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P R E F A C E, 

THE President and Council of the Royal Society were 
informed by  a letter from the Secretary of the Admjralty 
dated 4th December 78’74, that  it was their Lordships’ 
intention to  despatch an expedition, i n  the spring of 1875, 
to endeavour t o  reach the North Pole, and to  explore the 
coast of Greenland and adjacent lands ; and were invited 
to  offer any suggestions which “might  appear t o  them de- 
‘< sirable in regard to  carrying out the scientific conduct 
‘‘ 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. cfiinther, 
Prof Ramsay, Sir H. Rawlinson, and Mr. Scott, with 
power t o  add to  their number. The Committee decided 
tha t  it was desirable to  prepwe (1) a, Manual of Scientific 
Results already obtained in  Arctic Expeditions, (2) Instruc- 
tions for future observations. 

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

I n  few 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 instructions. In  such cases it has 
been thought best not to  incorporate the instructions relating 
to  the same subject, bu t  t o  leave them under the names of 
those who drew them up ; partly 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 
was 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  
par t  relating to  Zoology, Botany, Geology, and Mineralogy. 
The Committee appointed Prof. W. G. Adams, F.R.S., Sub- 
editor, to  assist Prof. Rupert  Jones by  compiling the  part 
relating to  Physics. The Manual will be found at the end 
of the  Instructions. 
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PART 1.-PHYSICAL OBSERVATIONS. 

I.-ASTRONOMY. 

1. ASTRONOMICAL DATA. (Eclipses of the  Sun and 
Occultations.) By J. R. HIND, F.R.S. 

- - 
ECLIPSE of the SUN, 1876, March 25. 

I n  longitude 600 West and latitude 82O, this eclipse commences 
March 25 at 4" 12.1" local mean lime, 139' from the Sun's 
north point towards the west, and ends at Cjh 8". Magnitude of 
eclipse, 0.67. 

For any position not far from the above, the longitude of wliich 
is x (taken mgatively) tmd geocentric latitude I ,  tlie G ~ e n w i c h  
time t ,  of cornmencement of the eclipse, may bo found from the 
following formulze :- 

Cos w=l*11253- [0*19595] .ein I +  [9.95510] .COS ~ . C O S ( ~  +36O 19'4') 
t=8" 3= 80s-[3*57030] .sin w +  (3'523331 .sin2 

-[3*7'6G90].cosl. cos(h-15O02*0'), 
and applying the longitude expressed in time to t ,  thus found, 
the local mean time of first contact is obtained. Tlio quantities 
within square bracliets aro logarithms. 

The distance of the point of contact on the sun's limb fi*om his 
north point reckoning towards the west= o + 2 9 O  45'. 

ECLIPSE of the SUN, 1877, A u p t  8. 
In longitude 60' West, and latitude 8 2 O ,  this eclipse commences 

August 8 at 12" 17.3" locd memi time, 16' fpom the Sun's 
north point towards the west, and ends at 13" 21m. Msgni- 
tude of eclipse, 0.21. 

For any position not far froin tho above, the Gi*eenwich time t 
of commencement .will be fouiid from the formula: :- 

COS 0=2'52151- [O*ZZl20] sinZ+ [9*93713] .COS ~ . C O S  ( A  + 289' 47 * 1') 
t== 1 7 h  2 2 m  57#- [8*49064] sin brr- [3 -30948) sin 2 - C3.735171 .cO~~.COS (A-2G0 24.9'). 

The distance of the point of contact on the Sun's limb from 
his north point reckoning tolvards the west = w---2l0 36'. 

Note.--The n o d  point is here to be distinguished from the 
Sun's upper point or vertex. 

