lay rolling amidst the foam and epray to windward of the 
6' berg, a beautiful phenomenon presented itself worthy of notice, 

s tending to afford some information on the causes of the 
Qxhibition of Auroral light. The unfrequency of the appearance 

this meteor during the present season rather surprised us ; 
'( and therefore, to observe its bright light forming a range of 

vertical beams along the top of the icy cliff, 
taking of all the' irregularities of its figur '' remarkable." 
Captain h s s  suggests that this singular appearance wm Prp- 

d u d  by electrical aotion taking place between the vap0ro11s mist 
thrown upwards by the dashing of the waves against the berg, 

* and the colder atmosphere with which this latter was surgounded. 
From the observations of Captain Back, who observed a large 

number of Auroras in 1833, una also from the observations of 
MM. Lottin and Bravais at  Bossekop, ,in Lapland (where the 
appearances were very frequent), as well as from those of many 
other observers, it appears that the degree of disturbance of the 
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needle varies with the intensity of the Aurora, and that when the 
Aurora is faint and diffused or low down in the horizon the mag- 
netic needle is not disturbed at all, but on the appeasance of beams 
and brilliant and coloured streamers the needle is disturbed for 
some minutes, and oscillates through several degrees. 

It has also been noticed by several observers that a grand 
display of Surora is often preceded or accompanied by an extra. 
ordinary motion of the needle to the westward. This has been 
noticed at places which are far distant from one anothel; for 
instance, by Sir Edward Belcher in Wellington Channel, by 
Captain Maguire at  Point Barrow, and by MM. Lottin and 
Bravais at  Bossekop. 

. 

5. OBSERVATIONfl on AURORA. (McClintock.) 
I n  preface, p. xi., to the discussion of McClintock's Observations 

in Smithsonian Contrib., vol. 13, it is stated that McClintock says 
the beams of the Aurora were most frequently seen in the direction 
of open water, or else in that of places where vapour is rising. 
I n  some cases patches of light could be plainly seen a few feet 
above a small mass of vapour oyer an opening in the ice. 

It is also stated by Dr. Walker that the Aurora .was seen by 
him on more than one occasion at Port Kennedy between himself 
and the land about three miles o E  towards the W. or S.W. 

This observation is in accordance with a deduction from an 
examination of a large number of notices of the Aurora in the 
voyages of Peter Force, published in Smith. Contrib., vol. 8, viz. : 
-'I That on the Atlantic Ocean and other open water the Aurora 
I s  is most frequent and most brilliant." 

Bright Aurora S. to N.E., lasting through the 
night, followed by Aurora during the next night. 

Bright Aurora from West to East (magnetic). 
Sun's upper limb appeared at 

l l h  25m, disappeared at  lh Om, dusk at 3h 45m, showing the length 
of twilight. 

Aurora in the form of arches, sometimes double and treble, 
patches and streamers seen frequently in February and, March, 
especially on Feb. 2nd, March 2nd and Gt'h. 

Auroral arch in S.E., visible for one hour, 
faint from S.E. to E.N.E., the extremities of the arch touching 
[meeting T] the horizoD, the S.E. extremity mas brightest, with an 
occasional stream towards the zenith. 

The Aurora seems often to have appeared in the S.E. and E. 138 
seen from Baffin's Bay, but sometimes rrlso towards the S.W. 

Prismatic l1a10~ and parhelia also several times seen. 
March 7. Double prismatic halo (red external) about the Bun9 

diameters 45" and 90" ; occasional inner halo of same altitude 88 
the sun (16O), and a portion of an inverted arch above the outer 
halo. 

On six occasions of Aurora in Baffin's Bay the electroBcoPe W5s 
strongly affected, and on three occasions of' Aurora at port Ken- 

Dec, 17, 18. 

Jan. 9th, 8 pm. 
Jan. 28, Dawn at 8.25 a.m. 

Feb. 2, 10 p.m. 
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nedy, when the Aurora extended from the horizon to the zenith, 
the electroscope was strongly affected ; on all- these occasions 
the electricity was positive. 

Mc ClintocR’s Remarks on the Aurora, p. 79. 

On Dec. 18 the Aurora was visible in the morning until 
eclipsed by the day-dam at 10 o’clock; afterwards very thin 
clouds occupied its place, through which, as through the Aurorn, 
stars appeared scarcely dimmed in lustre. He adds : $‘ I do not 
” imagine that Aurora is ever visible in a perfectly clear atmo- 
6‘ sphere. I often observe it just silvering or rendering luminow (‘ the upper edge of low fog or cloud banks, and with a few 
( 4  vertical rays feebly vibrating.” 

‘6 Dr. Walker called me to witness his success with the electro- 
(6 meter. The electric charge mas SO very weak that the gold 
‘( leaves diverged at regular ,intervals of four or five seconds. 

Some hours afterwards i t  was strong enough to keep them 
‘L. diverged.” The temperature ranged from - 1 2 O  to -25‘ F. 

[These observations entirely agree with the observations of 
M. Lemstrom on the First Swedish Expedition in 1868, and M. 
Wijkander on the Second Swedish Expedition in 1872-13.3 

DT. FVaalker’s Account of the Auvora.-(Appendix t o  IfcCIin- 
tock‘s Voyage of the ‘( Fox.”) 

During our drift down Baffin’s Bay (1557-58) the Aurora was 
noticed on 43 njghts; of these, 18 were observed in a dir’eotion 
where water or water sky had been seen during. the diiy. The 
general direction of the remainder was between N.E. and &E. 
At times pulsations were noticed in the patches and bands of 
light ; these were often contrary to the surface wind. Once only 
was there noticed a connexion between cirrus clouds and the 
Aurora. Of the 42 Auroras observed at Port ICennedy during 
1858-59, 24 were in the direction of a space of open water or of 
the vapour rising from it. 

On five occasions the Aurora was observed to cause an agitation 
of the magnetic needle; once there was a deflection of 15O. Four 
of these were when the Aurora was from south to north, passing 
through the zenith. 

A fine wire was attached to tlie foreyard-arm by insulated sup- 
ports, and led to a snow house, with a connexion through the 
floe to the water beneath. Here I was enabled io observe the 
presence of free electricity in the atmosphere and the influence of 
the Aurora on the instrument. There appeared to occur two 
periods of minimum electrical disturbance, about 9 p.”. and 
noon. 

OBSERVATION of AURORA. By W. R. GROVE. 
- Grow in his Correlation of Physical Forces (p. 448) says :- 

( I  I remember &out sevcn or eight years ago seeing an Aurora at 
4 6  Chester \\.hen the flaehes nppenred close to the obscryer, SO that 
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'( l a m s  of light continuous with the streamers could be seen 
" ktween the houses of the town and myself like the portions of 
u a rainbow intervening between terrestrial objects and the ob- 
" server. I tried to ascertain if there was any reflection or other 
'' muse of optical illusion, but could not see it as other than a real 
a effect ; I seemed to be in the Aurora.'' 

6. The AURORA, SIR EDWARD BELCEIXR.. 
December 2nd.-hn aurora was seen at 9.20 p.m. A light 

narrow streak through the zenith, S .  by E. true. Four cumulus- 
shaped masses over the mast heads, Electrometer was not. 
affected. 

From 4 p.m. to midnight there was great westerly disturbance 
of magnetometer amounting to 137.80') equal to 27.60" of deflec- 
tion. At 8 p.m. it was 117*30°; at  9. p.m. 116. 50'; at 10 p.m. 
120.60'. 

The barometer, during the interval between 8 p.m, and midnight, 
suddenly changed from 29 - 86 to 29 65, rising again to 29 90, 
when the magnetometer showed 107 - 90' at 4 a.m. 

On the 5th, 6th, 9th, and 10th of December there were further 
exhibitions of aurora, preceded or followed by slight disturbances 
of the magnetometer. 

On the 12th' at 3-s.m., the aurora was reported as 
brilliant. The magnetometer exhibitd the most unmistakeable 
signs of disturbance, moving instantaneously from 114' to 128', 
and ;p to 150') returning at  4 a.m. to 117 * 90'. 

About the 14th and 15th of February 1853 the weather under- 
went uuexpected changes, the temperature rising as high as 2 - 5' 
above zero. This wm a day or two before the return of the sun, 
and the magnetometer exhibited sudden and incomprehensible 
disturbances. 

7. DR. HAYES' OBSERVATIONS of AURORA. 
Auroras. 

In  the winter of 1860-61 ( i e . ,  when the 10 or 11. year in- 
equality was at  its maximum), only three auroras were seen and 
recorded, and they were feeble and short. 

Jan. 6, 11 a.m. Red aurora seen in the north from the horizon 
to the zenith ; lasted about 15 minutes. Aurora seen again in 
the evening. 

Jan. 11. Heavy mist on the ice ; 3 p.m., aurora to the west; 
extended to the zenith ; lasted 10 minutes. 

Feb. 16. An aurora at 9 p.m. in the west ; lasted 10 
25' to 30' high. 

Last two auroras seen in direction of north end of magnetic 
needle, over an aren of open water present throughout the 
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8, OBSERVATIONS of AURORA, by CAPTAIN MAQUIRE. Point 

The aurora was found to be connected with the move 
the declination needle ; the brighter the aurora, the qui 
magnetic changes became, and from repeated obrjervations it 
appeared that ' 6  the appearance of the aurora in the south was 
(' connected with the motion of the magnet to the east o f  the 
" magnetic north, and if in the north to the west of the same." 

se disturbances, considerable irregularities 
took place in time, generally in the forenoon, and always 
iu cloudy and misty weather. I t  was no uncommon occurrencd 
for the magnet to go out of the field of the telescope, not retium- 
ing again for several minutes, and it was generally to th 
ward on these occasions. 

Of 40 instances in which the deflection was beyond the scale, 
30 were deflections to the east, and 22 of these were between 
7 and 9 a.m., Le., the time of the maximum east 
and six of the westerIy disturbances were betwe 
1 am., the time of the greatest westerly deflection. 

the hourIy observations on 1,079 occasions, i.e., nearly one-third 
of the whole number of observations. 

The aurora was very seldom seen between 9 a.m. and 5 p.m., 
but increased from 5 p.m. rapidIy and pretty'regularly until 1 a.m., 
then diminished in the same way until 9 a.m. 

Xot a single display of aurora ocaurred between 10 a.m. and 
4 p.m. Thus there is a close- resemblance between the display of 
aurora and the westerly disturbances at  Point Barrow. 

Barrow, 1852-54. 

In  addition 

The aurora was seen six days out of seven, and at 

9. OBSERVATIONS of AURORA made in the SECOXD GERMAN 
EXPEDITION. 

The aurora was of very frequent appearance, almost every 
day, yet we have not succeeded well on account of cloudy 
weather. 

aurora was always first seen in the south-east, i e . ,  in the 

After -their first appearance remarkable changes took place in 
the bands of light, which always stretched from west to east, 
and often reached from the horizon to the zenith. The highpr 
the bands o f  light or streamers are above the horizon, the wider 
they axe. 

The appearance extends by degrees over the northern half of 
the sky, which at first was clear of streamers, and the beams now 
reach their greatest brilli seen to converge toward 
the magnetic pole, &e., of dipping needle. The 
phenomenon then fades coming paler in the west 
and south. 

The arc in the south-east remains to the last, and sometimes 
another display follows from it during the night. 

on o f  the magnetic meridian. 
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No greater darkness than usual was ever obsorved before a 
display of the aurora, such as has been observed in lower 
latitudes for hours before a display. 

The dark appearance between the display was a b d u  
effect of contrast. 

A spectroscope showed only one clear line at  the limit of 
yellow aud green-the same line which has been so often seen. 

Dr. B6rgen says, ‘ 6  We have never seen a trace of the weak 
lines in blue and red, which were observed so distinctly with 

66 the same spectroscope on October 25, 1870, after the return 
(( of the Expedition.” . 

I n  accordance with this we have never seen the ausora of any 
other colour than that of greenish yellow. 

Frequently during the aurora, observations were made to 
determine whether there were any striking disturbances of the 
declination accompanying the display. Only once, during the 
term day of tho 5th January, at same time with aurora, tbere 
mf~g an important disturbance, and another term day showed an 
extraordinary disturbaoce of the needle, but there was great doubt 
whether the aurora was the cause of it. 

Exact and extended observations on the simultaneous disturb- 
ances of all threc elements of the earth’s magnetism within the 
Polar regions as well as in mean latitudes would greatly add to 
our knowledge of the aurora. 

10. OBSERVATIOES of AURORA, made during the AUSTRO-HUN- 
GARIAN EXPEDITION, by LIEUT. WEYPRECIIT. 

(From Petermann’s Geograph. Mittheilungen, Jan. 1875.) 
6‘ The most beautiful and interesting phenomenon in these 

parts, the only change in the solitude of the long winter night, is 
the Aurora Borealis ; no pen or brush caii describe the glory and 
beauty of this phonomenori in its greatest intensity. I n  February 
1874 we had an Aurora that stretched like a grand broad stream 
of fire over the zenith from west to east, and with the velociity 
of lightning waves of light of considerable intensity in prismatic 
colours darted from one side of the horizon to the other. A t  the 
same time i t  lightened and flashed from the southern holiizon up to 
+he magnetic pole ; it was the most magnificent firework display 
that nature has ever here presented to our slght. 
6‘1 shall later give proofs, with aa.ta, that the intensity of tlie 

Aurora phenomena differs in the different parts of the Arctic 
regions independently of the geographical latitude, and that the 
redon in which we w a e  1s .& region of greatest intensity. In  a 
clear sky one could almost uninterruptedly see at least traces of it. 
I n  the second winter.1 caused the o5cers who were making 
meteorological observahons to keep nn 6 Aurora journal ;’ this, 
however, produced very little positive information, and was there- 
fore discontinued. 

‘6 The phenomenon defies all demription and any systematic 
chssification, i t  shows constantly new forms and chnngcs every 
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instat .  In  spite of persevering and most eager endewour, I 
have never succeeded in describing the formation .of the Aurora ; 
the phenomenon is there, but how or whence it comes it is im- 
possible to say. 

" Speaking quite generally, three forms are distiuguishable : 
quiet regular bows, which rise from the southern horizon, and 
moving slowly over the zenith pale at the northern horizon ; then 
bands of light, which, twisted in themselves, change place and 
form continuously, and either consist of decided rays or ;else of 
light matter; lastly, the phenomcnon of the corona, Le., the 
direction of the rays from or towards the magnetic pole. Gene- 
rally the colour is a powerful white with & greenish tingo ; when 
the motion and intensity are greater, particularly when the flash- 
ing motion of the rays takes place, the prismatic colours often 
appear in consideruble intensity. 

I spent much time and trouble on the spectral observations of 
the Aurora, but the spectroscope we took with us was much too 
small. I was never able to observe more than the well-known 
green line ; in comparison with the spectral observations of the 
Swedish Expedition with more perfect instruments, ours are 
worthless. 

"Most of us made the observation that the Aurora was con- 
nected with the state of the weather; storms mostly follow 
strong, and particularly the flaming Aurora. However the com- 
parison of the meteorological data alone, can decide whether this 
view is a right one. I myself have come to the conviction, with- 

ing able to give any positive weighty reasons, but from 
servation of hundreds of Auroroe, that the Aurora is au 

- atmospheric phenomenon, combined with the meteorological 
conditions." 

of AURORAS, MAGNETIC DISTURBANCES, and 
SUN SPoTs.-(Prof. Loomis.) 
of Science, vol. v., April 1873.) 

(From the American Journal 

A comparison between the mean daily range of the magnetic 
n and the number of Auroras observed in each year, and 
the extent of the black spots on the surface of the Run, 
s a counexion between these phenomena, and indicates 

that auroral displays, at least in the middle latitudes of Europe 
and Amelica, are subject to a law of periodicity ; that their 
grandest displays are repeated at intervals of about 60 years ; tnd 
that there are also other fluctuations less distinctly marked whlah 
succeed each other at an average interval of about 10 or 1.1 years, 
the times of maxima 
maxima of solar epots. 

Professor . Loomis gives' reasons fO1, thinking that in high 
northern latitudes the inequality of auroral display8 in different 
years depends more. on their unequal brilliancy than on their 
frequency, and on thu  account, and because the observations 
only made in northern latitudes for single years occasionally, they 
haye been omitted in making the comparisons. 

onding qui& remark 

- 8 61 22. z z  
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Magnetic 
Declination. 

f the earth's surface selected for compwison in- 
area from which there are long continued series 

of observations, except from a few places in the north, and the 
results of this comparison are shown in a plate giving the curve 
for each of the three phenomena. 

There is a very close correspondence of the curves, and the 
coincidence in the times of maximum and minimum is remarkable. 
The auroral maximum generally occurs a little later than the 
magnetic maximuxii, and it appears that the connexion between 
the aiworal and magnetic curves is more intimate than en 
the auroral and sun-spot curves. 

Auroras' 

Date of Maximum. 

1777 
1787 
1803 
1817'5 
1829 
1838 
184896 
1859'5 
1870.5 

+ Bw 
Spots. 

1778 
1787.5 
1804.5 
1818 
1830 
1840 
1850'5 
1859'5 
1870'5 

1778 
I 1788'5 
1804 
1816.5 
1829'5 
1837 

1860 
1870 

I 3 4 & .  5 

1784 
1799.5 

Wanting. 
1823'5 

Wanting. 
1844 

1784 
1798 
181 1 

' 1823 
1884.5 
1843.5 

Date of Mhimum. 

Sun 
spots. 

1784 
1798 
1810 
1823 
1833.5 
1843.5 
1856 
1867 

I 
Magnetic 

Declination. I Auroras* 

1856 1856 8 

1867 I 1867 

I 
From the close connexion between the times of maxima and 

minima Professor Loomis concludes--" That the black spot is a 
(( result of a disturbance of the suds surface, which is accom- 
(' panied by an eman-ation of some induenm from the sun, which '' is almost instantly felt upon the earth in an unusual disturbance 

of  the earth's magnetism and a flow of electricity, developing the 
auroral light in the upper regions of the earth's atmosphere." 

12. The GEOGRAPHICAL DISTR~ 
s M. Petermann's Mittheilungen, vol. 

' paper. on this subject by Prof. Fritz, 
appeclrs that the norhhern limit of Auroras chosen by Prof. Loomis 
nearly coincides, except in England, with the line of frequency 
reprwented by 10 in Prof. Fritz's paper. This line in Prof, Fritp's 

sses through Tofonb, Manchester, and St. Peters: 
oomis places it as far north w Edinburgh.. On tl 
ring's Straits and coming down below 60' N,,in 

America and the At!antic,.and p 
to Drijntheim, and including the m 
the frequency is represented by 

Witbin this another zone is 
eatest frequency and intensity. 

ja zone passes just south of Poi 
y the Great Bpar Lake to H 
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#la;iitude of SO0, then on to the coast of Labrador and to the south 
of Cape Farewell, then bending sharper to the nort,hwnrd it passes 
between Iceland and the Faroe Isles near to the North Cape, and 
.on to the Northern Ice-sea to Nova Sembk and Cape l'schelyuskin, 
and on just to the north of the Siberian coast to the south of 
.Kellett Land and Point Barrow. The grouping of the magnetic 
;meridians is very TveIL- shown in the map which accompanies the 
paper. 