As an example of thc application of the above formulm of 
reduction of time of commencement, tho calculation iiiay be made 
for the position assumed in the original calculation upon whicll 
thc equations are founded, viz., longitude GOo or 4h West, :blld 
latitude (geographical) 82". To seduco tlie geographical to tllc 
geocentric latitude ( I ) ,  a correction is to be applied wliicli inay 
bo taken from the Table at p. 57 of (' Appendices to various 
'' Nautical Almanacs between the yews 1834 and 1854 ; " with 
argument 82O,  this correction is 3 1' to be subtracted from the 
geographical latitude, and hence I =  81' 56'9'. 
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I n  the Case of the eclipse of 1876, r\ilarch 25, the computation 
is then as follows :- 

0 1  
Constant -0.19595 Constant +9'95510 A - 60 0'0 

sin 1 + 9.99570 cos/ +9.1463,3 Constant + 36 19.4 
cos A 4-9'96181 A - 23 40.6 

NO. -1'55472 +9*06324 

Constant + 1 * 11253 

- 0 **I 9 165 

No. f0.11567 

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

coso -0'32652 B -210 2 '0  
or log. cosw -9.51391 

0 +903'5' 
Constant -3.57030 Constant +3-62333 Constant -3'76690 

sin w + 9.97562 sin I + 9.99570 cos! +9-14633 

NO. -3514.2' No. +3303*98 + 2' 85061 
No. i 708*98 

+ 3303.9 
+ 4012.8 

Constant = 29 45 - 3514.2 
Anglo from N. Point} r-&j + 498.6 

or + 8 19 
Constant 8 3 50 

8 12 3 
Subtract Long. 4 0 0 

Jacal time of commencement 4 12 9 

-3' 54582 +3.51903 COSB --9.93738 

- __ 
0 ,  

w =lo9  4 

st first contact. 
N. M. 8. 

which agrees with the direct calculation. 

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

catalogue, which may possibly be occulted in 82O of north lati- 
tude ; but in order to ascertain with certainty whether any star 
is occulted, and the circumstances of the occultation, supposing 
the position of the point where the observation is to be made 
approximately known, the formulm given at p. 134 of Appmdices, 
&c,, cited above, may be employed. An example of the applica- 
tion of these formula: for Greenwich is given at p. 145 ; but to 
further illustrate the method of computation, the occultation of 
the planet Mars 1876, January 31, is here calculated for longi- 
tude 4h West, latitude 82O. 

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

Immersion. Emeraion. 
n. ar. H. ar. 

Mars - 1876,Jan. 30-31 23 36 26 0 28 3305 
Venus - ,, Oct. 13 4 4 12 4 40 294 
Regulus ,, Dec. 6 1 57 50 2 47 262 

,, 1877, Jan. 2 9 52 70 10 46 240 

,, ,, Feb. 26 8 10 95 8 57 214 
2, ,, Jan. 29 21 22 141 21 35 169 

The above are local mean times, and the angles from N. point 

Nautical Almanac Office, 
1875, February 10. 

are reckoned as usual in the Nautical AZmanac. 
J. R. HIND. 



HIND.-ASTRONOMICAL DATA. 3 

OCCULTATIONS of Stars to tlie 5th magnitude inclusive that nmy be 
visible iu or near 82" N. Lat. and 60" W. Long. 

Date. 

1875. 
Sept. 21 
Oct. 16 

16 
18 

Nov. 12 
12 
15 
20 

10 
12 
15 
17 

1876. 
Jan. 6 

6 
9 

11 
Feb. 2 

5 
8 

Mar. 1 
1 
1 
8 
6 

Oot. 6 
6 
6 

. 6  
8 

13 
13 

Nov. 2 
2 
2 
2 
4 
6 
9 

Dec. 10 

Star'# Name. 

136Tauri - 
[ Arietis - 
T' Arietis - 
136Tauri - 
f 2::;;; - 
136 Tauri - 
x Leonis - 
{ Arietis - 
7' Arietis - 
136Taw-i - 
y Cancri - 
x Leonis - 
[ Arietis - 
7 1  Arietis - 
136 Tauri - 
y Cancri - 

Arietis - 
136 Tauri - 
y Cancri - 
5 Arictis - 
23 Tauri - 
27 Tauri - 
186 Tauri - 
y Cancri - 
17 Tauri - 
23 Tauri - 
1 Tauri - 
27 Tauri - 
136 Tauri - 
p Leonis - 
c Leonis - 
17 Tauri - 
23 Tauri - 
1 Tauri - 
27 Tauri - 
136 Tauri - 
K Geminor. 
p Leonis - 