13. On a DEFINITE ORDER of the APPEARANCE 

eat number of Auroras in Aberdeenshire (lat. 57' 15' N.) 
in 1823, and were commiinicated to the philosophical Magazine :- 
(6 That the Aurora Borealis has in all caaes8 determinate arrange- 
(' ment and figure, and followq an invariable order in it 

0 and progress ; that $he streamers (pencils of 
ora generally appear first in the north, forming 

$ 4  east to west, havihg its vertex at the line of the magnetic meri- 
4' dian; that when this arch is yet only of Iow elevation it is of 

considerable breadth from north to south, having the streamers 
'6 of which it is composed placed crosswise in relation to its 

J the shortening of the , and tbe gradual shifting 
'6, of the angles which the streamers near the east and west ex- 
(' tremities of the arch make with its own line, till at length these 
6' streamers become parallel to that, line, and then the arch is seen 
(6 as a narrow belt 8' or 4' only in breadth, stretching across the 

2 
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- The most southerly arch approached within about 25' of the 
zenith. It was abruptly terminated at its west extremity about 
35' above the horizon ; as will bo afterwards more particularly 
described in discussing the question of the height above the earth. 
This west abrupt extremity was a little to the north of the west. 
Its east extremity was near the horizon in the north-east. The 
streamers at the vertex of this arch were very short and compact, 
and parallel to the magnetic meridian. From this point towards 
both extremities the streamers gradiiaIIy increased in length, and 
being all directed to a point apparently 10' or 15' south of the 
zenith, all formed angles with the general line of the arch, which 
were more acute in proportion to the distance from the vertex. 

The arch might be about 10' broad, and speedily moved Bouth- 
ward, maintaining a parallelism with its fist position. I ts  lateral 
dimensions became gradually contracted. The streamers near 
the zenith shortened into dense bundles, like sheaves OF light, 
parallel to the magnetic meridian, and consequently at right angles 
to the general line of the arch ; and those towards the extremities 
gradually diminished the angles which they made with that line 
and approached to a parallelism with it. At length after reaching 
the zenith the arch became diminished in breadth to about 3' or 4" 
and coincided in its whole extent with the prime vertical to the 
magnetic meridian, and the light at  its vertex exhibited a nebulous 
or mottled appearance, and that of the extremities of long streamers 
or pencils of rays, nom parallel to the arch itself. I had no oppor- 
tunity, upon the present occasion, to witness the enlargement of 
the breadth again, and the unfolding of the parallel streamers at 
the vertex, which I had observed in formes arches when they got 
considerably beyond the zenith, for this arch gradually faded and 
became extinct, about IO' or 12' southwards of the zenith. 

I now proceed to the question of the height of the Aurora 
Borealis above tlie surface of the Earth. I n  the paper in the 
Edinburgh Philosophical Journal, 1823, I had inferred, from the 
brigfit phosphorescent light of a cloud apparently under an 
Aurora, that they were in contact, or nearly so, with each other. 
Another similar appearance, of a still more decided character, in 
the autumn of 1825, but the precise date of which I have not 
noted, confirmed in my mind the justness of the Inference. In  8 
dark evening, without moon, an extended mass Of clouds stretching 
along the N. and N.E. quarter, not much raised above the Visible 
horizon, and having a, clear sky above it, in which there was 
playing a fine Aurora, of v?rtic.al streamers with their lower ex' 
tremities apparently touchyg I t ,  was observed giving out at its 
upper side a fitful but bright white light, more vivid and con- 
spicuous amidst the darkness than if it had been illuminated by 
the rising moon. Similar clouds in other parts of the holtizon 
exhibited no such light. I t  was impossible for a spectator to refer 
the Anrora to a distance more remote than that of the m a s  of 
clouds, or to believe that the former and the light of tlie latter 

re not part of the same phenomenon. Mr. Otley (Phii. 
1. c.) appears to have witnessed a similar phe 

ut 7 p.m. a dense cloud appeared in the h 
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a N.N.W., bounded by a bright line, the rest of the heavens being 
6‘ starry. Presently beams of an Aurora began to shoot towards 
‘( the Great Bear.” 

On the evening of Nov. 22, 1825, besides the small detached 
clouds of the eastern and zenith part of the heavens cc;rning slowly 
from the north, another of quite different character extended 
along the whole western part of the sky, to about 25’ or 30’ above 
the horizon. I t  was one dense sheet of stratum, comparatively, 
with the other clouds, very dark below, waved or furrowed from 
north to south, and cut off at its east side in an apparently straight 
edge, trending nearly north and south. It was coming on very 
shvly  towards the east, and had before next morning prevailed 
Over the other clouds, covering the heavens, and accompanied with 
a fi.esh westerly breeze, after a frosty night which the 22nd of 
November.was. This large sheet of cloud was much more 
elevated than the small detached ones, as was fully proved by 
some of the latter being projected in perspective on its dark under 
surface, and there appearing as white masses fully enlightened 
by the moon. 

Now the two arches of Aurora of that evening were abruptly 
terminated at the points where they appeared over the eastern 
edee of the large cloud ; and the abrupt terminations increased 
their azimuth distances from the north tis the arches came south- 
wards, still appearing in their new positions over tho east edge 
of the cloud. Tho lower extremities of the streamers, which were 
as long a t  these terminations as at any other part8 of the arches, 
appeared even in contact with the cloud, and I Nometimes con- 
ceived that they stretched before its eastern edge, but that part 
being considerably illuminated by the moon prevented me from 
being quite positive. Indekendently, howcver, of this uncertainty, 
the appearances am surely decisive of the fact, that tho Aurora, 
did not extend into the region occupied by the western cloud ; 
and being seen over i t  at an angle not much higher than its own, 
occupied therefore a region of nearly equal elevation above the 
surface of the Earth. 

I should have estimated the height of the phosphorescent clouds 
above described as so much as 2,000 feet above the surfaco, or 
twice the height of some of the neighbouring hills; but while 
the lower ends of the vertical streamers were at this height their 
upper might be 2,000 or 3,000 feet more. 1 have seen the 
Aurora, howevei; when the clouds certainly occupied a much 
more elevated region. I 

[The additional observations made by Mr. Farquharson have 
led him .to think that the point to which the streamers are 
directed 18 a little farther soiith of the zenith than he had sup- 
posed, and that the luminous belt is sometimes a little hroadep 
than he had estimated it a t  its maximum (6O). Ah0 the extremity 
of the zenith arch sometimes descends ta the horizon. Another 
observor describes ~t dlsplay as consisting of “ a  bow or arch 
4~ of sj1ver-y light passing II few degrees sotlth of the zenilh, while 
( 4  Waves of light seemed to run along the arch.”] 
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’ ConcZusiOns.-l. The Aurora Borealis always presents itself, 
in definite and very curious relations to the lines of magnetism, 
indicated by the needle. 

2. The streamers in the direction of their length coincide with 
the plane of the dip of the needle or nearly so, and that each 
individual streamer is, in fact, parallel to the dipping needle. 

3. They form a thin fringe, stretching often a great way 
from E. to W., at right angles to the rnngnetic meridian. 

4. The fringe moves away from N. magnetic pole, by the ex- 
tinction of streamers at its northern face, and the formation of new 
ones contiguous to its southern face. 

5. The invariable regularity of its appcarance, as seen by SO 
many observers, when it comes fully mithin command of the eye, 
near the zenith; shows the appnrent irrcgulnrities, when it is seen 
either more northerly or southerly, to be only optical illusions. 

6. The region which it occupies is above and contiguous to 
that of the clouds, or that in which they are about io form. 

14. On the ORIGIN of ATMOSPHERIC ELECTRICITY, by J. BEG- 
QUEREL, Senr., reviewed by M. DE LA RIVE. (Archives des 
Sciences, No. 4 1, 18’7 1 .) 

According to M. Becquerel, Solar spots, mhich am sometimes 
16,000 leagues in extent, appear to be cavities by which 3ydjrogen 
and various substances escape from the Sun’s photosphere. But 
hydrogen, which appears here to bo only the result of decom- 
position, takes with it positive electricity, which spreads into 
planetary space even Lo the earth’s atmosphere and to the Earth 
itself, always diminishing in intenfiity beeauea of the bad con- 
ducting power of the successive denser layers of air and of the 
Crust of the Earth. That would then only bo negative, as being 
less positive than the air. The diffusion of electricity through 
planetary space would be limited by the diffusion of m 
it cannot spread in a vacuum. 

That gaseous matter extends farther through 8p 
distance which is generally assigued to th? Earth’s atmosphere 
will be proved by the fact that Auroras, which are due $0 electric 
discharges, are produced at  heights of 100 and 200 kilom&ti 
where some gaseous matter must exist. 

M. de la Rive agrees with M. Becquerel as to the electri 
origin of the Aurora, but considers that the Earth is charged with 
negative electricity, and is the source of the positive atmospheric 
electricity, the atmosphere becorrling charged by the aqueoue 
vapour rising in tropical ~ ~ 8 s .  The action of the Sun, he cow 
Biders, is an indirect action which varies with the state of the 
Sun’s surfwe, as shown by the coincidence in the periods of Aurora 
and Sun spots. 

In  the accounts of travellers in Norw 
being enveloped in the Aurora, and pe 
sulphur, which must be attributed t o  
M. Paul Rollier, the aeronaut, who d 
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in Norway 1,300 metres high, saw brilliant rays of Aurora 
across a thin mist which glowed with a remarkable light. To his 
astonishment, an incomprehensible muttering caught his ear; 
when this ceased he perceived a very strong 0mell of sulphur 
ulmost suffocating him. 

25. OBSERVATIONS of A ~ I W E A  in ITALY, duringApri1 1871, by 

Aiiroras were remarkably frequent in Italy, as elsewhere, 
i n  April 1871. On the 9th a remarkable Aurora was seen, occu- 
pying an extensive region between Perseus and Chsiopea, and 
lasting until midnight. During the day, at  mid-day, there had 
been a beautiful solur halo about 35' in diameter, changing from 
white to red and other colours, folloved by a thunderstorm, mith 
a falling barometer and the decliaometer deflected more than 
usual towurds the east. On the morning of the 10th the decli- 
nometer continued to be dedected, and at mid-day ninety-seven 
spots were counted on the Sun's disc, whereas on the 9th there 
had only been sixtythree. 

On the 18th of April there was a similar Aurora,but consisting 
of two phases, tho second more brilliant than the f i s t  and lasting 
thl.ough the day up to  10 at night. From this time until the 
28ra of April the Aurora appeared every day, gi t 

west. It made a b 

M. DENZA. (Archives des Sciences, No. 41, 18'71.) 

e 

out bi*illiantly, at 
fir@ at 8.15 with a rosy tint about 20" on the 'horizon, then Boon 
after 9 o'clock it shone out very. brilliantly for five or six minutes 
and then waned. Before and after tho diclpluy the nortliern sky 
was covered with a reddish-white light, 

On the ovenings when the Aurora appeared, the magnetom 
were agitated throughout: Ialy,  and the disturbances ended 

violent a8itation during the whole of the 24th of the month.- 
g this time numerous Bun spots were observed at Rome, 

ermo, and at Moncalieri ; but the greatest tiumber was observed 
on the days of the Aurora. 

e were also displays of Aurora wen at Mon 
ant on June 18, which was accomp 
c disturbance. 

[The winter of 1870 was remarkable, n - of Aurora, but also for their great bril 
goat  extent. The third volume of (6 Nstu 

ral displays seen in various parts o f t  
displays of ott. 24 and 25 were remarkably brilliant in 

Wcl and in America, and the Aurora AustraliEc wm seen on 
the s&mo days at Madras; y -white and crimson beams 
shot up from a bank of ligh #outhem horizon. These 
&splays Tore seen in the d England and iQmerica 
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patches or corona of white light with streamers stretching 
upwards from them. 

The spectra were observed by Mr. &van Clark in America, 
and in England by Mr. H. R. Procter, who observed a red line 
in the spectrum. These displays were accompanied by great 
magnetic disturbances, and by remarkable Earth-currents both in 
England and also on the Madras-Bombay lines in India. 

Another brilliant display was seen at 6.30 p.m. and again at 
7 p.m. on Dec. 19, 1870, in the Mediterranean, on the east coast 
of Sicily. Towards the north, north-east, and east hrjlliant pink 
streamers shot up out of a bank of faint hazy light on the horizon. 
The planet Jupiter was clearly seen through some of the most 
brilliant streamers. The sky became covered with a pinkish- 
mauv0 colour. Toward the west a pale, steady white light, thc 
zodiacal light, was clearly seen during thc evening. This dis- 
play was followed in Sicily by a falling barometer and very stormy 
winds, with thunder and lightning, and by very destructive storms 
in  Italy, causing the orerfloiv of the Tibcr and the flooding of 
tho city of Rome to a depth which had bcen scarcely ever known.] 

16. The SPECTRUM of the AURORA BOREALIS. 
The following account of Professor Angstrom’s paper on this 

subject is taken from ‘‘ Nature,” Vol. 10, No. 246 (for July 16, 
1874) :- 

6‘ It may be assumed that the spectrum of the aurora is composed 
of two different spectra, which, even although appearing some- 
times simultaneously, have in all probability different origins. 

‘( The one spectrum consists of the homogeneous yellow light 
which is so characteristic of the aurora, and which is found even 
in its weakest manifestations. The other spectrum consists of 
extremely feeble bands of light, which only in the strongeraurors 
attain such an intensity as enables one to fix their position, though 
only approximatirely. . 

“ A s  to the yellow lines in the aurora, or the onc-coloured spec- 
trum, we are as little able now as when it wm first observed to 
point out a corresponding line in any known spectrum. Truo 
Piaezi Smyth (Comptes Rendus, Ixxiv., 597) has asserted that it 
corresponds to one of the bands in the spectrum of hydrocarbons ; 
but a more exact observation shows that the line falls into a group 
of shaded bands which belong to the spectrum, but almost midway 
betveen the second and third Herr Vogel has observed that this 
line corresponds to 8 band in. the spectrum of rarefied air (Pogg. 
Ann., cxlvi., 582). This is quite right, but, in Angstriim’s opinion, 
is founded on a pure misconception. The spectrum of rarefied 
njc bas in the green-yellow part seven bands of nearly equal 
&en& ; and that the auroral line corresponds with the margin 
of one of these bands, which is not even the strongest, cannot be 
anything else than merely accidental. 

L6 Observations on the spectrum have not hitherto 
h other; partly, perhaps, because of the weak 
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object, but partly-also, it  may be, on account of the variability of 
the aurora. The red does not always appear, and. when it does is 
often SO weak that i t  cannot be observed in the spectroscope. If 
now it be assumed that the aurora has its final cause in electrical 
discharges in the upper strata of the  atmosphere, and that these 
discharges, whether disruptional or continuous, take place some- 
times on the outer boundary of the atmosphere, and sometimes 
near to the surfme of the earth, this variability will easily show 
in the appearance of the spectrum what the observations appear to 
confirm. 
'' If me consider tho conditions under which the electric light 

appears on the boundary of the atmosphere, moisture in that 
region must be set down as nil, and consequently the oxygen and 
hydrogen these must alone act as conductors of electricity. Ang- 
s t d h  has tried to reproduce these conditions on a small scale. 
Into a flask, the bottom of which is covered with a layer of phos- 
phate, the platinum mires are introdu 
out to the extent of several millimetres 
of a Ruhmkorff coil be sent through 
B r i l l  be filled, as it were, with that violet light which otherwise 
only proceeds from the negative pole, and from both electrodes a 
spectrum is obtained consisting chiefly of shaded violet bands, 

6' If this spectrum be compared with that of the aurora, Ang- 
strom thinks that the agreement between the former and some of 
the best established bands of the latter is satisfactory. 

Linea. Wave-lengths. 
cording to Barker - 431 470.6 ,, ,, Vogel - - 469.4 523.3 

Of the auiora ,, ,, Angstrom - 472 521 
spectrum - ,, ,, Lemstrom 426'2 469.4 523.5 

c Mean - 428.6 470.3 622.6 - 427.2 470.7 522.7 

-- -- - 
Of the spectrum of the violet light 

"In the neighbourhood of the line 469.4 Herr Vogel has more- 
bserved two weak light bands, 466 * 3 and 462 * 9. The spec- 

of the violet light has also two corresponding shaded bands, 

" Should the aurora be fiamy and shoot out like rays, thew is 
good reason for assuming a disruptive discharge of electricity, and 
then there ought to appear the strongest line in the line-spectrum 
ofthe air, the green, whose wave-length i s  500.3. Precisely this 
haB been actually observed by Vogel, and has moreorer been seen 
by Angstrom and others. 

" Finally, should the aurora be observed aa it appears a t  tt 
less height in the atmosphere, then are recognieed both the 
hydrogen lines and also the strongest of the bands of the dark- 
banded air-spectrum, 89 e.g., 497.3. There are found also again 
nearly all the lines and light bands of the weak aurora spectrum, 
whose poaition has with any certainty been observed. 
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'' There still remains the line in the red field, the wave-length 
of which, according to Vogel, may be valued at  630. Angstrom 
has chanced to see it only a single time, while on various occasions, 
when tho aurora has shown red lights, he has found i t  impossible 
to distinguish any lines whatever in this part of the spectrum. 
The cause of this may be that while the red bands in the spectrum 
of the negative pole are broad and very feeble in light, the corre- 
sponding light in the aurora may be imperceptible in the spectro- 
scope on account of the dispersion of the prism, although it 
is strong enough to give to the aurora a reddish appearance,. 
Angstrom does not venture to decide whether the red line ob- 
served by Vogel coincides with the strongest of these bands, but 
so much is at least certain, that it may coincide with more than 
one of the bands in the red field of Plucker's air-spectrum. 

'6 I n  general it may be thus assumed that the feeble bands in the 
aurora, spectrum belong to the spectrum of the negative pole, and 
that the appearance of this spectrum may be changed more or less 
by additions from the banded air-spectrmii or the line-spectrum 
of the air. 
'' But by this is not yet explained the one-coloured spectrum or 

the origin of the yellow line. The only explanation of the origin 
of this line which, in Angstrom's opinion, is in any way probable, 
is that it owes ita o 

. 

light, may 6e rich in ultra-aiolet light, and th 
dit&% to cause a suficiently stvong JEuorcscence. It is also 
known that oxygen is phosphorescent, as also several of its com- 
pounds.. * 

(1 There is therefore no need, in order to account for the spectrum 
of :the. aurora, to have recoiirse to the ' very great variability of 

2 observations, does not exist. Just  as little ca 
admit that the way in which a gas may be brought 
b,urn, cart alter the nature of the spectrum ; since i 
blished fact in physics that the state of light, and of heat which 
puts a body into a glowing condition is unconnected in character 

ny the possibility that a simple 
a gaseous condition will offer several spectra. 
boay call form a chemical combination with 
y by glowipg 1D. a gaseous conditions, so long 
sed, gives Its own spectrum, so must i t  also* 

be able to form combinations with itself-thus to form isomeric 
combinations-it being always supposed that it exists i 
gaseous form and can maintain itself in a glowing condition with- 
out decomposition. In this way it is indeed possible to conceive 
an absorption for oxygen which belongs to ozone ; 
ozone, as is well known, cannot Taint& itself in a gl 

, it is in vain to look for more than one spectrum 

6 

6 
ctra according to the varying circumstances of pressure 

perature,' a variability which, according to Angstrom's 
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is, however, at least a possibility of ob 
from sulphur, while again with respect to 

cannot even be exhibited in a gaseous condition, a like assumption, 
in the author's opinion, wants the support of experience." 

I?. PROP. A. S. HERSCHEL on the SPECTRVH of the AURORA. 
The spectrum of the Aurora is no doubt in the main the same as 

that of the pale blue light round the negative pole in XI] air 01- 
nitrogen vacuum-tube, with the iuduction-spark passing through 
it. There a'," so many well marked lines in this spectrum that, 
looking at AngsCrGrn's representation of them, it i s  probably 
owing to the ins~gnificant appearance of that part of the vacuum- 
spark that its proper spectrum has not been more fi*equently 
studied with reference to the Aurora, as iingstrijm seems to h a w  
done by an experiment specidly ad 

There &re several forms or moil 
e1ectricd discharge through rarefi 
rarefied, air transmits the electricity so as to discharge the 
Ruhmkorff poles without a spa&. I n  that atate there k still a 

positive gIow is stratified ; but if the pressure is increased it 
becomes continuous ; and if the air-pressure amounts to thatof 

* An examination of these with revolvjng mirrors, by A. Wiillmer, at A h  
la ChapeUe, appeared in the'" Jubelband " of PoggendorE's Annulen this year 
at the same time a8 hgstriim's paper in that volume, which also contains 

other tracts (by A, de la Rive ana others) tracing tho effects of magneb 
ana of metallic vapours in augmenting the discharge through nir. 
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I do not know if these several phases of the positive part of 
the discharge have all been examined spectroscopically. They 
puss into each other according to the ahape and size of the tube 
or flask, as well as the air-pressure ; and it is dihicult to say how 
much of each is concerned in those observations which have been 
made of air-spark spectra in comparison with the aurora, No 
one, so far as I know, has compared with i t  the negative-glow 
spectrum so fully as Angstriim hns now done; and it seems very 
probable that its peculiar fitness for the comparison has been 
overlooked-the feat of filling a bottle with the negative glow 
discharge being certainly a novelty; if it is really true that he 
succeeded in obliterating the positive brush ent,irely in its favour. 

The next remarkable novelty in thc paper is the mty in which 
he proposes to account for the c ‘~ i t ron”  line of auroras; for 
there is evidently nothing of the kind in the negative glow, how- 
ever well that answers to d 1  tho secondary h c t s  of fnint blue, red, 
and greenish lines. I f  oxygen and its compounds are (as has, I 
believe, been lately shown) strongly $uorescent, ’I’ait and Dewar 
have also proved, as shown by some of their experiments this 
year, that they also possess powers of phosphorescence-Geissler 
tubes shining for some time after the spark has passed through 
them, from the production of ozone during the discharge. When 
one of the globes of a phosphorescent “garland” tube was heated 
over a Bunsen flame, that globe which was heated did not shine 
after the spnrk had passed, apparently because, as we know, a very 
little heat is sufficient to destroy ozone. Whatever the may may 
be in which the ozone or otherwise electrified gas remains self- 
luminous after the discharge, it seems very:ensonnbIe to suppose 
some action of the same kind (perhaps, as Angetriim says, simply 
fluorescence) as common in all aurorfts, and that this produces the 
well-known auroral line. 

Pocket spectroscopes can, of course, do nothing further to fix 
the position of tho citron line ; nor can they aloue fix very 
exactly the places of any of the fainter one$. But as every 
Aurora shows this strong monochromatic light, it might b? used 
to bring out a row of punctures transverse to the Flit, as dlvided 
scale in the field of view whereby to map the fainter Xinea, or at 
m y  rate to recogniso those which appear most frequently. For 
this purpose they should be made large, and the slit ehould be a 
wide one. For ordinary miniature SpeCtroSCOpeS, two holes on the 
red and five on the blue side of the slit, 25 or & of an inch apart, 
would suffice for rocognitions and even for very useful measure- 
ments. The jaws of the slit c.&n be Cut with n fine snw across the 
middle about -& or 9 pf an inch deep each may; and a piece of 
copper foil, provided 1~1th tho row of holea and a sufficiently wide 
slit across it, can be fastened to one of them inside, opposite to the 
crosscut and adjoining the edges of the spectroscope jaws. 

Some other means may be found of piercing the jaws of a pocket 
s ectroscope at regular intervals ; but, as a simple plan, I hsvc 
Zund this very efficient, in finer divisions, for laboratory use. 
The holes are pierced at &of an inch apart ; and thirty of them 



THE AURORA BOREALIS. 733 

include the whole visible spectrum. Sodium-light, which is 
common in laboratory flames, exhibits the punctures with ad- 
mirable distinctness ; and each fifth hole being punched double, 
the scale is very easily read OK There are ten holes on the red, 
and twenty on the blue side of the slit. If the mechanical difficulty 
of perforated jaws could be overcome, nothing perhaps could be 
better suited for examining auroras than a pocket spectroscope so 
prepared with a few close but .clear and tolerably open holes on 
each side of the slit, 

The secondary auroral lines can onIy be seen (in small spec- 
troscopes) with a pretty broad slit ; and the strength of the yellow 
line might then prove embarrassing. I would abolish it, if so, by 
a blue” glass nearly covering one half, and a red glass the other 
half of the slit--;the blue and red parts of the spectrum m- 
spectively, not m its immediate neighbourhood, being freely trans- 
mitted. The slit might also be made longer than usual for 
auroral study. 

I have been here supposing that special spectroscopes would be 
provided for Arctic observers. But it is quite certain that much 
may be done with common pocket spectroscopes without any such 
provision, They should have adjustable slits and good dispcpsion, 

the secondary lines are faint ; and though abundant enough iu 
the blue to make the spectrum there pretty. luminous, they can 
only be individualised by varying tho slit-aperture. On the only 
occasion when I have seen this spectrum (in February 1872), they 
seemed to run into each other, and presented a light so nearly con- 
tinuous in the blue part that, although the slit of the Browning’s 
pocket spoctrosoope which I was using was extremely fine, and 
was focused on the yellow line, no interruption or appearnnce of 
lines could be made out. It was probably  SO through not opening 
the Elit that I missed seeing red line which another observer, 
using a similar instrument and looking with me at the Aurora, saw 
very plainly. Although its red colour was intensely brilliant, E 
failed to sea the slightest trace of light on the red side of the yellow 
line. Had I opened the slit, or perhaps opened and closed it 
alternately (as the yellow line, though fine, was still very bright), 
the result would probably hava been different. 
1 can confirm the appeai*ance of the negative or ‘‘ cathode ” 

Rpectrum which Angstrom gives, from the results of some exami- 
nations of it which I have lately made. On projecting the recorded 
lines in Wave lengths, there is a very exact agreement with the 
chief lines and shadings as figured in the plate. Some fainter 
lines, however, are visible, which Angstr6m has, perhapg omitted 
purposely to avoid encumbering the drawing, During the years 
1871 and 1872 there were several r6eum6s of the Aurora spec- 
trum, acc:qtituied with new measurements, in Poggendorff‘s 
(‘Annalen and the “American Jouiml of Scieuce” (by Vogel, 
Barker, and others). 

* some care would be neoespary in selecting the blue glass, m thee0 gene- 
ra]]~ transmit a yellow ray closely coiwsponding with the auroral line. 
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Ihave  endeavoured to condense the information on the Aurora 
‘lines from &qptrorn’s descriptions of them in the annexed Table, 
as a guide for further observation. 
. Professor Piazzi Smyth, who has given much attention to the 
rorltl spectrum, has published, in the introduction to vol. xiii. of 

the ‘( Edinburgh Astronomical Observations,” a set of simple com- 
parison spectra, with notes of desiderata, which would be of great 
service to observers well furnished with instrumental means and 
applying them to measurements of the Aurora ; and something 

Id very much assist observers using direct-vision spec- 
map their speatra, where aurorm are frequent and of 

great brightness, in high latitudes. 

Positions and General Characters of Principal Lines in the 
AurornE @ectrum, according to .&NG~TEOM. 

Red . . 1. BrightnessD to 4 or 8. Wave-length 6300. ‘ 

* 

Relative position. Atmospheric absorption-line 
a near C in the solar spectrum. 

General descriptio?i of source and frequenc3. Seen 
chiefly, if not only, in red auroras ; a clear1 
defined line, sometimes intense ; no other 
line visible. 

Coincides with a red band in the negative-glow 
disclwge. 

citron band of blue gas-flame spectrum. 

line : constant and conspicuous in all auroras 
not divisible ; sharp and bright. 

Ident@cation with lines of ‘etctrica 

Position. 

Description, 4c. 

Second separable line in the‘first or 

The most churacteristic auroral 

Yellow 

’green. 
a. Brightness 25. Wave-Lagth 5570. 

,, 4820-4870. 
3 and 3a closely adjoin the solar line 

6 and the second or green band of thc blue gas- 
flame spectrum. 3 6 is at & (b, F); and the 
line or lines 3 c are near F. 

Description, &., The first three are distinct lines ; 
the first most frequently observed ; th 
and third less commonly; lines in the 
place (3c) noted by Alvan Clark, jun., 
and Angstrom. 

Position. 
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3, 3, b coincide with lines in 
the negative glow, 3 b that of nitrogen in the 
nebuls ; 3 a with a constant strong llne in the 
spark-discharge. The latter and 3 %  it niay 
be, are only seen in auroral streamers of low 
elevation. 

4. B"g't'ess 3-6 (fainter Wave-tength 4665-4'740, 
with red line) . . . , 

4a. 9 ,  ......... 

Idenhfication, 4c. 

,, 4630-4665. 
9osition. 

Description, 4c. 

Middle and latter half of the third or 

A double band, consisting of two 
blue band in the blue gas-flame sliectrurn, 

lines; the first rather more frequently n 
than the second in auroral spectra. 

panion agree well in position with the principal 
band in the negative-glow spectrum. 

Fi111 blue. 

Ideiitzzcation, 4c. The principal line and its 

5. &ight?zess 0-6. Wave-length 4285. 
9 9  * * .  ,, 4110. 

Positioir, 4c .  5 coincides nearly with G and with 
the fourth or indigo band of the gas-flame 
spectrum; G is between G and H near the 
hydrogen line h in the solar spectrum. 

s a frequent line, but some- 
e ; and, from its position, it 
it of vision for pocket spec- 

s measured once by Lematrom 

5 corregponds exactly with a 
strong band in the violet in the negative-glow 
spectrum. 

violet. 

Identijcation, 4c. 

Remnrks and Suggestions. 
e subspectrum appears to be a 

shadings, more or less dimly visible 
tho blue region of the spectrum, the 
rring appapently most frequently at  

above. They arise, according to 
of electrioity from the denser to the 

pper ah-, producing there on a great 
ial ,dishharges of electricity in rarefied 

air as a blue cap round the negative pole. The appearance in 
the aurora of only, one red line in the place of the many red 
bands of the negative glow, scarcely less bright than the prin- 
cipal one, is remarlrtlble ; and fresh observations are very desirable 
to  confirm it, or to detect other red lines if they exist. Very red 
auroras shonld be examined with a wide slit, covered (if of advan- 
tage) with light-red glass to shut off all other light as much as 
possible. 
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Mixed with the lines of 
the negative glow, Ang- 
strom supposes that lines 
of the positive disruptive 
spark or brush discharge 
may appear in flashing 
auroras, especially near 
the base or arch as 
distinguished from the 
tops of the streamers, 
giving to the subspec- 
trum a different appear- 
ance according to the 
strength and agitation 
of the streamers: this 
may perhaps be trace- 
able in the appearance 
and disappearance of the 
lines 3 a, 3 c ,  and per- 
haps of other faint 
lines, whose positions 
should be noted. Such 
lines should also be 
searched for in qdes- 
cent parts, such a6 sta- 
tionary auroral bands 
and the tops of very 
briglit streamers. 

A correct recogni- 
tion of some one or 
more of the lines de- 
scribed above, other 
than the citron line, is 
however, of chief im- 
portance in observing 
with small spectro- 
scopes, as the leading 
lines themselves must 
,supply the only stand- 
ard intervals of com- 
parison for eye-estima- 
tions of such faint 
spectm. 

0 
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18. CO~~~ARISON of other SPECTRA with the AURORA SPECTRUM, 
by J. R. CAPRON.-(phil. ]Mag., April 1875.) 

For comparison with a table of Aurora spectra given in 
M. Wijkander'tl paper (see p. '742), a table of the results obtained 
by other observers, as given by J. R. Capron, is added, together 
with the spectra OP hydrogen and oxygen (Vogcl), and carbon 
(Dr. Watts and J. R. Capron). 

666'9 639'0 

662'0 - 
666'0 - 
669'0 - 
668'0 - 
557'0 - 
515'6 642'2 

660'3 - 
682'2 - 
'5f30'8 - 
I 

Vogel, April 9,i 029'7 

Barker, Nov. 683'0 
1871. 

9, i871. I 
- 523'3 618'9 600'4 - MB'4 

- - 617'0 602.0 482'0 - 
606'0 493'0 4T4'0 

469'0 486'0 467'0 to 1 533'0 - 620*0( to to 
63%'0 - - - 486'0 - 
- - 616'6 501'6 - - 
- - 618'0 498'0 465'0 - 
- - 618'9 600'8 - - 
- - 5W.6 - 483.4 - 
- - 618'9 - 482'9 - 
- - 610'9 - 488.5 - 

Barker,Oct.) I630.0 
141872 - 

l8Q.Q 
- -  
- 
- 
663'1 
284'0 

m.2 

-- - 

431'0 

486'0 

480'6 

48.3'0 - 
- -  
- -  
- -  

A. Clarke, Oct. 

BZ:%, 
1873. 

Baokhouse, 
Feb.41874. 

H drop311 
Hnes. . Oxygen lines 

AURORA LINES and RANDS. 

Green. 1 Blue. 1 
t! 

- 
60s.a 
- 
- 
- 

Carbon (Dr. 
Watts). 

Carbon (Ca- 
pron). 

- 
- 

g6nerally agrees with the results arrived at by 
M. Angstrom, but sees reason to question the statement that 
66 moisture in the region of the Aurora must be regarded as nil." 
Also he sees no mason for giving to the violet-pole glow any 
special or distinguished place in comparison with the Aurora. 
He considers that the fainter lines are partly due to the nipspec- 
tiwrn, in which H. lines play a prominent part, and the spark- 
spectrum appears nearer the mark than the tube-spectrum ; 
that the remaining bands or lines (besides the phofiphores ~ 

lines) may be due to phosphorus and iron. 
For measuring auroral and other lines, a cheap and very 

effective micrometer is constructed by making the whole slit- 
plate of the spectroscope traverse the field with a fine micro 
screw, a pointer or pointers being fixed in the eye-piece. 

both of prisms and lenses, is almost indispe 
faint Auroral spectra, 

DescTiption of M. Lemstriim's Spectroscope. 

86122. 
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turn in a vertical plane about an axis at the top of the tube and 
in a horizontal plene, by the sliding of the two tubes one in the 
other. To this plate another plate is fixed by R, vertical steel axis 
about which it can turn, and the two are pressed toge 
iwew and a circular spring. The upper plate caiTi 
zontal arm of brass. 
of 60' are fixed on this plate. Their bwes are plwed ageinst a 
vertical plate of metal with metal corners so that their bases form 
an angle of about 166*.5. The prisms are enclosed in a square 

On on0 side of this-box is 6 tub6 

Two prisms having a re@ 

fixed by screws. 
d on the other a tube with a telescop 
ts through the side of tbe box on the 

a micrometer BWBW is attached at the en 
The rays of light entering by the slit fall on the lens and into the 
tube, and are then refracted and dispersed by the first prism, and 
afterw Ily reflected at the base of the second prism. 
They , the telescope. The bases of the prisms are 
inclined a t  an angle of 166'-5 to one another. By 
micrometer screw the prisms are turned slowly so as$o 
ray into the middle of the field. The head of the 
graduated in hundrefih parts, and the scale in interv 
sponding to -one- turn. A reading of the screw 
place of a ray of the spectrum, and a 
scdes or wit5 wave-lengths may be made 
positions 3md-takhg the r&&ngs for a gr 
lines of the solar spectrum. 

The readings of the scale and the positions of the lines may be 
determined by alternately illuminating and obscuring the scale 
during the observation, ~3 that the Iines of the spectrum and their 
positione in the scale &re blended together. 

Spectvoscopic Observations. , 

The characteristic yellow line Of the Aurora is sken in the light 
on the tops of the p?untains, and its intensity is constantly 
changing, and its VanpOnS are such as to ghow 
discontinuous. 
was of feeble intensity when the slit was directe 
covered with 'snow, or towards 8 roof covered 
even in the snow all round the observer. 

This hne of the spectrum waa 



emstrbm concluded that an electric discharge, whi 
seen by means of the spectroscope, was taking 

the surface of the ground all round him, and that from a 
Id appear as R faint display of Aurora. 

the end of his very interesting paper on the spectru 
mora and on his Lapland Expedition, M. Lemstr6m 

the results obtained by himself and other observers thus :-. 
I- (1.) The phenomena of pale and flaming light which 
times seen on the tops of Spitzbergen mountains appear also in 
Lapland, and are of the nnture of the Aurora. I 

(2.) Phenomena of ‘the same kind, although with some differ- 
ences, have been observed fn other countries, showing that electric 
discharges of the nature of the Aurora take pla 

(10.) The Aurora spectrum can be referred to three d i shc t  
types, which depend on the character of the discharge. 

on the ELECTRICAL STATE of the AIR during 
DISH EXPEDITION in 1868, by M. LEMsrRo& 
iences Physiques, Lc., tome 

waa seen on the 
mountain, in undu- 
light at their base, 
forming’ R series of 
creslt of the moun. 

d from the E.N.E, 
For some minutes after the cloud had passed, the creAt continued 

3 ~ 2  
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to be surrounded with a pale glimmer floating along the mountain, 
and the spectroscope showed the existence in i t  of the yellow 
light of the Aurora. 

The next day, September 26, a similar effect was seen in the 
suuth-west, but the phenomcna seemed to be muCh farther off than 
on the day before. 

The next day (Sept. 2’7) a beam of yellowish-white light was 
seen in the morning, and at 11.30 p.m. a faint glimmer was seen 
gliding along the argte of the mountain, and, from the movement 
of the mist, was evidently on the ar&e itself. The light appeared 
for some seconds under the form of rays of a clear yellow of great 
brilliancy, following the outline of the mountain. 

A t  other times all the tops and highest ridges of the mountains 
were envelopcd with a pale glimmer, generally when they were 
covered with a thin veil of mist, the light gradualIy dying out and 
disappearing in the upper layers of the mist. 

On returning to Tromso, an Aurora was seen on October 21, 
which commenced in the north and became very brilliant. 