I/ 

h. m. s. (I 1876i9 
11 32 37 Nov. 9 
6 34 23 

30 
17 48 23 
1 7  7 15 
19 34 13 Dec. 1 
2 36 23 3 

12 21 59 6 
4 33 39 G 
7 1 47 27 

13 42 23 27 
3 29 12 27 

19 33 5 27 
29 

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

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

16 6 30 23 
17 15 12 23 
16 45 45 25 
9 47 14 27 

29 
6 7 22 Feb. 19 
6 42 48 20 
7 10 40 20 
7 51 21 20 
7 25 45 20 
1 49 1 22 

15 7 58 23 
13 44 18 26 
14 18 47 Mar. 18 
14 45 54 19 
15 25 29 19 
13 45 1.7 19 
7 7 43 19 
7 37 32 21 

Star's Name. 

c Leo& . 
17 Tauri - 
23 Taus - 
v Tauri - 
27 Tauri - 
136 Tauri - 
K Geminor. 
a Leonis - 
p Leonis - 
17 Tauri - 
23 Tauri - 
9 Tauri - 
27 Tauri - 
136 Tauri - 
K Geminor. 

z Leonis - 
E Arictis - 
17 Tauri - 
19 Tauri - 
20 Tauri - 
23 Tauri - 
q Tauri - 
87 Tauri - 
IS6 Tauri - 
c Geminor. 
x Leonis - 
F Arietis - 
17 Tauri - 
19 Tnuri - 
a0 'caul< - 
1 Tauri - 
136 Tauii - 
c Geminor. 
x Leonis - 
F Arictis - 
17 Tauri - 
19 Tauri - 
20 Tlturi - 
il Tauri - 
136 Tauri - 

OCCULTATION 8 1876, JANUARY 31. 

Long. 4'' W. Lat. N. 8% 6 6 
Correction -3 7 

l' 81 56 53 

p 9,99860 H. DL 8. 
COS I 9.14633 a's R.A. 0 38 41.1 
$(') 9'14493 9.14493 *'SEA 0 39 25.8 

cot 1 9'15063 const. 9.41916 44*7 
$@) 9.99437) CpP) 8.58409 { tzzI1l' 10.5' 

- 

s 

5 
4 
5 
3 
4 
5 

- 

34 
14 
4 
4 
5 
3 
4 
5 
39 
12 

4 
5 
5 
5 
3 
4 
5 

49 

3i :g 

3?? 1- 
$8 

4 
5 
5 
3 
B 

1 
5 
5 
3 
i 
- 

Local Mean 
Time of d 
in R. A. of c and+. 

h.. m. 8. 
21 9 42 
23 46 26 
0 20 22 
0 47 4 
1 26 1 

22 39 49 
14 44 4 
2 8 21 

13 27 33 
10 49 5 
11 23 23 
I 1  50 23 
12 29 45 
9 45 32 
1 5 4 2  

10 34 11 
1 26 14 

20 35 39 
20 43 17 
20 58 28 
21 11 6 
21 39 1 
22 19 41 
a0 52 41 
12 41 18 
21 27 30 
8 7 2 4  
3 4 9  1 
3 56 53 
4 12 32 
4 54 21 
5 49 35 

23 2 33 
8 50 24 

13 33 40 
9 19 26 
9 27 23 
9 43 8 

10 25 15 
12 10 35 
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11. Bf. 8. M. 8. ~~ . 

time 1 51'2 Local aidereal timo a t  1 
Greenwich noon , I  

Mm8R.A. - 0 39 25-8 
4o 14. 

arc 27' 48 '0" rr. ra. s. 
-7 59 11'0 - 7 59 11'0 

T + 4  2 D (1'6 Dec. +; 15 

h 
P 57'23'0', +3*53694 

$q2) + 9 * 99430 
+ 3.53124 

cos 6 +9'99885 

___._ 

+ 1 7 . 9  
+56 11-3 

x + 7 26.2 
a -11 10'5 

cos6 S9'99885 
2'82525 

c-11 8 . 7  
P s inh  -3.47060 

+(I )  + 9-  14493 
-2'G1553 
-6 5 2 . 6  
-4 16.1 
-2.40841 

D--6 +63 37.5 

4-z-L 

x +2*64953 
tan S -9.75888 
cos S +9'93817 

W +2*7113G 

+2*71135 
4' 2.97371 

cos w + 9.73764 

__ - 
cos[- ( S + r ) ]  + 9.99999 

sin a -9.92119 

I 1, -0 25.6'" 
-3.18708 

+ 39.8 -6 *sDec. +4 10 13'3 

- 5 9 O  7'8' D, +14 56.8 
- 3 56 31.2 D--6 + I  3 37.5 

+3'53694 + 3.53694 
cos h +9*71019 sin h -9.93366 

+ 3.24713 -3'47060 
sin 6 +8'86166 sin -6 +8*86166 

+ 2.10879 - 2'33226 
@(I)  + 9' 14493 $(3) + 8.56409 

+ 1.25372 -0.89635 
- 0 7.9 

D, + I 4  66.8 
+ I 5  4.7 XI 
+ 2 7  48 '0  

15 38'8 + 3.22220 
57 17.7 cos6 +9'99885 

+ 3 '22 105 
+27 43"6 

P 3.53694 P c o s h  +3'24713 
const. 9.43677 f 8 ' 5 6 4 0 9  

AI 2.07371 +1'81122 

y1 + 2 6  38'9 

-_ 
-__-_ 

x1 +2.95650 
s -29 51'2 cot L +0.24732 

1 +29 30'1 COS 1 i-9.93969 
mr + 2 * 7 I 136 

- ( S + r ) + O  21'1 3.55630 
+6'20735 

1-I +.3.0035.5 
w +5G 5 2 ' 1  COS w +9.7 .1764 
n - 5 6  31.0 
b +57  13'2 

. ._.I_ 
c +3*%6589 

sin b + 9'92467 
+ 3.19056 

t i  + 0  25.9'" 
4 2  -- 4 2  

3 36.4 4 27.9 
Long. 4 o .oW 4 0 .0  w 

Imm. Jan. 30'' =(Loc.MeanT.) Em..Jan.81il 

( - 1 )  -29 '5  ( - 1 )  -29.5 
w + B G ' 9  o -i- 5 6 . 9  

-86.4 + 2 7 . 4  

Nok-In this particular examplc, T (4'l 2"') was taltcn from a previous 
calculation, but it may be obtained with a sufficient degree of approximation, 
by the method described at  p. 129 of Appendices to the Nautical Almanac. 

If the angles from the Sun's vertex are required, thc parallactic angles 
must be computed and applied to the above. 



2. SUGGESTIONS for OBSERVATIONS of the TIDES t o  be made 
by the NORTH POLE EXPEDITION, by the REV. SAMUEL 
HAUGHTON, M.D., F.R.S. 

I.-SUMBIARY OF ARCTIC !I’IDAL OBSERTATIONS ALREADY MADE. 

The tidal wave enters the Arctic Polar Basin by three distinct 
channels :- 

t 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 
Sinit11 Sound and ICenuedy Channcl, meets at  Cape Frazer (Grinnell 
Land), Lat. 80’ N. with a tidal wave coming from the north, 
which I believe to be the wave NO. 3, which has tri~vcllecl round 
tlic north coast of Greenland, thus proving it to be an island. 

1. B e k i n g  Strait Tidal Wave. 
Observations on this tidal wave have been made at- 

1. Port Clarence - - Captain Moore. 
2. Point Barrow - - Captain kochfort Maguire. 

4. Cambridge Bay - Ctqtain Collinson. 
7 3. Walker Bay - - Captain Collinson. 

All these observ:Ltions lead to the result that this tidal wave i4 
a simple lunar semi-diurnal tide, without any complication of 
solar or of diurnal tide, which seem, from some unlcnown cause, 
unable to enter the Arctic Basin through Behring’s Strait, although 
thc diurnal tide is well developed in many parts of the North 
Pacific Ocean. This tide has been traced eastwards :is far as 
Victoria Strait, where it mects the Davis’ Strait tide No. 2, enter- 
ing Victoria Strait, from the north, tlirongli Bcllot Strait and 
PranIcIin Strait. 