The spectroscope showed- 
(1.) A yellow line. 
(2:) A very clear line in the blue. 
(3.) T w o  lines of a hair’s breadth, with very pronounced 

horizontal strise on the side of the yellow. 
The light of the yellow line was very vnriable in intensity. 
The relative places of the auroral lines were found to be- 

(1.) The yellow line at 74.9. 
(2.) The blue line at 66-90, 

One of the shaded lines at 125.0 and the other about 105.0. 
On the entrance of the ‘L Sophie ” into the Norwegian Archi- 

pelago on the evening of October the 18th, fragments of polar 
light were seen scattered here and there in all the sky to the north 
and to the east, which finished by forming a continuous ring around 
the horizon. 

Rays from this ring lengthened gradually nndmet together 
suddenly about the zenith, forming during some instants a crown o f  
Aurora of perfect regularity, and presenting the brightest colours. 

(p. 15’7.) I have observed on several occasions discharges 
accompanied the electric light arising from scattered clouds or 
from beds of clouds. 

I n  these high latitudes it is not by the clouds only that electricity 
is discharged ; it is also directly by the damp air, as also takes 
place during winter in the temperate zone. We possess a p e a t  
number of direct observations verifying the existence of slow dis- 
charges of this n a t y  and We have a remarliable proof of it in an 
observation by M. Angst$% who on one occasion has verified the 
presence of the yellow >ne of the polar light nearly all over the 
sky. I f  it is well established that the phenomena of the polar light 
are due to the electricit? ‘of the air, it follows that its appearance 
depends less on terrestria! magnetism than has been hitherto ad- 
mitted. This may exercise a direct actiort upon the electric d%- 
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charge already formed, but cannot contribute to its formation, which 
must depend only on the conditions in which the different layer3 
of air are found. Although terrestrial magnetism has an influence 
upon the position of the luminous arc of the Aurora, it is difficult 
to admit With Hansteen and Bravais that the position of this arc 
should be determined only by the magnetic pole. Thus, the summit 
of the polar arc is rarely in the exact direction of the declination 
needle. From 226 obsei*vations made upon the position. of !he 
azimuth of the luminous polar arc we find 36 per cent., which give 
for this position 30" more to the ?vest ; 32, which give 10" to 20°, 
7,0° to lo", and 4,O" to 26'tO the east ; from which it appears that 
the position of the arc varies from 25O to 30" and more. These 
variations are too p e a t  to be explained by accidental perturbations 
jn the terrestrid magnetism, as much as about Go to 7" more than 
the greatest deviations in the magnetic declination. 

We therefore think that terrestrial magnetism plays only a re- 
latively secondary part in the phenomena of the polar light ; that 
this part consists essentially in a direct action upon the rays of this 
light, and in a movement of rotation exercised upon the ray& cir- 
cumstances demonstrated positively by the experiences of M. de la 
Rive. 

(p. 160.) The experiments of M. de la Rive, which have shown 
the influence of magnetism on the electric light in circumstances 
nearly identical with those which the polar light presents, do not 
at all furnish the proof that the rays of this light are really united 
under this influence. The polar light considored a8 'tn, electric 
discharge gives the following results :- 

(1.) An electric current arising from the discharge itself, which 
takes place slowly. 

(2.) Rays of light consisting of an infinite number of sparlrg each 
spark giving rise to two induction currents going in opposite direc- 
tions. 

(3.) A galvanic current going in an opposite dimction to that of 
the discharge, and having its origin in the electro-motive force dis- 
covered by M. Edland in the electric spark. 

To be developed, these currents require a closed circuit ; it is true 
that i? the phenomena of the Aurora, strictly speaking, it does 
not oxlst, but it js  not necessary, seeing that in this case the earth 
and the. rarefied nir of the upper regions are immense reservoirs ot  
electnclty, which produce the same effect as if the circuit wero 
closed. 

of electricity from the air to the earth produces a current 
shall call the principal current. This is counterbalanced in part by 
the current due to the electro-motive force of the spark. 

We see, by observations made with telegraph wires during the 
presence of the Aurora, that sometimes one and sometimes the 
other prevails, the first being in general predomfnant, the cusrent 
given by telegraph wires being more freqiiently from north to 
south than from south to north. 

(p. 163.) The cause of the clouds of the higher regions being 

Accorfing to the theory of M. de la Rive, the positive dis 
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discharged in the form of Auroi*a, and not in thunder and light- 
ning, is the permanent moisture of the air. Hygrometric 
observations made during the Expedition of the ‘‘ Sophie ” show 
that the air is constantly saturated with aqueous vapours, which 
are condensed most frequently in cIouds, more rarely in rain. It 
is clear that this layer of moisture, a good conductor of electricity, 
causes a slow discharge. 

M. de la Rive adds (p. 166) :-M, Lemstrom established by a 
great number of facts that the Aurora is due to atmospheric 
electricity, the preseuce of which in the Polar regions h e  has 
proved, often in the region of the clouds, and sometimes $nearer 
the earth. He shows that this light is the consequence of electric 
discharges, which in these regions, constantly charged with 
moisture, operate slowly and continuously, instead of sudden!y and 
producing lightning as in the equatorial regions and mean latitudes. 
H e  shows with reason that terreslrial magnetism, to which we had 
attributed au exaggerated importance in the production of Aurora, 
plays in this phenomena only a very secondary part. This consists 
simply in giving to the luminous electric streamers a certain 
direction which they me capable of taking as they are propagated 
in a gaseous conductor. 

The electric discharges which take place in the Polar regions 
ositivo electricity of tho atmosphero aqd the 
ity of the earth, are the essen 
of the, polm light-light the 

independent of torrestrial magnetism, which contributes only to 
give to the polar light a certain direction, and in some wses to 
give i t  motion. This is:what I have always maintained, contrary 
to  those who believe they see in terrestrial magnetism, or rather in 
the induction currents which it is capable of dcvoloping, the origin 
of the polar light. 

21. OBSERVATIONS on the SPECTRUM of the AURORA made by 
M. AUGKJSTE WIJEANDER and LIEUTENANT PARENT, of the 
Swedish Arctic Expedition in 1872-73, under .Professor 
Nordenskiold.-(Archives des Sciences Physiques et Natu- 
relles, vol. E., p. 26.) 

The Swedish Arctic Expedition under S?rOfeSSOi* Nordenskiold 
have made some valuable observations on the spectrum of the 
Aurora Borealis in Mussel Bay, on the north of Spitzbergen, 
during the winter of 1872-73. 

direct-vision spectroBcope, con- 
structed by Baron Wrfde, and similar to that used by M. h m -  
stpom in his observatrons on the spectrum of the Aurora. 
instrment consisted of two prisms, one of which serves to 
and disperse the luminous rays, whilstL the other brings t 
to the first direction by total reflection. The prisms 1x0 Bo far 
capable of motion, that the different parts of the spectrum can be 

t 
i 

m e  instrument employed was 

brought on the system of crossed spider lines p 
of the eye-piece. By a side opening and a mi 
the spider lines could be uniformly illumins,ted 

8 
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with this arrangement the position of the faint aurora-lin 
be exactly determined. 

For the wave-lengths corresponding to *the lines in the 
trum, .kngstrom’s values were made use of, and the wave-leng 
have been deduced from the readings of the micrometer screw by the 
foIlowing formula, which is applicable to the rays from D to H :- 
~~0’00046489+0~000009540(a- IO) +0*0000004564(a- 10)’ 

+O ’ 00000O02184( a- lo)’, 
where a is the reading of the spectroscope, and 1 the length of 
the wave. 

Observations on the s o h  spectrum were made during the 
autumn of 1872 and the spring of 1873, and they have shown 
that during this period no change of the zero took place. 

During. the winter the instrument was tested by means of the 
faint part of the flame of a candle. I n  a few experiments there 
was an accidental displacement, probably because a small quantity 
of dust or ice had penetrated into the apparatus, and in these cases 
the values determined have been enclosed in brackets, and entirely 
omitted from the final result. A variation of one-tenth OF a revo- 
lution of the screw corresponds to from 0*0000019 to 0‘0000007 
of a wave.Iength in tho part of the spectrum where the Aurora 
lines occur, 

The first table contains the numbers found by M. Wijkancler 

intervals. The mean value found for the wave-length of the 
brightest ray was 0*0005572. 

The folloiving are the lengths of wave, with their means and 
probable errors, taking the millionth of a millirnetre as the unit :- 

,, I) - 
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.. .. 
a .  *. 
:: .. .. .. .. .. -- .. .. 

The following table contains the measurements made by 
Lieutenant Parent. 

&e64 .. 
*. .. 

43o:ae 
450'76 .. .. 

*. .. 
c- 

428'78 
+I'm 

1872. 1 1. 

627'84 
628'47 .. 
62i:84 .. .. .. .. .. ,. 
628'05 - +0'14 

.. ,. .. .. .. .. .. .. .. 
62i:SD ,. .. 9 .  .. 9 .  .. .. .. 
61L?06 .. 
620'72 .. 
+l'll .. 

----- 

2. 1 , 3. 1 4. 

.. .. .. .. 
48$37 

. . .. 

., .. .. 
487'37 .. 

471'69 
467'80 
471'79 
470'17 
472'30 
471'79 
472'30 
4772.72 
489'88 
469'27 .. --- 
470.87 
+0.6& 

- - 
" - - - - - - - - 
- - 

.. .. .. .. .. .. .. *. .. .. 
. I  -- .. .. 

_-.-- 
. . . .  . . . . . .  

Vogel . 629'7 667'1 639'0 .. 
LematrBm - .. 566'9 .. e .  

Wtjkander - ,. 567'2 6S6'0 625'0 

XngstrGm 1556.7 

523'3 518'9 600'4 .. 469.4 

623'6 .. 498'~ .. 409'4 

625'9 .. 499'8 487'3 #%'2 

621' 601' 497' 472. 
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The results of the observations entirely agree with M. .e%@ 
strom’s explanation of the origin of the rays. There are only the 
relatively bright bands 528’9 and 535-9, which cannot be ac- 
counted for. The brightest g o u p  of iron lines is very near, but 
does not correspond with them. 

22. OBSERVATIONS on the ELECTRICITY of the AIR made in the 
SWEDISH ARCTIC EXPEDITION in 1372-73, by M. AUGUSTE 
WIJKANDER.-(Archives des sciences physiques et %tu- 
relles, vol. li., p, 31.) 

Many attempts have been made to discover the nature of the 
electricity of the air in high latitudes, because of its great impor- 
tance, especially with reference to the Aurora Borealis. Rut the 
result of all these I-esearches has been that not a trace of  elec- 
tricity has been fouud until the observations of MM. Brnvais and 
Lottin, in the winter of 1838-39, at  Bossekop in Northern Nor- 
way. On their way to the north, in experiments made on board 
during the summer, positive electricity was collected by shooting 
arrows into the air ; but in Northern Norway, and in the month of 
October, at Bosselcop, the experiments were repeated without any 
result. 

On February 25 five, and on March 1 eight, experiments witb 
kites were more successful, giving weak charges of positive 
electricity. 

The observers concluded that ihe air is charged with positive 
electricity in those regions as well as in Iower latitudes, but they 
had also found that t,he air is a much better conductor o f  electricity 
in those regions than elsewhere. 

In the first Swedish Expedition in 1863, M. LemstrSm made 
observations with an electrometer by M. Lamont as well as with 
a straw elptroscope (Snow Harris ?), but these instruments were 
not sufficiently delicate to detect the slight traces of electricity 
which are found in these regions, and no trhces were obtained. 

I n  the second Swedish ,Experlition, 1972-73, a modification of 
Thornson’s electrometer was made by M. Holmgren, who also 
gave excellent directions €or making the obsermtions. 

The Leyden jar of Thornson’s electrometer was replaced by an 
alcohol battery, the poles of which are attached to the quadrants, 
the opposite ones being connected together. The needle is in- 
sulated from the quadrants an? is in connexion with the collect- 
ing ball. The whole mas sealed almost hermetically by & brass 
cover, and the air dried by chloride of calcium. I n  employing an 
alcohol battery in place of a Leyden jar, the readings made at 
different times were more nearly on a uniform scale ; but, for tho 
better cornparkon of the different ’readings with the strength of 
charge, an alcohol battery of 25 pairs was always connected up to 
the electrometer, and its effect measured before each observation. 

For the winter observations a special room or hut was built by 
means of sacks filled with northern  OW (?) at a distance of a 
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hundred metres from our abode, and in one corner of it the 
electrometer was placed on a pile of stones, and in the opposite 
corner the' tube and scale. The collecting apparatus could be 
raised through an opening in the roof. At certai-n periods a pole 
25 feet long was employed, which was supported by stays, and the 
collector could be raised the whole height of it. When the con- 
duction of the air made it impossible to employ this method, the 
pole was taken down, and the apparatus was only raised by hand, 
the ball reaching about three feet above the roof. There were no 
salient points which could have any disturbing influence. The 
place of observation was a rather low island in Mussel Bay not 
far from the 80th degree of latitude, There were no mountains 
around which were at  an elevation of more than three degrees 
above the horizon. 

The collecting apparatus consisted sometimes simply of a hollow 
knob or ball, of about three inches in diameter, mounted on a rod 
of cbonite five feet long, at others of a lamp also, which could be 
screwed on to the top of the ebonite rod by mealis of a cross piece 
of ebonite one foot long. The lamp consisted of a cup of metal, 
with its edges pierced, in the middle of which was a reservoir 
with a rim of metal to hold the spirit. From the middle of the 
cup of metal a metal rod a foot and a half long projected vertically 
downwards, which could be screwed to the ball of the collector. 

ed and raised, and, when the spirit was burnt, 
and brought to the electrometer. When the 

ball alone mw employed, it was placed in comnlunication with the 
Earth by a metallic thread. I-Iowever, in measuring the electricity 
of the Earth the lamp with no spirit was often used, becau8o of 
the inconvenience o f  taking it off the ball. When there was only 
a weak charge of electricity, constant contact was made between 
tho collector and the electrometer in order to take the measure- 

rapidly. In  this case a cotton-covered copper wire covered 
araffin connected the electrometer to the collector. The 
was stretched along inside the roof attached to some sup.: 

ports by a thread, with as good insulation as possible, and S? as 
not to disturb the electrometer when the collector was rapldly 
raised or lowered. Several experiments were made to test this 
arrangement. 

Tbe observations were made by M. Wijkander and Lieuten 
Polander. 
In the autumn of 1872 experiments were mado to discover 

the electrical state of*he air and of the Earth's surface, and there 
were nlwnys fwbk tl*aceS of positive electricity in the air and 
negative electricity in the ground. The free air appeared to be a 
very bad insulatol. under the circumstances of the experirnea6.. 
The deviation produced by the battery ceased at  once whenit wits" 
removed. This w&s not from nny defect in tho electrometer, for 
the insulation was always satisfactory in a warm room. The 
experiments below show that the insulation was &Is0 good in  free 
sir when it  wm very cold. 
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3cn the month of January I873 other results appeared. The 
experiments are given in the order in -mhich they were made, 
and afterwards follow remarks on the meteorological conditiohs, 
m well as the temperature, which gives the best indication of the 
changes of weather. 

The conncxion between the electricity of the air and the 
weather will appear from the meteorological observations :- 
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h. 
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11 
21 
10 
11 
0-1 

18 
17 

10 

10 

18 

14 

10 

13 

21 

8 

14 
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10 

2% 
10 

14 
14 
21 
51 
18 
21 
10 
10 

16 

10 

- 

- 0 
11 - 1 
,- -15 - - -20 - - -82 

- - 
-0'6 

Remarks. 

The deviation instantly ceased. 
Heavy storm fmm S.S.W. to 8. { Bobh y d  and air are electrifled posi- 

tive y. Devktion small. , 

Uood Ip~ulotjon: The lamp gave the 
electnclty of Air'+6. 

After strong N.W. wind. 
Good insulation. Great disturbance, 80 

as to  prevent measurement. 

Good insulation. 

Tho long pol? was cmplo.ved for the flrst 
Once $he hmp gavo - 

hsvmg been mieed 
Clear, exwpt to the we8 

i t i n o  for raimy: the Collector. 

Almost clear. 

Entirely clear. 

clear. Very little wind from a$. 
Wind N.E. 8kyclou to N.P. 

W., with nimbus an?stratus. 
alondy. 

zero. 
Uood insulation. 

Needlea of ioe floating in the air, 
Wind t01~+4 strongfrom the N.W. 
Ncedles ofwo rn the air. 
Protty dear. Needle8 of ioe. Almost 

dm.  Some oirro-stratus. 
b2mo3t'alaos. Fog oyer tho &a, 

Do. Girro-stratus to S,W. 
- 
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- 
Air. 

Chrge from 
- 
ramp 

- 
0 

-28 

-33 

- 31 
-54 

- 7  
- 6  

- 17 

- 24 

-18 
- 10 
-17 
3-l$ - 

Remarks. 

Cloudy and calm. 
Charge from battery immediatelY 

ap eared. 
Wing N., with snow. Chargo disappeared 

instantly. 
With lamp ma idly raised. stain mixed 

with snow. k i n d  W. 
Uloud and calm. 
The air once gave +1'6. A little Snow. 

Severtll experiments. OW@ instantly 
Wincl S.B. 
disappeared. 

A few more successful experiments were made until May 24, 
but the charges instantly disappeared, although the insulation of 
the instrument appeared to be aa good as ever. 

Observations repeated as spring came on, when the temperature 
approached zero showed the same results as in the autumn. 

There was great difficulty in keeping the electrometer in a go@ 
state. The walls of the room allowed the wind and snow t o  
penetrate, and occasionally the instruments were buried in snow, 
and the room torn with the violent storms. 

The observations agree in showing that the air conducts elec- 
tricity very easily at relatively high temperatures, and to this is 
due the absence of t h p d e r  and the existence of the Aurora. 

This is said to be due to the moisture in the air in those 
regions, but the same temperature and the same degree of mois- 
ture $0 not produce this effect in lower latitudes. At the lower 
temperatures - 20°, - 30°, and still lower, the air insda,tes better. 
Generally the air is electrified positively and the ground nega- 
tively. On several ocmious the air could only be regarded as 
itself holding a charge, and not as charged by induction from the 
Earth. 

At certain periods of spring, when the air insulated pretty well, 
the ground and tho air were both charged with negative electricity. 
A change in the electricity of the air was not a constant result 
of greater cold, but when the temperature had been low for some 
time the air seemed to hfve a tendency to be electrified negatively. 

It seems that there 18 a very natural relation between these 
facts and the Aurora, as far as conclusions may be drawn from so 
few observations. 

In  the months of January and February Aurora were constantly 
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seen, and they were,pai*ticularly numerous from 19th to  26th of 
February, then they ceased, to reappear on March 2nd ; at the 
same time changes were observed in the electricity of the air. 
The observers were driven to the supposition that the negative 
electricity, being deprived of the possibility of discharge by means 
of the Aurora, could not fail to accumulate in the lower layers of 
the atmosphere, which are comparatively good insulators. 

From March 2 to March 11, the Aurora reappeared: during this 
time the air was a good &nductor or, when it insulated com- 
paratively well, was positively electrified. From March 11 the 
Aurora entirely ceased, and then follows a period of comp%ratively 
low temperature, with the electricity of the air generally negative, 
a period which lasted until the season when the light prevented 
all further observations of the Aurora. 
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Acanthosoma; 155,504,609. 
Acanthozone ; 155. 
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Alibotrus ; 152. 
Alicularia, 273. 
Alisma; 382. 
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Amphipleura ; 530. 
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Andrma ; 255, 272. 
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Anemone; 208, 218, 219, 225. 
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Animal life in the Parry Islands, Capt. 

M'Clintock on ; 498. 
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Anthus; 98. 
Antino8 ; 168. 
Antipatharia; 186. 
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AntonoG : 157. 

463. 

Nauckhoff; 457. 

379, 383,388,472. 
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Aphrodita; 167, 168. 
Aphis; 144. 
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Aporrhais ; 127. 
Apus ; 159, 196. 
Aquilegia; 211, 228. 
Arabis; 203, 208, 210,218, 219, 222, 

226, 244, 268,478. 
Arachnida ; 145. 
Arachnids from Port  Kennedy ; 508, 

f m the Parry Isles ; 501. 
OYEast Greenlapd ; 666, 

Arachnophyllum ; 534. 
Aralia; 383. 
Aranese; 145. 
Arm; 132. 
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Archaster; 185. 
Archiorhynchus ; 389. 
Arctia; 507. 
Arctic A l p ,  Dr. Diclrie on' some, 

collected by Dr. Sutherland ; 515. 
~ America, Lichens of; 291. - East America, flora of; 214, -- Asia, flora of;  211. - Ascidia; 513. - Echinoderms ; 513. - Europe, flora of ;  209- - Fossil Plants ; 374. - Insects ; 514. - Lichens ; 290,522. - Miocene plants ; 379. - plants, Dr. Hooker on s o m  ; 

524. - - Dr. J. D. Iloolter on the 
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Arctostaphylofi ; 216, 220, 281, 515. 
Arcturos ; 149, 510. 
Ardea; 100. 
Arenarin; 201, 204, 210, 215, 218, 

219, 221, 222, 227, 245, 269, 514. 
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Argis; 146. 
Argynnis; 142. 
Argyrotoza ; 502. 
Ariciidac; 171. 
Arion; 124. 
Aristerospira ; 194. 
Aiistias ; 152. 
Aristolochia ; 383. 
Armeria; 204,233,24~,261,264,270, 

Arnica ; 230, 247, 264, 270, 525. 
Aroidea, ; 235, 382. 

Artacunia: 175. 

577, 580. 

Arpacticus ; 76,315,510. 

Artcmisia ; 204, 205, 207, 213, 21G, 
219, 230, 247, 270. 

Arthonia ; 290,-292, 298, 299, 310. 
Arthrodesmus ; 517, 519. 
bthropyrenia; 298,310. 
krthrorapliis ; 309. 
hrundo; 387. 
h i c o l a  ; 500. 
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Iscidioo, 138, 519. 
iscortis; 191. 
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Ashmead, S., on Plants from Smith’s 

Sound; 254. 
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Asperococcus ; 239, 521. 
Aspicilia ; 307, 308. 
Aspidium ; 380,478. 
Aspidophorus ; I 16, 11 7. 
Asplenium ; 386, 387. 
Assasak Glacier ; 377, 423. 
Astarte; 131, 132, 136, 137, 410, 

Aster; 208, 216, 219, 221, 231. 
Astenas ; 137, 184, 185, 504. 
Asteridac ; 184. 
Asterioidea ; 560. 
Asterophyton ; 185. 
Astragalus; 203,208, 215,219,221, 
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Atane formation; 387. 
Atanekerdluk ; 369. 

Atanekerdluk-atone ; 422,435. 
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tion at ; 472. 
Athamanta ; 209. 
Atriplex ; 220. 
Atropis ; 204, 220, 237. 
Atrypa; 534, 542, 543, 545, 546, 

Atylue ; 154. * 
Aucuparia; 221. 
Auk, Great; 32, 110. - Little; 109. 
Aulacomnion; 241, 254, 255, 1272, 

Aulopora ; 534. 
Aurclia ; 187. 
Aurora, boreal and austral; 465,466. 
Austin, Capt. ; 532. 
Autolytus ; 170. 
Asiomice ; 175. 
Axiothea; 174. 
Azalea; 248, 2641. 

506, 511, 512. 

228. 

- beds; 376. 

548. 

$26. 
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-plants of; 242. 
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Bakor, J. G . ;  267. 
Balunus; 136, 137, 138, 163, 192, 

504, 51 1. 

159, 500. 
BaImnn; 3, 6, 8, 69, 70, 82, 83, 90, 

Balanoptera; 3, 7, 8,83, 84, 183. 
Ualsaminea? ; 227. 
Bangia; 280. 
Banks’ Land, fossilplants from; 379. 
Barbaren ; 219, 221, 226. 
Barbula ; 255. 
Barrow and Davis Straits, some planta 

Barrow Strait, Lichens from ; 522. 
Bartlett; 42. 
Bartrmia ; 255, 259, 272. 
Bait&; 210,218, 222,232, 264,270. 
B r d t  ; 337, 338, 420,437, 445,449, 

Basking Shark ; 123. 
Baumhauer ; 465,466. 
BdeIIa; 145. 
Bear; 15, 56, 322,323, 498, 597. 
Bear Island, fossil plants of; 376. 
Beaumont; 288. 
Becher; 57. 
BeFbie; 487. 
Beilschmeid ; 210. 
Belcher, Sir E. ; 501, 537, 539, 547, 

Bell, Prof; 36, 42, 57. 
Bcllerophon ; 534. 
Beluga; 4, 7, 8, 11, 55, E7, 93. 
Bembidium ; 141. 
Berenicea ; 192, 
Berggren, Dr. ; 398,396, 417. 
Berkeley, M. J., on some Fungi ; 526. 
Bernicla ; 112, 113. 
BeroS ; 187, 505. 
Berokla? ; 134. 
Berzelius ; 443. 
Bessels, Dr., on Polaris Bay ; 552. 
Betula; 204, 205,220,222,233,249, 

258,262, 264, 265, 270, 305, 382, 
472, 577, 580. 
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Biatorina ; 298, 309. 
Biddulphia ; 320, 530. 
Ridens ; 209, 219. 
Bigenerina ; 192. 
Bigsby, J. J., 488. 
Bilimbia ; 288, 309. 
Biota; 380. 
Birch; 287. 
Bird-lice ; 145. 
Birds of Greenland, Professor A. 

Bittern; 100. 
Dlaeberries ; 266. 
13laddernose ; 40, 04. 
BIninvillc ; 36, 
Blastenia ; 808, 309. 
Blattidium ; 985, 
Blennioidei ; 118. 
Rlennius j 600, 
Blitum; 221. 
Blood-rain ; 465. 

from ; 514,515. 

480. 

551. 

Newton OD. the ; 94. 
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Blowing of Whales j 77. 
Bluebacks ; 44,49. 
Blueside; 46. 
Blumenbach ; 37. 
Boeck; 164. 
Bolbroe; 87. 
Boletus ; 283. 
Bolivina ; 192. 
Boltenia; 134, 136, 144, 503, 513. 
Bombus ; 142, 501, 502, 507. 
Bombycida ; 502. 
Bombyx; 501. 
Bonorden, Dr. H. F., on the Fungi 

of E. Greenland ; 585. 
Boothia, Plants from ; 523. 
Boothian Fungi ; 526. - Lichens ; 527. 
‘Bopyridro ; 563. 
Bopyrus ; 136, 150. 
Boraginea! ; 232, 248. 
Bos ; P, 11, 27, 55. 
Boschniakia ; 232. 
Botany of East Greenland, Dr. Buch- 

Botaurus ; 100. 
Bothriocephalus ; 180. 
Botrychium ; 238. 
Bottlenosc ; 91, 93. 
Botys; 143. 
Bougainvillia; 188, 189. 
Brachiella; 161. 
Brachiopoda ; 133,559. 
Brada; 136, 172. 
Brady, G. S., on some Ostracoda 
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Bradycellus; 141. 
Bradycinetus ; 160, 510. 
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Shark; 123. 
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Braya; 203, 205,209,218, 225, 514. 
Bread madc with Lichens, &c. ; 302. 
Brewster, Dr. ; 340. 
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Bromus ; 216,220, 237. 
Brosmius ; 120. 
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and Disco ; 46:. - on the Pinnedia ; a5. - Robert; 224, 238, 2861 295, 
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Briinnich: 94. 
Bryopsis ;‘255, 279,304. 
Bryozoa; 568. 
Bwum: 238, 241, 253, 254, 255, 
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i72, 273, 526. 

506, 512. 
Buccinum; 128, 184, 135, 136,505, 

Buch, L. von ; 489. 
Buchenau, Dr,, on the Plants Of E. 

Greenland ; 573. 
Iluchholz ; 164. 
Buellia ; 298, 309. 
Bugula; 140. 
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Bulla; 125, 196, 506, 512. 
Buntings ; 99. 
Bupleurum ; 207, 208,219, 229. 
Byblis; 156. 
Byrrhus ; 142. 
Bythites ; 119. 
Bythocythere ; 166. 

C. 
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Caberea ; 140. 
Cacospongia ; 190. 
Calamagrosds; 210, 218, 222, 236, 

Calanus ; 161. 
Calicia; 287. 
Calicium ; 303. 
Calidris ; 102. 
Caligus ; 162, 178. 
Calla; 220. 
Calliope ; 155. 
Crtlliopius ; 154. 
Calliphora ; 567. 
Calliphlebaris ; 240. 
Callistemophyllum ; 384. 
Callithtlmnion ; 240, 279, 520, 522, 

Callitriche ; 229. 
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526. 

Callooephalus; 6, 8, 12; 41, 43, 45, 
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Calotlirix ; 520. 
Caltha; 203,215,219,221, 225, 825, 
Calycozoa of Greenland; 186. 
Calypso ; 220,234. 
Campanula; 205, 231, 247, 264,269, 

Campanularia ; 189. 
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Cnmpbell, C. d.; 484. - J. E’.; 484. 
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46, 52, 53. 
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Cancellaria ; 127. 
Cancer: 146, 148, 151, 153, 156 
159, i60. 

Candelabrum ; 188. 
Canis; 6, 8, 9, 11, 17, 34, 179, 180, 

Canthocamptus ; 160, 161. 
Cape Parewell, rocks of ;  349,352. 
Capelin ; 342,409. 
Capitella ; 173. 
Capra; 8,11: 28. 
Caprella; 159, 504, 509, 610. 
Caprellha ; 165. 
Caprifoliaceto ; 230, 383. 
Capsella ; 225. 
Carboniferous Arctic plants ; 374, - fossiIs ; 470. - rocks ; 537,544, 545,547, 548, 

550, 593. 
Carcharias ; 78. 
Cardamine ; 203, 205,208, 219,226, 

Cardiola ; 543. 
Cardium; 182, 134, 136, 137, 361, 
410, 511,516. 

Carex; 204, 205, 208, 210,215, 218, 
220,222, 235, 236, 250, 271, 381, 
515, 578, 580. 

Carpinus; 379, 382. 
Carpolithes; 385, 387, 388. 
Carrington, Dr. B., on the Hepaticia 
of Greenland ; 273. 

Carruthers, W., on Caulopteris punc- 
tata; 388. 

Carum; 219. 
Caryophyllem ; 227,245,574. 
Cnssandra ; 220. 
Cassidulina; 192, 193, 194. 
Cassiopeia ; 203, 204, 210, 218, 222, 
231, 248, 258, 259, 264, 269, 515, 
525. 

Castalia; 170. 
Castanea ; 382. 
Castilleja ; 21 GI 220,232. 
Caetor; 55. 
Cat; 20. 
Catabrosa ; 220, 237. 
Catenipora ; 549. 
Catodon; 7, 8, 84. 
Cattle; 27. 
Caulinitee ; 882. 
Caulopteris ; 386, 388, 478. 
Celastrus ; 384. 
Cellaria j 140, 505, 
Cellepora ; 141, 281. 
Celleporaria ; 141. 
Celleporalla; 141. 
Cellularia; 140, 281. * . 
Cellurario?; 568. 
Cemoria ; 180, 133, 138. 
Cenornyce j 238. 
Centridermichthys ; 116. 

181, 182, 183, 499, 500, 554. 

244, 268, 514, 525. 

Centronotus ; 118, 163. 
Centroscyllium ; 122. 
Cephalopoda ; ,130, 134. 
Ceramiacece ; 240, 520. 
Ceramium ; 279,521. 
Cernstinm ; 204, 221, 227, 245, 268, 
321, 514. 

Ceratias ; 11 7. 
Ceratodon; 272. 
Ceratoneis; 519. 
Ceratopogon ; 143. 
Ceratophyllum; 208, 229. 
Cercopidium ; 385. 
Cercops; 159. 
Cerithium; 127. 
Cerous; 179,414,500. 
Cestodes ; 560. 
Cestoida ; 179. 
Cetacea, Dr. Cope and Dr. &yes 

on some; 93. 

- of Greenland, Dr. Brow on 
the; 69. 

Cetochilus; 76, 161, 315, 316, 510. 
Cetraria; 238, 242, 253, 254, 265, 
966, 287, 291, 292, 297, 302,305, 
522, 527, 583. 

Chammyparis, 437. 
Chacnocetus ; 92. 
Chstctas ; 543. 
Chmtognatha ; 178. 
Chmtomorpha ; 258, 520, 621. 
Chmtopoda ; 167. 
Chrotopteridro ; 173. 
Chmtopteris ; 240, 51 6, 5 18, 590. 
Cha?tozyIlis ; 170. 
Chmtura; 97. 
Chalinula ; 190. 
Characea! ; 198. 
Charadrius; 101, 180,183. 
Chnrybdea ; 188. 
Cheilostomata ; 568. 
Cheimatophila ; 507. 
Clielyosoma ; 138. 
Chen; 113. 
Chenopodium ; 220,235. 
Chilostomata ; 140. 
Chimmo; 484. 
Chionobas ; 142. 
Chionococtes ; 146. 
Chirodota ; 184, 513. 
ghironomus ; 143, 501,502, 507. 
“hiton; 130, 134, 137, 500, 512, 

Jhladin ; 465. 
3hlorremidro ; 172. 
2hlorospermese ; 240, 279, 516,520. 
2hondracanthus ; 162. 
lhondractinia ; 186. 
2hondrophyllum ; 388. 
>hone; 175, 176. 
>honetes j 533. 

- food of the ; 313. 

513. 



760 INDEX. 

Chorda : 267. 277. 520. 
Chorda& ; 239,277, 520. 
Chordcdiles ; 97. 
Christianshaab, Botany of; 260. 
Chroococcaceie ; 282. 
Chrysanthemum ; 205,209, 216,219, 

Chrysaora ; 133, 134. 
Chrysomelites ; 385. 
Chrysosplenuni ; 201, 204, 229, 247, 

Chydcnius, Dr. ; 196. 
Cicada; 144. 
Cicuta ; 219, 230. 
Cidaria ; 143. 
Circaen ; 207, 219. 
Circumpolar land, H. H. Howorth 

on the rise of; 483. 
Chatulus ; 136, 178, 512. 
Cirrhotcuthis; 134. 
Cirripedia ; 163, 566. 
Cirrotcuthis, 130. 
Cistcla ; 142. 
Cistelites ; 385. 
Cistenides ; 174. 
Cladocera ; 159. 
Cladouia; 242, 253, 265, 275, 285, 

287, 289, 291, 292, 297, 301, 302, 
303, 304, 305, 622, 527. 

Cladophora ; 240,255,269,266. 
Clanrula : 11 1. 

230, 525. 

525. 

ClarLe; E9. 
Claushavn, botany of; 261. 
Clay-slate of S. Greenland; 331. 
~~e’ippides; I 55. 
Cleta; 160. 
Climate of Jakobsliavn ; 258. 
Clio; 126, 133, 315,316, 507. 
Clione ; 126, 136. 
Clisiophyllum ; 534, 543, 551. 
Clitellio; 177. 
Clitocybe ; 283. 
Closterium ; 282. 
Clupea; 121. 
Clvmene: 173. 
C&l; 335, 353,480, 552, 424, 426, 

Coal of Parry Islands : 544,545,548. 
435, 478. 

coast-ice ; 362. 
Coccinella; 142. 
Cocconeis; 319,320,518,51P, 530. 
Cocconema ; 283,319. 
Cochlcaria; 204, 205, 225,244, 266, 

268, 514. 
Coculites ; 384. 
Codfish; 83. 
Cdentcrata ; 5Ci. 
Ccelospira ; 368. 
Ccenites ; 534. 
Cocnolophium ; 205. 
Colnptes ; 97. 
Coleoptera; 141, 385, 502, 507. 

Colias; 142, 502. 
Collema; 276, 287, 292, 293, 303, 

Colomb, Capt. ; 368,476. 
Colpodium ; 204, 205, 237, 258. 
Columbelln ; 129. 
Columnaria ; 534,542. 
Colutea ; 384. 
Colymbctes; 141, 502. 
Colymhus; 110, l e i ,  182. 
Comaudra ; 233. 
Comarnm; 228. 
Conipositie ; 230, 247, 576. 
Conchoderma ; 163. 
Conferva; 24% 241, 279, 280, 281, 

282, 516, 522, 526. 
Confervacem ; 584. 
Conifem ; 234, 380, 387. 
Coniocybc ; 276,303. 
Coniosclinuni ; 219, 229. 
Conostomuni ; 255, 272. 
Contopus ; 97. 
Conulus : 124. 
Conybearc ; 535. 
Cook, Captain ; 326, 486. 
coot ;  100. 
Cope, nr., on some Cetiicca; 41, 93. 
Copeland, Dr. ; 589. 
Copepoda ; 160, 565, 566. 
Copper, native ; 544. 
Coptis; 225. 
Corsllinn ; 139, 240, 821, 522. 
Coralline&? ; 5 16. 
Corallorrhiza ; 234. 
Corals ; 533, 534. 
Cordylura ; 144. 
Corispermum ; 208, 82% 
Cormorant; 110. 
Corncrake ; 100. 
Cornicularia ; 238,253, 264, 304,305. 
cornus ; 215, 230, 383. 
Cornuspira ; 198, 193. 
Coronula ; 82, 163. 
Corylnr; ; 369, 370. 
Coscinodiscus; 319, 320, ,518. 
Cosmarinm ; 51 7. 
Cottus; 181, 501, 505, 512. 
Crakeberry ; 287. 
Cranberries ; 266. 
Crangon ; 504, 509. 
Cratrops ; 438. 
Credncria ; 431,477. 
Crenclla. ; 507, 51 7. 
Crossostoma ; 174. 
Crotalocrinus ; 534. 
Crowberry ; 287. 
Cruciferm ; 224, 226,443, 614, 573. 
Crustncca,Arctie; 136,146,563,5fl. 
- of E. Greenland, Dr. Buchholz 

- of Greenland, Dr. Liitkcn on 

527. 

on the; 501. 

the; 146. 
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Cryoconite; 395,461, 4G3. 
Cryolite of Greenland, C. L. GiesockQ 

- of Greenland, J. W. Tayler on 

Crypripedium; 215. 
Cryptogamic plants from B&n's Bay, 

Robert Brown on the ; 238. 
Crypbgamma ; 238. 
Cqptograms from Greenland, MI*. 