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

It is extremely probhble that the Behring Strait tidal wave 
enters Banlcs’ or Maclurc Strait and passes as far eastwarcl as the 
B:iy of  Mercy, where Maclure’s Expedition was abandoned, in 
1853, after two years ineffectual attempts to cnter Melville Soiind 
from the West. I am persuaded that this f d u r c  was clue to the 
meeting of the Behring Stixit and Dnvis’ Stinit tidal waves at 
thr western outlet from Melville Sonnd. Unfortunately this im- 
portant fnct wnnot be determined with certainty in consequence 
of the :q>parent loss of tlie tidal observations. m:de by 3fnclure in 
the U:ry o f  Mrrcy in 1851-52-53; :mcl by ICellett in Bridport 
Inlet in 1852-53. If thcsc tidd observations could be discovered 
they would throw much light on the tlleory of tlie tidal motion of 
this p:wt of thr American Arctic Archipe1:~go. 
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2. Davis' Stvait Tidal Wave. 
This tidal wave is much better known than that of Behring 

Strait. Observations upon it have been made a t  
1. Fredericksdal - Missionary Asboe. 
2. Godthaab - - Dr. Rink. 
3. Holsteinborg - Director Elberg. 
4. Prdven - - Assistant Bolbroe. 
5. Frederickshaab - - 
6. Port Leopold - Sir James Ross. 
7. Bellot Strait - Sir Leopold McClintock. 
8. Beechey Island - " Resolute " and '6 Assistance", 

9. Griffith Island - " Resolute " and " Assistance." 
'( North Star." 

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

Sound. 
This tidal wave, in passing Cape Farewell has a luni-tidal 

interval of 6h 2 2 m ,  which is increased (Inglefield) to 11'1 0"' at 
Upernavik, and to llh 50" at Van Rennselaer Harbour (Kane). 
The diurnal element is well developed along the Greenland coast. 
On reaching the head of Baffin'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). 
b. Wellington Channel, Queen's Channel, and Penny Strait 

c. Prince Regent Inlet (southward). 
(northward). 

The progress of the tidal waves may be thus estimated by the 
luni-tidal intervals :- 

H. M. 
( a ) .  Port Leopold - - 11 44 

Dealy Island ( ,, Y, ) - 1 48 
Griffith Island (Admiralty Tide Tables) - 0 15 

Bay of Mercy, not given (Admiralty Time 
Tables). 

(The range is given at  2 ft. in the 
Bay of Mercy, and a t  4 ft. a t  Dealy 
Island ; this circumstance, and the pre- 
sumed difficulty of fixing the time of 
high water is in favour of the tide at  
Mercy Bay being the Behring Strait 
tide.) 

(a). Port Leopold - - 11 44 

(c.) Port Leopold - - 11 44 
Penny Strait - - 0 15 

Rellot Strait - - 11 48 

* Cnptain Markham's remarks show that the diurnal element is well de- 
veloped in the tidal wave south of Cape Fmzer. 
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All these tidal waves are complex, and consist of four well 
marked waves. 

1. Lunar semidiurnal. 
2. Solar semidiurnal. 
3. Lunar diurnal. 
4, Solar diurnal. 

This tidal wave cannot, therefore, for a moment be confounded 
with the Behring Strait wave, which is a simple lunar semi- 
diurnal wave. 

The western branch moves (as I believe) ncross Melville Sound, 
and meets the Behring Strait tidal wave in Maclure Strait. Thti 
northern branch proceeds regularly through Penny Strait to 
lat. ’764 showing no -sign of meeting an opposing tide although it 
would probably meet the Behring Strait tide somewhere about 
go0.  The southern branch, as I have proved meets the Pacific tide 
at the north entrance of Victoria Channel, where the Franklin 
expedition was abandoned. If the statement of the meeting of 
two tidal waves in Kennedy ChanneI be confirmed, it will diminish 
the chance of reaching the h’orth Pole by that route, even t,hough 
the northern tidal wave be not the Behring Strait wave which is 
highly improbable. 

It is not at  dl unlikely that the Behring Strait tidal wave may 
meet the united Atlantic waves to the north of Greenland, and at  
this side of the Pole ; in which case it is probable that sledges 
will do more work than ships. 

As it may be of use to determine quickly the character of the 
tidal wave, I now give a method of doing so. 

II.-METEOD OB DETERMNING QUICKLY THE EXISTENCE OF A 
DIURNAL TIDE. 

Hourly observations of the height of the tide mad8 for 48 
successive hours, ~111 determine accurately the diuriial tide for 
every hour of the middle 24 hours. Let A,, h,, hs, be three 
heights of tide separated from each other by intervals of 12 hours, 
then the diurnal tide, at the period corresponding to the middle 
observation ha is given by the formula :- 

(1.) D =A1 -21% -f- hi3 
4 

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 (nt)+S sin 20 cos (S) 

o=Sun’s declination. 
m=An angie that goes through all its changes in a 

lunar day. 
s = b  angle that goes through all ib changes in a 

solar day. 