Sadler on some ; 253. 

Cryptonemiacea? ; 240, 520. 
Cryptus ; 142. 
Ctenodiscus ; 185, 513. 
Ctenophora; 187, 501. 
Ctenostomata ; 199, 570. 
(hmnnmia ; 184, 513. 
Culex ; 143, 144, 601, 502. 
Cuma; 165. 
Cumacea ; 149. 
Cumberland Sound, Alga? from ; 519. 
Cupressinoxylon ; 380, 38 I. 
Cupulifera, ; 382. 
Curculioncs ; 142. 
Curculionitm ; 389. 
Curlews ; 104. 
Currents, polar ; 363. 
Curtis, J. ; 501, 502. 
Cuspidella ; 189. 
cuvier; 36, 
Cuvieria ; 184. 
Cyamus; 158, 159, 165, 604. 
Cyanea; 187, 505. 
Cyathophyllum ; 534, 542, 543, 548, 

on the; 341. 

the; 344. 
-; 329,468,469. 

-- 198,255,268. 

549. 
Cycadaceae ; 387. 
Cycadites : 376, 387, 431, 477. 
Cjclas; 385. 
Cycloella ; 518. 
Cyclops ; 160, 161, 510. 
Cyclopsina ; 510. 
Cyclopterus; 117,122, 162, 163, 500, 
Cyclostomata; 139, 568. 
Cyclostomi; 122, 
Cydippc ; 187. 
Cygnus ; 113. 
Cylichna; 125, 137, 19G, 506. 
Cylindrocystis ; 897. 
Cymbalarim ; 221. 
Cymbella; 518, 680. 
Cynthia; 138. 
Cyparissidium ; 387. 
Cyperacea: ; 235, 250,578. 
Cyperacites ; 381, 387. 
Cyperus ; 881. 
Cyphocaris ; 152. 
Cypridina ; 160. 
Cypripedium ; 220,285. 
Cyprina: 132, 840. 
Cypelites ; 383. 

Cyrtoceras ; 548. 
Cyrtodaria; 131,410. 
Cystin ia ;  503, 
Cystipfyllum ; 533. 
Cjwtophora; 3, 6, 8, 57, 64, 181, 

Cystopteris j 239, 241,252, 253, 272. 
Cythere ; 166, 167, 192. 
Cytheridea ; 166. 
Cytheropteron; 166. 
Cytherura ; 166. 

183,414. 

D. 

Dactvlina; 255, 262, 274, 290, 305. 
Dajn"s; 150. 
Delager; 381. 
Danseites ; 386. 
Daphne ; 388. 
Daphnia; 160. 
Daphnogene ; 371. 
Darwin, c.; 200, 207, 283, 464. 
Dasychone ; 175. 
Daubr6e ; 454,455,461. 
Dendora ; 507. 
Decappoda ; 146, 562. 
Decrease of glaciers i -lor, 408. 
Defrancia ; 127, 128, 139. 
Dekay ; 64. 
De Laet ; 59. 
Deleeseria i 240, 278. 
Dolphinapterus ; 181, 414, 500. 
Delphinium ; 207. 
Delphinus; 7, 8, 85, 91, 92, 
Dentalina; 192, 193. 
Dentalium ; 196. 
Dcnticula ; 519, 630. 
Dendrceca ; 97,98. 
Dendrodon; 513. 
Dendronotus ; 125. 
De Raucc, C.E., ou Arctic Gdogy, 

Dermaptera ; 502. 
Dermatocarpon ; 3 10. 
Dermatophyllites ; 386. 
Deschmpsia; 203, 204, 205, 209, 

Deemacidon ; 190. 
Desmarestia; 259,256, 276, 516, 518, 

Desmidem; 282,5174 
Desmoulins; 83. 
Desoria; 514. 
Desseria ; 521. 
Deuchartl, A. ; 74, 78. 

Deyeuxia ; 204,208, 236. 
Dewhnrst ; 73, 77. 

&c.; 553. 

216, 218, 225, 237, 525, 681. 

520, 521. 

- 0.; 48. 
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Diamesa; 143. 
Dianea; 505. 
Dianthus; 209. 
Diapensia ; 231, 248, 269. 
Diaphana ; 125. 
Diaptomus j 160, 565. 
Diastopora ; 139, 569. 
Diastylis ; 149. 
Diatoma ; 517. 
Diatomaceoe ; 76, 195, 241,267, 283, 

313, 314, 315, 317, 319, 366, 367, 
. 462, 517,521, 529, 571. 

Dickie, Dr. G., Alga, from Cumber- 
land Sound ; 519. - on Diatoms ; 256, 315, 319. - on some Alga, from Baffin’s Bay, 

- on some Nga, from Greenland ; 

-on some Boothian Alga, ; 525. - on the Froshwater A l p  of 
Greenland ; 280. 

Dicranum ; 238, 241, 254, 272, 273. 
Dictyophyllum; 376, 386. 
Dictyosiphon; 239, 277, 520, 522. 
Dictyota; 239, 519. 
Dictyotircem; 277, 520. 
Didynodon ; 272. 
Dimelsens ; 808. 
Dinematura ; 162. 
Diocus ; 162. 
Dioica; 126. 
Diospyros ; 370, 379, 383,388. 
Diphyes ; 190. 
Diplocotyle ; 181. 
Diptera ; 143, 502, 507, 567. 
Disco, Dr. Brown on ; 467. 

&c.; 515. 

239. 

Discoboli ; 117. 
Discoloration of the Arctic Seas, Dr. 

Brown on the ; 311. - Nordcnskiilld, on the ; 3 18. 
Discophora ; 167, 187. 
Discopora ; 141. 
Discoporella ; 139. 
Diecorbina; 192, 193, 571. 
Disko, Giescck6 on ; 335. 
Distichium ; 272. 
Distomum; 182. 
Divers ; 110. 
Dodecabostricha ; 188. 
Dodecatheon ; 233. 
Dog; 17. 
Dogs, skulls of Eskimo ; 555. 
Dolabrifcra ; 125. 
Dolichopus ; 144. 
Dolomite; 496, 548, 549. 
Dombeyopsis ; 384. 
Donnef Mr. ; 53% 
Doris; 125. 
Dorthesia; 144. 
Dothidea; 380. 
Douglasia ; 205, 215,233. 

Draba ; 201,204, 208,418, 219,222, 

Dracocephalum ; 215, 232. 
Drejer; 257. 
Drepauopsetta; 121, 183. 
Drift-deposits ; 355. 
Drift-wood ; 323, 492,493,494,495, 

536, 539, 586. 
Droscra; 219, 227. 
Dryandra; 382. 
Dryas ; 204,228,245, 264, 269, 514, 

Drysdera j 501. 
Ducks; 111, 112, 322, 498. 
Dufferin, Lord ; 63. 
Dufourea ; 238,298, 305,522, 527. 
Dulichia ; 159. 
Dumontia; 278, 516,519. 
Dunlin; 103. 
Dupontia ; 205, 237, 252, 525. 
Durand, E., T. I?. James, and S. Ash- 

mead, on Plants from Smith’s 
Sound ; 254,257 - E., and T. P. James, on 

Plants from West Greenland 
and Smith’s Sound; 241. 

Dust, Volcanic ; 464. 
Dyanema ; 189. 

Dytiscidm; 141, 260, 602. 

225, 244, 268, 321, 514, 565. 

531, 581. 

Dymas; 149. 

E. 
Eagle; 96. 
East-Arctic America, Plants of; 225. 
East Greenland, fossil plants of the ; 

- Zoology, Botany, and Geology 

Eaton, E. A. ; 592. 
Echinaster ; 185. 
Rchinida ; 184. 
Echinodermata of Greenlaqd, Dr. C. 

Echinoderms; 136, 513, 560, 
Echinoidea : 560. 

377, 379. 

of; 554. 

Lutlren on thd; 184. 

- 
Echinorhynchus ; 183. 
Echinus; 137, 138, 192, 260, 504, 

511. 513. 
Echiurus ; 178. 
Economical uses of Lichene ; 300. 
Ectocarneae : 516. 
EatocaGus ;’ 240, 255, 277, 278, 320, 

520, 521. 
Edwardsia; 186. 
Egedesminde, Botany of; 2591 
Dhrenberg, Dr. Ch. G., on Microzoa 

- on Microzoa from East Green- 
from Davis Strait ; 194. 

land; 570. 
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Eider-duck; 111. 
Eirene; 188. 
Elachista; 239, 240, 277, 520,521. 
Elreagnus ; 215,223,383. , 
Elseacharis ; 220, 236. 
Eleutherata ; 141. 
E l p u s  ; 216,237,252,271,478. 
Elpa ;  218. 
Emberiza ; 180, 260. 
Empetrum ; 204, 233,249, 254, 258, 
259, 262, 264, 266, 270, 472, 515, 
567, 580. 

Empidonax ; 97. 
Enchytrrcus ; 177. 
Encrinites ; 533. 
Encrinwus ; 533, 834, 535. 
Endocarpa; 287. 
Endocarpon; 251, 292,299,310. 
Endococcus : 310. 
Enteromorpha; 241, 255, 280, 261, 
516, 520, 626. 

Entomostraca ; 1 9% 
Entozoa of Greenland, Dr. C. Liitken, 

on the; 179. 
Eocene plants, place of; 370. 
Eolirion ; 367. 
Ephebe ; 2:6, 292, 303. 
Ephedoites ; 361. 
Ephemera; 142. 
Ephesia; 172. 
Ephialtes ; 502. 
Ephyara; 144. 
Epilobium; 204, 219, 229, 246,261, 
263, 264, 269,286, 514, 526, 575. 

Epithemia; 283, 518. 
Equisetacem ; 198. 
Equisetum; 238, 253, 271, 272, 284, 
374,378, 380,386,478, 578, 580. 

Ereutho ; 175. 
Ergasilus; 161. 
Eiioacerc ; 224, 231,248, 383, 576. 
Erigeron; 204, 205, 218, 220, 231, 

Eriographididse ; 176. 
Eriophorum; 204,220,236,271,515. 
Erioptera; 144. ‘ 
Ermine; 28. 
Erratic blocks ; 553. 
Erysimum ; 219,225. 
Eschara ; 141. 
Escharella ; 140. 
Escharipora ; 140. 
Escharoides ; 140. 
Eschricht; 3, 82, 83, 86. 
Esperia; 190, 191. 
Eteone ; 169, 170- 
Etheridge, E., jun. ; 470. -, sen., on some Arctic rocks ; 541. 
Euchone ; 176. 
Eucope; 189. 
Eudendrium ; 188, 
pudorea ; 143. 

247, 270. 

Eudorella; 149. 
Eulalia; 169. 
Eumastia; 190. 
Eunereis; 170, 171. 
Eunicidoe; 171. 
Eunoa; 169. 
Euuotia; 253, 517. 
Euomphalus ; 533. 
Euphrasia; 218, 232, 249. 
Euphrosyne ; 167. 
Eupodiscus ; 320, 530. 
Eupyrgus ; 184. 
Eurigaster ; 507. 
EurycJ.de ; 164. 
Eurytenes; 151. 
Eusirus ; 156. 

Euthora ; 240,278,520. 
Eutoca; 205, 232. 
Eutrema ; 205,225. 
Evernia ; 292, 522. 
Eversmann, E: yon ; 466, 
Evigtok, Crylolite at ; 341, 344. - Tin-ore at ; 346. 
Evonymus ; 364. 
Exocephala ; 129. 
Expedition to Grccnland, A. E. Nor- 

Eyprepia ; 502. 

Eustrongylus ; 182. 

denskiold’s ; 369. 

F. 
Pabricia ; 176. 
Fabricius ; 1, et passim. 
Fagus ; 879, 382. 
Falco; 96, 181. 
Fasciculites ; 387. 
E’ascioln ; 181, 182. 
Favistella; 534, 536, 543, 648. 
Favosites ; 868,534, 585, 548,548. 
Felii; 8, 11,20. 
FencstelIa; 534, 535,551. 
Pergusson ; 42. 
Ferns; 386. 
Fern-stem, fossil, at Ujarasusulr ; 366. 
Festuca; 204, 205, 216, 220, 287, 

Ficus ; 982, 385. 
Filioes ; 198, 237, 241, 980,578,580. 
Elifera ; 190. 
Fimbriaria ; 273. 
Finner; 83. 
Finsch; 95. 
Fir-trees in Parry Islands ; 636,540. 
Fish-leeches ; 178. 
Fishes (Arctic) ; 500, 505. 
Fishes of E. Greenland ; 555. 
Fishes of Greenland; 115. 
Fistulana ; 188. 

252, 263, 271, 531, 578. 
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Flabelligera; 172. 
Fleming, Dr. J. ; 73, 89, 503. 
Flight, Ur. W.,on thcMeteorites from 

Greenland ; 147. 
Floe-rat ; 40, 44. 
Floetz rocks ; 327,334,335, 337. 
Flora, Cretaceous, of Greenland ; 386 - of Auleitsvik ; 406. - of East Arctic Greenland; 580 
E’lorula Discoana, by Dr. Brown: 

Flower, W. 1% ; 3, 56. 
Flukes ; 182. 
Flustra; 140,281, 505. 
Fluvialcs ; 234. 
Flycatcher ; 97. 
Foraminifcra from Davis Strait and 

Ballin’s Bay, Parker and Jones 
on the; 192, 193. - Polycystina, &c. from Davis 

Strait, Dr. Ehrenberg on ; 194. - of E. Greenland; 571. 
Forbes, E. ; 192, 200. 
Forchhammer ; 364. 
Forficula ; 502. 
Formica; 501. 
Fossil Arctic Plants, Prof, Heer on ; 

- lnaects of Spitzbergen ; 596. - Plants of East Greenland; 

- Plauts of Grceiiland ; 368,374, 

- Plants of Spitzbergen ; 694. - tree ; 434. 
Fossils, Arctic SiIurian; 531. - at Pattorfik ; 410. - from Kennedy Channe1,F. 13. 

nr- Mesozoic, of E. Greenland; 

256. 

374. 

589. 

418. 

,Meek on some ; 38. 

589. 
Fox; 10, 17,322, 554. 
Fragaria; 219,221, 228, 384. 
F’ra$laria ; 516, 680. 
Franklin, J.; 485. 
Franz-Joseph Land ; 596. 
Fraterculn; 108. 
Fraxinus; 383. 
Prenelopsis ; 387. 
Pries, Th.; 210, 284, 285, 290. 
&hgillR ; 182. 
Fritsch, Dr. ; 388. 
Frog’; 33. 
Puckel, L., on the Parasitic Fungi of 

Greenland ; 585. 

520,521. 
Fuel ; 2G0, 261, 266. 
Fulica; 100. 
Fuligula ; 11 1. 
F a h e r ;  107. 
Fungi ; 198,288,380, 526,585, 

ptlcus; 57, 192, 239, 255, 267, 276, 

Fnsulina ; 551. 
PUSUS : 128, 129, 134, 135,505. 
Pyfe, Di*. ; 325, 358, 480. 

G. 

Gadus; 119, 120, 122, 161, 163, 181, 

Gaimard, P. ; 36, 591, 592. 
Galium; 208, 218, 210, 221, 230, 
383. 

Gnllinago ; 104. 
Galvina ; 126. 
Gammaracanthus ; 157. 
Gammarus; 41, 136, 151, 153, 154, 

Gannet: 110. 

183,500. 

156, 157, 158, 503, 504, 509, 513. 

Garden; in Greenland ; 266. 
Garc fowl ; 110. 
Gaaterosteus; 115,161,181,182,183, 

501. 
Geese; 112, 113, 498. 
Gemellaria ; 140. 
Gentiana; 205, 208, 209, 210, 211, 

Geodia; 191. 
Geolithia; 195. 
Geological notes on Baffin’s Bay by 

Ross and Macculloch ; 324. 
Geology and Natural History of Ken- 

nedy and Robeson Channels j 
321. 

Gerscrstiicker, Dr. A., on the Hymeno- 
ptera and Diptera of E. Greenland ; 

Geum; 219, 228. 
Gieseclce, C. L.; 31, 74, 256, 267, 
327, 395, 341, 349, 368, 417, 421, 
447, 467. 

3ingko; 380. 
>lacia1 conditions of N. We Grccn- 

land; 356. 
-powder; 355. 
>lacier of Assasilk; 437. - of Auleitsvik ; 389. 
3laciers, decrease of; 408. 
-in Spitzbergcn ; 404. - of Disco and Noursonk ; 407. - of N. W. Greenland ; 358, 361. - of Greenland ; 402, 
7lauconomc : 158. 

218, 220, 222, 232. 

567. 

:1aux ; 220.’ 
ilechoma ; 220. 
lleichenia ; 375, 37G, 386, 387, 430, 
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Geology of Greenland, Prbf. Nor- 
denskiold on the ; 430. - C. L. Gieseckd on the ; 327. - of Noursoalr and Disco, Dr. It. 
Brown on the ; 467. - of Polaris Bay ; 553. - of spitzbergen ;! 593. - of the Arctic Anhipelago ; 536. - of the Parry Islands, &c., Prof. 
Haughton on the ; 642. 

Geophila ; 124. 
Geothlypis; 98. 
Gephyrea; 167, 560. 
Geranium ; 219, 221. 
Globigerina ; 192, 193, 194, 195. 
Globioccphalus ; 78, 91, 158, 163. 
Glossata ; 142. 
Qlossozamites ; 387, 430, 
Glumacez; 213. 
Glycera ; 17 1. 
Glyceria; 208, 216,220, 237, 271. 
Glyptostrobus; 379, 881, 387,497. 
Gnaphalium; 210, 218, 222, 230, 

Gnats in S. Greenland; 406. 
Gneiss of Greenland ; 329. 

247, 264, 270. 

Gnetaccoc ; 381. 
Goat; 28. 
Godhavn, botany of; 264. 
Godwit ; 104. 
(305s; 165. 
Gold; 552. 
Qomphoncma ; 518, 530. 
Gonatus ; 180, 133, 182. 
Goodyern ; 220. 
Gordius ; 183. 
G)orgonocephalus : 503, 504. 
Graah, Capt. ; 572. 
Graculus ; 183. 
Graminem ; 236,251, 381, 578. 
Grammaria ; 189. 
Grainnmtophora; 320, 518, 530. 
Grummonema ; 320, 818, 519. 
Grammostomurn ; 194, 
Grampus ; 86, 87. 
Granite ; 327, 550. 
Graphidem ; 287. 
Graphis ; 292. 
Graphite j 355, 426, 427,469. 
Grasses ; 262, 328. 
Graves, old ; 415, 417. I 

Gravillc ; 76. 
Gray, Asa ; 216. - J. E.; 4, GO, 74, 85, 98. 
Great Auk ; 32. 
Grebes; 110. 
Greenland, A l p  of ; 276- 
_I Annelida of; 167. 

Anthozoa and Calycozoa o f ;  
186. 

-. Cctacca of: G9. - Cryolite of; 341, 343. 

Greenland, Diatomaoeat of; 319. - Dr. Hooker on the Flora of; 

- Dr. Lutken on the C 

-- Dr. Rink on the rocks and 

- Dr. W. Plight on meteorites 

- Echinoderms of; 184. - Entozoa of; 179. -- Fishes of; 1 15. - Fossil Insects from ; 389. - Freshwater Algoc of; 280. 
-Fungi from j 283. - Geographical divisions of;  467. - GieseckE on the Rocks nnd 

Minerals from; 349. I - Ilepaticm of; 278. - Insects and Spiders of; 141. - Lichen-flora of ; 284. - Lichens of; 273. - Mammals of;  1. - Mr. Taylor on Plants of; 242. - Miocene Plants of; 368, 378. 

- Mosses of; 272. - Ostracods from ; 161. - Plants from; 225, 239, 241,' 

- Polyzoa of;  189. - Prof. A. Newton o 
of;  94. - Prof. Nordenskiold on Y e t +  
orites from ; 439. - Seals of; 35. - Sea of the Dutch, &c.; 312. - sinking o f  a part of ; 482. - sonie Cryptogams from, col- 
lected by Ur. Brown; 253. - Spongozon of; 190. - Tunicata of; 138. 

Greenstone ; 383. 
Grenier et Godron j $10. 
Greville; 257. 
Grewia, ; 984. 
Gnmmia ; 255, 272. 
Grey Seal ; 55. 
Grisebach; 210, 215, 231. 
Grossulnrieoc ; 229. 
Ground Seal ; 40, 54,55. 
Growth of Lichen ; 288. 
Gruner, B. ; 461. 
Gudrin ; 80. 
Guillemots ; 109, 
Gulo; 30, 499. 

Gunenus ; 501. 
Gunnerus; 123. 
Gyge; 150. 
Gymnnndrn ; 220, 232. 
Gyinnelis ; 119, 501, 505. 

217. 

of; 146. 

minerals of; 496. 

from; 447. 

- Molluscn of; 124. 

524. 

Gulls ; 105, 106,107, 323,498, 
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Gymnobranchia ; 135. 
Gymnogongrus ; 526. 
Gymnonoitrum ; 273. 
Gyrinus; 142. 
Gyrophora; 238, 253,254, 296,302, 
Gyrostomum ; 292. 

H. 
Haeckel, Dr. E., on Sponges; 190 

Hocmatoccus; 517, 521,526. 
Hsematomma ; 307. 
Hsematopinus ; 58. 
Hsematopus ; 100. 
Hocmobathes; 136, 162. 
Haddo, Lord ; 287. 
Hadena; 143, 502,507, 508. 
Hail, Meteoric matter in ; 464, 466. 
Hakea; 383. 
Haleyonellse ; 570. 
Halecium ; 189. 
Halelminthidoc ; 173. 
Halisetns; 96, 182. 
Haliehaerus ; 6, 8, 49, 54, 55. 
Halicyclus ; 186. 
Halicyon ; 42. 
Halisarca ; 19 1. 
Haloragese ; 155, 229, 246. 
Halosaccion ; 240, 279, 522, 523. 
Halymeniere ; 516. 
Halysites ; 534. 
Hamilton j 42, 48, 83, 89. 
Hannover 1 123. 
Haploops ; 156. 
Hare ; 22,498. 
Harelda; 111, 180, 183. 
Harpacticus ; 160, 510. 
Harpina ; 156. 
Harp-seal ; 46. 
HarmothoG ; 168. 
Harmotnchum ; 521. 
Harvey, Prof. ; 282, 521. 
Hayes, I)r. I. I., Smith's Sound, 

- on Romc Cetacea ; 93. 

Haughton, Dr. S., on the geology of 
the Parry Island, &c. ; 542. 

Heckla-Hook formation ; 593. 
Hedera; 378, 379,383. 
Hedysarum ; 228. 
Heer, Prof. O., Flora fossilis arctica ; 

- on Arctic fossil plants ; 374. - on Cretaceous insects; 389. 

570. 

plants from ; 254. 

__ 4, 19, 23, 24, 26, 57, 63, 135, 
257, 285, 386,390, 468. 

374. 

Heer, Prof. O., on the Arctic Miocene 

-on thc Cretaceous Flora of 
fossils; 378. 

Greenland : 386. - on the fossil plants of E. Green- 

_- on the Miocene Flora of Green- 
land; 589. . 
land; 368. - 388, 418, 471. 

Heer's Creek, section at; 479. 
Helenium ; 230. 
Helicogena ; 124. 
Heliolites ; 534, 542. 
ISelix; 124, 135, 487. 
Helleborites ; 383. 
Helminthophaga ; 98. 
Helomyza ; 144. 
Helophilus ; 144, 502. 
Hemerobius ; 142. 
Hemiptera ; 502. 
Henopomus ; 150. 
Hepaticoc ; 198, 242, 273. 
Herpyllobius ; 162. 
Herrings ; 83. 
Heron; 100. 
Hesionidre ; 170. 
Hesperis ; 205, 225. 
Heterofusus ; 126. 
Hetercigaster ; 144. 
Heteroglossata ; 130. 
Heteronereis ; 171. 
Heuchera; 211, 215,229. 
Heughliu, Th. von ; 592. 
Hiatella ; 511,512. 
Hicracium ; 220,222,281. 
Eieraeleum : 207. 209. 

. I  

Hierochloa ; 205,216,220,237, 251, 

Himantidium ; 283,320. 
262, 271, 478, 515, 525. 

Himantolophus ; 117. 
Uiuuarchia : 502. 
HGocrene'; 188. 

178, 182, 188. 
Bippog l~~~us  ; 120, 122, 161, 162, 

Eippolyte f 136, 147, 150, ,163, 165, 
504. 508, 513.. 

[-Iimomedon : 152. 
1 1  

Hippuris ; 204, 229, 246, 262,269. 
Bircinia ; 190. 
Xirudinidse ; 167, 177. 
Birundo: 97. 
SstrioniCus ; 11 1. 
Xolboll; 94. 
Iolothuridoc ; 178, 184, 560. 
-1ooded sen1 ; 64. 
looker, Dr. J. D., on plants fiom 

- on Nome plants from Boothia ; 
Smith's Sound; 321. 

523. 
_I on the distribution Of Arctic 

7. 
Plants.; 197. - 256,257, 26 
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Hooker, S i  W. J., on some Plants 

Homalogyra; 127. 
Homarus; 146. 
Bomeyer, A. yon, on the Lepido- 

ptera of E. Greenland ; 567. 
Homo ; 180, 182. 
Eonckeneja ; 204, 227,245. , 

Hordeum ; 208,220,237. 
Hornera; 139,569. 
Hopkins, W. ; 364,484. 
Hornemann, Dr., on plants from E. 
. Greenland; 572. 

from Barrow strait ; 514. - 295. 

Horse; 12. 
Hot springs near Egidesminde ; 259. 
Rouse-sites. ancient : 413. 
Howorth, H. H., on kcent elevations 

in the cirumpolar region ; 483. 
Humpback-whale ; 84. 
Hunde Islands, shells, &a from; 

137, 166,192. 
Hutchinson ; 211. 
Hyalsea; 507. 
Hyalina ; 135. 
Hyalodiseus ; 319, 920, 530. 
Hyss ; 146, 177, 508, 512. 
Hydra; 188. 
Hyydractinia ; 188. 
Hydroids of E. Greenland ; 568. 
Hydroides ; 176. 
Hydrophorus ; 141. 
Hydrophyllem ; 232. 
Hydrozoa; 187,192. 
Hydrurus; 282. 
Hygrophila ; 124. 
Hygrophocus ; 283, 527. 
Hymenelia ; 298, 299. 
Hymenoptera, Arctic ; 142,502, 507, 

- of E. Greenland ; 566. 
Hyperia ; 158. 
Hypericum ; 219. 
Hyperoodon; 3, 7, 8, 92, 98,158, 

HvDnea: 278. 

. 

566. 

163. 

HGnum‘; 238, 241, 253, 254,255, 

Hypothgris ; 507. 
272, 273, 319, 582. 

I. 

Ima ;  160. 
Ice-bear ; 15,554, 597. 
Icebergs ; 860,404,412. 
Ice, experiments on j 359. 
Ice-fiords ; 403. 
Iceland ; 13,371, 372, 37Y. 
-flora of; 221. 

Iceland, lichens of;  289. 
-moss; 302. 
Icelus; 116. 
Ice-scratched rocks ; 401. 
Ichneumon ; 502. 
Ichthyosaurus; 546, 547,551. 
Ichthyobdella ; 177. 
Icmadophila ; 809. 
Idothea; 149,150,410,503,510. 
Idya ; 187. 
Ifsorisok beds ; 376. 
Ilex; 384. 
Illa?nus; 368. 
Illartlek, botany of; 262. 
Illosporium ; 527. 
Impatiens ; 207,227. 
Infusoria; 195, 576. 
Inglefield; 368, 418, 433,468, 471, 

Inland Ice of Greenland ; 390, 392. 

Insects and Arachnids from Port 
Kennedy and Pond’s Bay, Dr. 
Walker on; 507. - and Spiders of Greenland, J. 
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Myriophyllum ; 229, 
Myriothela ; 188. 
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Nephrome ; 274,291,292,305. 
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Nilsson; 4, 5, 36, 42, 55, 63. 
Nitzschia; 320, 51$, 530. 
Noctua; 143. 
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Pcntamerus ; 633,543. 
Pentatoma ; 865. 
Penny, Captain ; 352, 355, 515,522, 

Peristylus ; 218, 234. 
632. 
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Pertmarim ; 287, 292, 308. 
Peters, Dr. W., Mammals and Fishes 

of E. Greenland ; 554. 

Pettigrew ; 37. 
Petrels; 108. 
Petromyzon ; 122. 
Peyssonelia ; 240. 
Pf&, Dr. G. ; 45,435, 446,470,478. 
Phaca; 208, 219, 221,228, 525. 
Phmnogams; 198,215,254,268,380. 
Phmsyle ; 143. 
Phalacrocorax; 110. 
Phalmnae; 143. 
Phalmnidm ; 502. 
Phalangidm ; 508. 
Phalangium; 145, 163. 
Phalaris ; 220, 236. 
Phalaropus ; 102. 
Phallusia ; 138, 513. 
Phanerostomum ; 194. 
Phascolosoma ; 178. 
Pherusa; 154, 155. 
Philine; 125. 
Philonexis ; 512. 
Phippsia; 204, 205, 237, 252, 271, 

Phleum; 203, 210, 218,222, 236. 
Phlox ; 216,232. 
Phobetor ; 116, 162, 177, 601.--- 
Phoca; 2, 6, 8, 41, 42, 43, 44, 45,46, 
53, 54, 55, 68, 64, 180, 181, 182, 
183,414,500, 554. 

Phocmna; 7, 8, 86,87. 
Pholol;  168. 
Pbotis; 157. 
Phoxichdidium ; 164. 
Phoxichilus ; 164, 503. 

Phragmites; 220, 370, 379, 881. 
Phryganea; 142. 
Phryganeidm ; 502. 
Phryxus; 150. 
Phylline; 182. 
Phyllites ; 384, 385, 888. 
Phyllodoce ; 136, 169,203, 210,218, 

Phyllophora; 503,521,522. 
Pbyllopoda ; 159, 565. 
Physalm ; 6,8, 83. 
Physcia ; 274, 292, 298, 306, 527. 
Physema ; 125. 
Physeter ; 84, 85. 
Physophora ; 190. 
Phytolitharia ; 195. 
Phytomyza ; 144. 
Phytonomus ; 142. 
Picea ; 215,234, 586. 
Piezata: 142. 

- 4, 28, 56. 

515, 525. 

Phoxus; 156. 

222,231,270. 

Pike-whale ; 84. 
Pilidium ; 130, 137, 198. 
Pim, Lieut. ; 537, 539. 

Pingel, Dr., on tho sinking of S.-W, 
Greenland ; 482. 

Pinguicula; 220, 232, 270. 
Pinites ; 381. 
Pinniuedia : 35. 554. 
Pinn&& f 326, 530. 
Pintail ; 112. 
Pinus; 208, 234, 381. 387, 430, 
539. 

Piouhila : 141. 
Pipits ; 98, 99. 
Pisidium ; 131, 135. 
Placodium : 255. 274. 289. 297, 298, 

I , ,  

307, 527; 
Planaria ; 178. 
Planera; 370, 382. 
Planorbis ; 134, 135. 
Planorbulina; 193, 195, 571. 
Plantago ; 220, 233,270. 
Plants, Arotic Miocene ; 378. - distribution of Arctic ; 197. - fossil, of Greenland ; 368. - fossil, of Banks’ Land ; 538. - fossil, of Spitzbergen ; 594, - from Barrow Strait, &e., Sir W. 

J. Hooker on some ; 514. - from Boothia ; 533. - from E. Greenland ; 572,573. - from Greenland, &e., Sir W. 
J. Hooker on nome ; 239. - from Parry Isles ; 531. - from Smith Sound, collected by 
Dr. Bessels ; 321. 

- from South Greenland; 579. - from West Greenland-and Smith 
Sound; 241. - of Baffin’s Bay ; 242. -- of Greenland, near and about 
Disco Bay,Dr. R. Brow on 
the; 256. 

Planulina ; 194. 
Platanthera ; 205, 220. 
Platanus ; 378, 379, 383, 438. 
Platybdella ; 177. 
Platycyamus ; 158. 
Platyderus ; 507. 
Platysma; 255, 292, 527.’ 
Plectrophanes ; 99. 
Pleurobranchia ; I 87. 
Pleurogyne ; 209, 232. 
Pleuronectidm ; 120,162,501. 
Pleuropogon; 205, 215, 216, 237, 
252, 321, 525, 531. 

Pleurosigma; 518, 519, 630. 
Pleurotoma ; 127, 128. 
Pleurotomarh; 546. 
Pleustes ; 154. 
P h y ;  48. 
Plovers ; 101, 322. 
Plumbaginem ; 233,249. 
Plumularia ; $05. 
Plush; 143. 



Plntella ; 143. 
Poa;  204, 237, 251, 252, 254, 271, 
321, 515, 578. 

Poacites; 387. 
Podiceps ; 110. 
Podocerus ; 157, 158. 
Podosira ; 380, 530. 
Podosphenia ; 320, 530. 
Podozamites ; 375. 
Podura ; 145,508. 
Podurellee ; 514. 
Pogonatum ; 253,254, 526. 
Polar Bear; 15, 40, 58, 498, 499, 

Polaris Bay, Dr. Bessels on ; 553. 
“Polaris,” Voyage of, Notes on 

Geology and Natural History ; 
521. 

Polemonium; ‘204, 225, 232, 576, 
581. 

Pollicita ; 172. 
Polyactinia ; 186. 
Polybastia ; 298, 299. 
Polybostrichus ; 170. 
Polycera ; 125. 
Polycirrus ; 175. 
polycystina; 194, 195. 
Polygala; 215, 228, 
Polygastrica ; 195. 
polygonum ; 204,208,220,233,249, 
270, 383, 515. 

PoIymphinaj-102, 183. 
Polynoe ; 167, 168, 504. 
Polyommatus ; 602. 
Polypodium; 237,241. 
Polyporites ; 360. 
PolYWhonia; 240, 278, 516, 619, 
520, 521, 622. 

PoIystemma; 179. 
Polystichum ; 238. 
Polystomella ; 192,193, 194. 
Polythalamia ; I 95. 
Polytrichum; 238, 241, 255, 265, 
272, 273. 

Polyeoa j 189, 192, 568. 
Porella; 141. 
Porina; 140. 
PorPhYn; 241,280, 621. 
Porphyries of South Greenland ; 332. 
Porpoise ; 86, 87. 
Port Kennedy, some plants from; 

Port Kennedy, Temperature at ; 528. 
Portulaees ; 229. 
Pontia; 160. 
Pontogeneia ; 154. 
Pontoporeia ; 151. 
Pontoppidan ; 34, 67. 
POPUlUs; 215, 254, 369, 370, 378, 

Potamiua; 175, 

554. 

624. 

379, 382, 387, 388, 438, 478. 

Patarnogeton ; 2111, a34,382. 

Potentilla; 201 204, 208,218, 219, 

Praniza ; 150. 
Frasiola; 241, 280, 281, 516. 
Pnapulus ; 136,178. 
Primitive limestone ; 333. 
-rocks ; 327, 335, 341, 468. 
-trap; 333. 
Primula ; 207, 210, 220, 233. 
Procellaria ; 107, 181. 
Proctaporia ; 125. 
Productus ; 543, 551,552. 
Proetus ; 633. 
Proteoiden ; 388. 
Protococcus ; 398,517, 523. 
Protomedeia ; 157. 
Protopteris ; 388. 
Protula; 177. 
I’runella; 220. 
Prunus ; 207, 215,228, 369, 384. 
Pseudorca ; 3. 
Psilomallus ; 163. 
Psilopilum ; 272. 

Psora; 309. 
Psoroma ; 307. 
Psych?phora; 502, 507. 
Ptarnitea; 208, 209, 216, 230. 
Ptarmigan ; 100,322, 399, 498. 
Ptenoglossata; 125. 
Ptcrastcr ; 18.5.. 
Pteris; 380. 
Ptrrophyllum ; 387. 
Pteropoda ; 126. 
Ptcrosperniites ; 884. 
Ptilidium ; 242,273. 
Ptilota : 240. 279. 520, 522. 

222,228, 246, 261, 269, 514, 572, 
575. 

PSOlUS;  184. 

Ptychophyllim ; 533. . 
Puffinus; 108. 
Puilasok beds ; 377,422,438. . .  
Pulex; 144. 
Pulvinulina; 192, 193, 191,571. 
Punctaria ; 520. 
Pupa; 124, 135,487. 
PurDurn: 129. 
Pqtorius’; 34. 
Pycnogonida ; 145,163, 164, 566. 
Pvlodexia ; 195. 
Pbalidre ; 143. 
Pvreno~sis : 290,292,299,303. 
Pirenoihea 81 0. 
Pyrethrum ; 805,219,230- 
Pyrola; 204, 220, 221,228, 231,248, 
269, 515, 576, 679. 
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Quale, Mr. ; 469. 
Quedius ; 142. 
Queen-Maria Valley, plants of ;  572. 
Quercus ; 370, 379, 382. 
Quinqueloculina ; 192, 193, 194, 195. 
Quoyia; 188. 

It. 
Rachiglossata ; 128. 
Itacomitrium ; 24 I,  355, 265. 
Raia ; 122, 162, 182. 
Rails; 100. 
Ralfsia; 520. 
Ramalina ; 287, 292. 
Ramphomyia ; 144. 
Rangifer ; 6, 8, 23. 
Ranunculus; 203, 204, 205, 208, 

210, 219, 221, 222, 225, 242, 261, 
268, 514, 525, 531, 573, 579, 581. 