(2.) 
Where ,u= Moon’s declination. 
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At the time of equinox c=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 tho 
observations to be made when the Moon’s declination is great. 

As a rule the diurnal tide i s  of considerable amount both lunar 
and solar, in all the branches of the Davis’ Strait tidal wave ; and 
in some cwes the solar diurnal tide itl actually greater than the 
lunar diurnal tide. 

IU.-GENERAL RULES FOR TIDAL OBSERVATIONS. 
Much valuable time has been often misspent on tidal observa- 

tions of little value, and great disappointment felt at  the small 
results produced by most laborious and carefully conducted 
observations ; whereas 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 part 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 save the labour of 
the observers as much as possible, it is recommended (instend of 
noting the time and height of high and low water each day) that 
the height of the tide should be registered every fouv hours 
of mean sobr  time. This would correspond with the times of 
striking bells, which would ensure punctuality and accuracy as to 
the time of observation, and the observation itself could be made 
in one minute. I should prefer observations made every four 
hours, for this reason among others, that the diurnal and semi- 
diurnal tides could be at  once separated, 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 accordihg to apparent solar time. 

3. PENDULUM OBSERVATIONS. By PROF. STOKES, M.A., 
Sec. R.S. 

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

The pendulum stntion will .of course bo adjacent to the ship’s 
winter quarters. It must ifpossi6le be on land, chiefly because 
the cldck’s rate at the time of observation must be determined by 
transits, and we have no guarantee that ice covering the sea, how- 
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ever apparently firm, may not be subject to small motions in 
azimuth, which would vitiate the transits. 

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

The observcrs are assumed to be nlrendy acqudnted with the 
mode of making pendulum observdions, and therefore it will only 
bo necessary to mention some precautions. 

It is recommended that great care be taken as to the 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 may be distant. 

As even an astronomical clock cannot be trusted to go for 
short intervals of time with a rate equal to its mean rate far 
24 hours, i t  is desirable to take a series of consecutive swings 
extending over 24 hours, which would have the further advantage 
that the mean temperature of the pendulum would more accurately 
correspond to the mean indimtion of the thermometers. The 
time chosen for comniencement should be about the middle of the 
time most favourable for transits. As a swing may be expected 
to last about four hours, and it is sufficient to observe two or three 
coincidences at the beginning and end of each swing, the observer 
would have 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 would do well to take at 
first, or in preliminary trials, one or two intermediate coincidences, 
merely as counters not intended for reduction, and not leave off 
this practice till he has convinced himself that it may be safely 
dispensed with. 

In  observing coincidences the observer must,, of course, register 
both the disappearance and the reappearance of the mark. But 
as it is somewhat perplexing to observe and register four events 
which succeed one mother at intervals of a few seconds, namely, 
the two disappearances (those of the right and left edges of the 
mark) and the two reappearances, the observer (unless he can 
thorou6hly depend upon himself to record the four events without 
confusion) is advised to be careful in the ailjustment of the mark 
and cliaphragni, so as to secure the two disappearances or the 
two reappearances taking place on consecutive seconds even when 
the pendulum is fiwinging in the smallest arc that will be observed 
with, in which case it will, of course, suffice to observe one 
disappearance and one reappearance for each, coincidence. 

Tlic 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 ut noted times once or oftener during the swing. It 
is to be remembered that what we want to know is, not the exact 
tempeyature at the moment of coincidence, but the mean tempera- 
ture during the swing. 

In one of  the Bwings, or, if more convenient, in a preliminary or 
subsequent special swing taken for this sole object, and in which 

3G122. I/ 
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coincidences need not be attended to, the arc should be carefully 
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&ning with an arc 
slightly greater than the greatest used for coincidences, and going 
on till it is reduced to about one-third of its initial value. The 
barometer and thermometer should be rend at the same time. 
The object of this is to determine the law of decrease of the arc, 
and thereby reiider i t  possible, in the subsequent reduction of the 
observations for time, to  correct for the arc without assuming that 
it decreases stTktfy in geometric progression. 