Rat ;  21. 
Raven ; 99,399. 
Razorback ; 83. 
Razor hill ; 109. 
Redpolls ; 99. 
Red Rain ; 465. 
Red Snow ; 238. 
Redwing; 98. 
Reefkol; 366. 
Regulus; 98. 
Rehuller; 92. 
Reindeer ; 23, 498. 
Reindeer-moss ; 30 1, 302. 
Reinhardt; 2, 34, 82, 92, 94, 115, 

Reniera ; 190. 
Retepora ; 141. 
Retinite ; 430. 
Rhabdonems ; 319,320,518,519,530. 
Rhamnus ; 870,379, 384. 
Rhexophiale ; 309. 
Rhinanthus ; 232. 
Rhinodina ; 308, 583. 
Rhipidoglossata ; 129. 
Rhieocarpon ; 309. 
Rhizoclonium ; 520. 
Rhizolenia ; 530. 
Rhodo‘dendron ; 207, 231, 248, 261, 

263, 264, 270. 
Rhodomelacen? ; 240, 278, 520, 531. 
Rhodophyllis ; 278, 521. 
Rhodospermeoe; 240, 278, 516, 520. 
Rhodostethia; 105. 

146. 

Rhodjmeniace ; 240, 255, 267, 27‘3, 

Rhus ; 348,388. 
Rhynchonella; 133, 220, 355, 368, 

Rhynchota; 144,385. 
Rhytidosomus ; 142. 
Rhytisma ; 380. 
Ribes ; 219, 221, 229. 
Richardson, Sir J.; 94, 216, 485, 

Rifkol; 366. 
Right-Whale ; 70, 86. 
Rink, Dr. 13.; 1, 52, 352, 369, 391, 

405, 410, 418, 433, 447, 467, 469, 
471. 

-on the Rocks and minerals of 
Greenland ; 496. 

Rise and fall of Greenland ; 483. 
Rising and sinking of the ground; 

Rise of land around the North pole ; 

Rissa; 106. 
Rissoa; 127, 137. 
Rissoella ; 127. 
Rivularia ; 516, 526. 
Rock-nosed Whale ; 80. 
Hocks and Minerals from South 

Greenland, GieseckB’s list o f ;  349. 
Rocks and Minerals of Greenland, 

Dr. Rink on ; 496. 
Rocks, Etheridge, R., on some Arc- 

tic; 541. 
Roclts from South Greenland, Dr. 

Vrba on some ; 590. 
Itorqualus; 83. 
Rosa ; 210, 221, 228. 
Rosacea ; 228, 575. 
Rosnljna ; 194. 
Rosmarus ; 56. 
Ross, J. ; 446, 499, 500, 503, 524, 

532. - J. C. ; 499, 500, 601, 503. 
Rossia ; 180, 505. 
Rotalia ; 195. 
Rotten I ce ;  314, 519. ’ 
Rubiacen? ; 230. 

520, 526. 

533, 534, 535, 512, 689. 

499, BOO, 501, 532, 692. 

409. 

483. 

Rubus ; 203, 215,218,219,221,228, 

Rudolph, Dr. ; 258, 447. 
Rumex ; 218,233. 

384, 572. 

S. 
Sabella; 173, 174, 175, 176. 
Sabellides ; 174. 
Sabine, E., on Meteoric, Iron, use4 
by the Esquimaux ; 325, 
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Sabine,'E.; 94,210,362,500,503,524. 
Saddleback ; 46, 49, 65. 
Sabinea ; 146, 504. 
Sadler, J., on some Arctic Crypto- 

gams; 253,256. 
Senuris ; 177. 
Sagina ; 205, 208, 227. 
Sagjtta ;. 178, 512. 
SaglttaI'1a ; 382. 
Salacia : 189. 
Salisbu&i-376, 387. 
Salix ; 204, 205, 207, 210, 211, 213, 

215, 216.218, 220, 222, 234, 249, 
250; 254; 264; 270; 379, 382, 438; 
472,478, 515, 525, 531, 577, 580. 

S d m o  ; 121, 122, 161, 181, 182, 183, 
501, 505. 

SalSOlR; 383. 
Salter, J, w.. on Arctic Fossils ; 355, 

531; 552. ' 

Salticus ; 501. 
Ssnderling ; 102. 
Sandpipers; 103. 
Smguisorba ; 219, 228. 
Santalaceoe ; 233. 
Snpindus ; 388. 
Sarcocyphus ; 242,273, 
Sarcophaga ; 144. 
Sarracenia ; 215,226. 
Sassafras ; 376, 383, 388. 
Saussurea ; 205, 213,21&22C!33.L 
Sariuava; SB;T3I; 184, 186, 137, 

Saxicola ; 59, 98, 180, 183. 
Saxicolous Lichens ; 287. 
Saxifraga; 203, 204,205, 209, 213, 

361, 409, 410, 487, 506, 511, 536, 
559. 

215, 218, 219, 22.5, 2z9J 246, 247, 
254, 264,269, 614, 615, 625, 531, 
575, 579, 581. 

SCRlaria ; 126, 506. 
Scalibregma ; 172. 
Scapania ; 273. 
Scatophaga ; 144,502,508. 
Scheuchzeria; 220. 
Schistocephalus ; 181. 
Schizonema; 241, 320, 518, 530. 
Schmidt, 0. ; 190,570. 
Sciara ; 144: 
Scione; 175. 
Scirpus ; 208,220,236,271. 
Scissurella ; 130, 137, 138. 
Sclerophyllina ; 386. 
Sclcropteris ; 386. 
Sclerotium ; 880. 
Scolecolepis ; 175. 
Scoloplos ; 171, 
Scornberoidei ; 115. 
Scopelus ; 121. 
Soorcsby, on the colours of the Sea; 

312, 913, 318. - 2, 18, 61J73, 74, 76,420. 

Scott, R. 13. ; 36R, 374, 418. 
Scrag-Whale ; 82. 
Scrophularia ; 220. 
Scropliulariacea ; 577. 
Scrophularinee ; 232,248. 
Scurvy-grass ; 266. 
Scymuus; 79. 
Soytonemen! ; 398,516, 621, 526. 
Sea-bottoms, Arctic ; 365. 
Sca-dog; 41. 
Seal-fishery ; 67. 
Sea-horse ; 56. 
Sea-pig; 86. 
Seals ; 35, 41, 86, 322, 498. 
Sebnstes; 117, 122, 161, 162, 163, 

181. 
Section at Atane ; 431. - ut Atanekerdluk; 430, 432, 

- i t  Ekkorfat ; 427. 
- at Hare Island ; 839. - at Heer's Creek ; 479. - Rt Icome (Iiook) ; 429. - at Ruclliseet ; 339, 479. - loner part of, at Atanerkud- 

- near Godhavn; 338. 
Sections at Evigtok ; 345, 346. 
Sedum ; 204,21R, 221,229,259,266, 

Selachus ; 122, 123. . 
Selagines ; 386. 
Senecio; 203, 216, 219, 221, 230, 

Senfellaria ; 220. 
Sepia ; 88, 512. 
Sepiola ; 130. 
Sequoia; 369, 370, 971, 375, 376, 

379,381, 387, 430, 431, 437, 438, 
477, 590. 

Sergestes ; 148, 165. 
Serpula; 138, 176, 177, 192, 513. 
Sertularella ; 189, 190,568. 
Scrtularia; 134, 188, 189, 192, 506, 

Service-tree ; 287. 
Eeseli; 230. 
Ljhale and date ; 425. 
Shark; 134. 
Shearwaters ; 108. 
Sheep; 182. 
Shepherdia ; 233. 
Shore-lark; 99. 
Sibbaldia; 218, 222, 269. 
Sibbaldius ; 83. 
Sideritic shale, with plants ; 475. 
Sieversia; 203, 205, 215, 228, 525. 
Sig@lionidoe ; 168. 
Sigillaria ; 388,425, 435 , 470,478. 
Silene; 204, 215,227, 245, 254, 264, 

Silenium ; 162. 

435. 

luk; 430. 

575, 579. 

.525. 

568. 

268. 
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Silurian rocks; 355, 368, 532,537, 
542, 547, 550. 

Shplocaria ; 142. 
Simulia; 144, 501. 
Sinking of S. W. Greenland, Dr. 

Pingel on ; 482. 
Sinnifik beds; 377, 422, 437. 
Siphonacese ; 279. 
Siphonodentaliinn ; 130. 
Siphonostoma; 172. 
Siphonostomum ; 136. 
Siphonocoetes ; 158. 
Siphunculata; 145. 
Sipuuculidae ; 167, 178, 
Sirosiphon ; 516. 
Sisymbrium; 211, 219, 221, 225. 
Sisvrinchium : 235. 
Skenea; 127,-134. 
Sketch of the Meteorites ; 440. 
Skuas; 107. 
Skulls of Dogs ; 555. 
Slate and Shale ; 425. 
Smilacina ; 220, 234. 
Smilax; 382. 
Smith,Dr. A. ; 123. 
-Dr. L.; 460. 
Spartina ; 208,237. 
Specific gravity of sea-mater ; 364. 
Spectrum of aurora ; 467. 
Spergula; 218. 
Sperm-whale ; 85. 
Sphacellaria ; 277, 520, 522. 
Sphaeria; 380. 
Sphaxococcoidca ; 240. 
Sphaerodorum ; 172. 
Sphmophoria; 144. 
Sphsrophoron; 266, 276, 292, 297, 

a03. 527. - - I  

Sphagnum; 241,272. 
Sphenopteris ; 375,380,386, 545. 
Sphyropicus ; 97. 
Spiders of Greenland, SchiGdte’s list 

of;  145. 
SDiders, Arctic ; 322, 501, 514. 
S$o ; 173, 512. 
Spiochaetopterus ; 173. 
Smith, G., on some Fungi from 

Greenland ; 283. 
Smith Sound, Plants of; 225, 241, 

321. - - rocks of; 354. 
Snipes; 104. 
Snow, meteoric particles in ; 462. 
Socarnes ; 151. 
Solaster ; 186, 511, 513. 
Solidago; 216, 219, 236. 
Solieria; 255. 
Solonna; 274, 292, 294,305, 527. 
Somateria : 111. 112,180,183. 
SomniosuS; 122, 150, 161, 162,181, 

Sonohus ; 220,231. 
182, 186. 

Sorbus ; 267,384, 526. 
Soundings, Arctic; 365. 
Sparganium; 208, 221, 235, 382, 

Spiunidac ; 173. 
Spiophancs ; 173. 
Spiraea; 208, 209, 219, 221. 
Spirauthes; 215,235. 
Spirifer; 368, 533, 543, 544, 551, 

Spirilliua; 192, 193. 
Spirorbis; 136, 137, 138, 176, 177, 

504, 513. 
Spitzbergen ; 13, 35, 42, 43,47, 50, 

52, 54, 58, 61, 66, 72, 74, 79, 111, 
135, 196, 198, 203, 209, 210, 221, 
224, 241, 272,295, 312,318, 371, 
372, 374, 375,377,378,379,404, 
415, 418, 492, 590, 591, 593. 

358. 

552. 

Splachnum ; 255, 582. 
spongcs, calcareous and soft ; 570. - siliceous; 570. 
- spicules of;  195,571. 
Spongia ; 505. 
Spougozoa of Greenland ; 190. 
Sporastatia; 298,299. 
Sporochnaceae; 239. 515, 520. 
Springer ; 50. 
Spruce Fir  ; 540, 544. 
Squalus; 122, 134. 
Sqnamnria; 274, 287, 290, 291, 292, 

307, 527. 
Squamariea: ; 240. 
Squatarola ; 101, 183. 
Squilla ; 159. 
Stachys ; 220, 232. 
Stapliylinus ; 142. 
Starling ; 99. 
Stnurastrum ; 282. 
Stauroncis; 283, 319, 320, 518, 519, 

Staurothele ; 3 IO. 
Steatite ; 468. 
Stecnstrup, Prof. J. ; 13,149 36, 165, 

-- Dr. J., on the branchial fringes 
of the Basking Shark ; 123. -- K. J. V. ; 468. 

Stcgocephalus ; 153, 509. 
Stellaria; 204, 205, 215, 218, 219, 

227, 245, 254, 263, 268, 478, 514, 
525, 531, 574. 

%emmatopus ; 64. 
Stercorarius ; 107. 
3tereocaulon; 253, 254, 255, 275, 

3torna ; 105, 179. 
Sternaspis ; 173. 
3terope; 160. 
3tichsus; 118, 161. 
3tichaster ; 185. 
3tictae ; 287, 292, 298, 305. 

530. 

450. 

285, 289,292, 206, 304, 527, 583. 
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Stigmaria ; 874. 
stimpson, Dr., on some Arctic Marine 

Stingl, J., Rocks of E. Greenland ; 

Stomias; 121. 
Stomobrachium; 189. 
stone implements ; 413,417. 
Strephodes ; 534, 
Strepsilas; 100, 180. 
Streptopus; 221. 
Striatclla ; 530. 
Stromatopora ; 549. 
Strongyloccntrotus ; 184. 
Strophodonta ; 368. 
Strophomena ; 368,533,534,542. 
Sturnus; 9. 
Stylastrcea ; 551. 
Suberitee ; 190. 
Subsidence and elevation ; 409. 
Sub$&; 219. 
Succmea ; 124,186. 
Suctoria ; 144. 
Sula: 110. 

Invertebrates ; 135. 

589. 

. 

Sulphukshowers ; 465. 
Surf-scoter ; 11 1. 
Surnrella; 320, 518, 550. 
sus;  22. 
Sutherland, P. C. , Geological and Gla- 

cial Phenomena of Davis Strait ttnd 
Baffin's Bay ; 352. - on somo - Arctic Asof& 

Echinoderms; 518. - on some Arctic Molluscs ; 51 1. 

514, 515, 522, 532,536. 
Swainson ; 94. 
Swallow; 97. 
Swan ; 113. 
Swift; 97. 
Switzerland, ice of ; 402, 
Sword-fish ; 85. 
Sycaltis ; 19 1. 
Sycandra ; 19 1. 
Syoinula ; 191. 
sycon; 191. 
Syenite; 332, 591. 
syllis ; 170, 512. 
Sylon; 163. 
Syncoryne ; 188. 
Synechoblastus ; 303. 
Synedra; 283,320, 518, 519,530. 
Synistata ; 142. 
Synoicum ; 139. 
Syringopora; 368, 534,548,651. 
Syrphids ; 502. 
Syrphue; 144. 

- 137, 166, 239, 256, 314, 468, 

Sy'JT"hO6 5 153, 166. 

T. 
Fabellaria; 283, 630. 
bchina ; '502. 
renia; 179,180,181. 
rrenioglossata ; 126. 
rreniopteris ; 430. 
ralitrus ; 154, 192, 503, 504. 
ranaceturn ; 219. 
ranypleurus ; 162. 
Tanypus ; 143. 
rape-worms ; 179, 182. 
Taraxacum; 204, 231,247,270,321, 
525. 

Tauna; 158. 
'I'axites ; 379, 380, 438. 
Taxodium : 370, 375, 378, 379, 381, 

' 

437. 

land; 351. 
Tayler, J. W., minerals from Green- 

- on the Cryolite of Evigtok; 844, 

- on tin-ore at Evigtok ; 349. 
Taylor, James, on plants of Baffin's 

Teals; 112. 
Tectum ; 130, 133. 
Tecturella; 126, 172. 
Te ner, A. P. ; 14,471. 
Te$thusa? ; 172. 
Tellina; 131, 134, 410. 506,511. 
Temperature at Port Kennedy, Dr. 

468. 

Bay; 242. 

Walker on the: 528. 
Teras ;- 143. 
Terebella; 175, 512, 513. 
Terebellidn, : 174. 
Terebellidesi 175. 
Terebratclla ; 133. 
Tcrebratula ; 133, 544, 545, 559. 
Terebratulina : 133. 
Teredo ; 130, '134. 
Tern; 105. 
Terricolous Lichcns ; 287. 
Tertiary basalts; 421. 
Tessarops ; 158. 
Tetraplodon ; 241. 
Tetrabothrium ; 18. 
Tetrastcmma ; 179. 
Textularia; 192, 193, 195. 
Tlialassidroma ; 108. 
Thalictrum ; 207, 225,268. 
Thalloidima ; 309. 
Thallophytes ; 242. 
Tbamnolia; 275, 291, 297, 304. 
Thaumantias ; 189. 
Thecophora ; 190. 
Thclepus ; 175. 
Thelidium ; 299. 
Themiato ; 136, 158, 504, 509, 565. 
Thersites ; 161. 
ThlaRpi ; 208, 219,221,225. 
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Thomson, T. ; 350. 
Thorellia; 160, 565. 
Thracia ; 13 1. 
Thresher-Shark ; 78. 
Thuites ; 375, 380, 387. 
Thyasira ; 131. 
Thysanopoda ; 148,562. 
Thysannra ; 145, 508. 
Thymus ; 203, 216,232. 
Tiaropsis ; 189. 
Tililt; 375,384. 
Till deposit ; 367. 
Tinea; 143. 
%odes; 502. 
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ERRATA ET CORRIGENDA. 

Page 133, after line 6 from the top, insert Modiolaria faba, 0. Fabr. 
163. line 3. for Cendronotus read Centronotus. 
167; ,, < f i r  Cythera read Cythere. 
184, ,, 20, for Chiridota read Chirodota. I 

205, ,, 20, for  Plantanthera read Platanthera. 
217, ,, 5,for its Temperate regions read Temperate Greenland. 
220, ,, 28, f o r  Serophularia read Scrophularia. 
220, ,, 34, for  Elcocharis read Elmocharis. 
220, ,, 43, for  Pologonium rend Polygonum. 
221, ), 39, for Polaniogeton read Potamogeton. 
221, bottom line,for Scheurcria read Scheuchzeria. 
230, line 32, f o r  Artemesia read Artemisia. 
236, ), 82, f o r  Schenchzeri read Scheuchzeri. 
238, ,, 4, for  Cistopteris read Cystopteris. 
241, ,, 39, f o r  Racomitrum read Racomitrimn. 
255, ,, 14,for Aulacomium read Aulacomnium. 
255, ,, 26,for Flocodium read Placoc%um. 
257, ,, 7 from bottom, in note,fnr Saorcby rend ScoreBby. 
272, ,, 10, for Andreaa reml A d m a .  
~ W , i u  Lueaeadin 
279, lino 1, for i$l olosaccion read Halosaccion. 
282, ,, 13 from bottom, for C I ~ E O O ~ S I I C A U ~ B  rcad CIII~OOOOUUAOEB:. 
283, in heading, add ALGB after PRESIIWATEB. 
308, line 3,for  Rinodina read Rhinodina. 
310, 
375, in heading, for dita10 rend AllCTIC. 
380, line 19,for Lastrrea read Lastrca. 
498, ,, 8, for  vol. x. read vol. i., 1857. 
508, in the first footnote, read, Tho ’Hadena and Tipula ncxt following 

came from Pond’s Bay ; but it is not clear whether the Arachnida 
came from Pond’s Bay or from Port Bonnedy. 

513, line l0 , for  Scppula read Serpula. 
519, ,, 30, for Arthodesnius rend Arthrodesmus. 
570, ,, 5 from bottom, for Peduni read Ledum. 
582, ,, 25, for  Spachnum read Splachnum. 
585, ,, 8 from the bottom,for subuletorum read sabulotorum. 
587, ,, 1, at top,for Eudopyrenium read Endopyrenium. 
592, ,# 11,for Nordpolanner read Nordpolarmoor. 

for NOSSBS read LICHENS. 

,, 22: for  Arthopyrcnia read Arthropyrenia. 