The geographical position, latitude especially, of the pendulum 
station must be found, and the height above the sea level. The 
geological character of the formation on which the pendulum 
observatory is built should be stated. Should it be found impracti- 
cable to erect the observatory on land, it may be built on the ice, 
provided there be no sensible change of level of the icc, and 
no motion of any kind, the alteration of which is not extremely 
gradual) and provided also, that means can be employed for check- 
ing the clock's rate by astronomical oliservations. Should the 
pendulum be swung on ice, thO depth of the sea at the place must 
be measured. 

Twenty-four hours' observation with each pendulum would 
give an excellent result, provided the weather permit of a trust- 
worthy determination of the clock's rate. The days on which the 
two pendulums, are swung need not be consecutive. 

4. On the DETECTION of METEORIC (COSMICAL) DUST in the 
SNOW of ARCTIC REGIONS. By PROF. H. E. ROSCOE, 
F.R.S. 

It has been shown by Nordenskiold" that pure snow collected in 
the northern regions far distant from any source of dust,  contains 
small black particles left behind when clean mow is melted. These 
black particles consist mainly of iron, but contain distinct quan- 
tities of cobalt, thus proving their non-terrestrial character. It 
would be very interesting t o  confirm these observations of the 
wide-spread depositions of fine cosmical dust by a repetition of 
the process adopted by Nordenskiold, which consisted in collecting 
a large quantity of apparently pure snow, and allowing the same 
to melt, placing it, for this purpose on a clean sheet, spread 
out, and arranged so that the water should ha in  away, leaving 
the black parlicles on the sheet. These should then be carefully 
collected, when the greater part of the snow was melted, by placing 
the remaining snow in a bottle or glass, and allowing it to melt 
completely, when the black particles will sink to the bottom and 
the clear water can be poured off. Or the black particles can 

* Poggendofls Annalen, 161, p. 154. 
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be brushed off the sheet by mcans of a feather as soon as all 
the snow has melted. They must then be carefully preserved in 
a tube or stoppered bottle and brought home for analysis. 

The same observer noticed that the black magnetic particles 
were frequently seen in the '' firn " or granular old snow above 
which several layers of recent snow had accumulated; it would 
therefore be well to look out,for the black grains below the snow. 

11.-TERRESTRIAL MAGNETISM. 

1. MEMORANDUM on DETERMINATION of ELEMENTS and use of 
MAGNETICAL INSYRTJMENTS, by PROFESSOR J. C. ADAMS, 
M.A., F.R.S., and CAPTAIN EVANS, C.B., F.R.S. 

The. determination anywhere in the Arctic regions of tho 
elements, by means of which the earth's magnetic force is usually 
expressed (DeclinatioFh Inclination and Intcnsity) will be valu- 
able :-if made within the limits of former voyages, by affording 
the means of determining the 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 forcc over the carth's 
surface, and thereby contributing towards the perfection of the 
theory of Terrestrial 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 the several elements above 
mentioned must be considered as possessing an equal importance, 
and that the value 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 the principal instruments furnished to 
the Expedition, will be found an excellent guide for observers, 
and should be carefully consulted. I n  lieu of the maps therein 
referred to, provisional .maps of the Magnctic Elements suitable 
to the requirements of the Expedition are appended to this memo- 
randum." 

The instruments furnished comprise- 
1. Portable unifilar magnetometers (in duplicate) for determin- 

iiig the absolute horizontal intensit'y at B fixed station. 
2. Barrow'a Circles (in duplicate) for determining the inclination. 

These circles are further provided with additional needles for the 

* Magnotical instructions (in duplicate) for the uao of portable instruments 
adapted for magnetical surveys and portable observatories, &c. by Lieut. 
C .  J. B. Riddell, R.A., B,R.S., 1844, are also fuluished. 

b 2  
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purpose of determining the total force by Dr. Lloyd’s method, 
which is independent of any changes in the magnetic moments 
of the needles employed. It should be observed that the poles of 
the additional needles so furnished are newer to Be reversed 01. 

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 the differential declinometer 
(mentioned in the following paragraph) are to be referred. 
4. Portable declination magnetometer, for differential observa- 

tions only at a fixed station. 
5. Mr. Fox’s apparatus for observing the inclination and force 

(in triplicate) for use in sledge or travelling parties. [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 compass), to be used by sledge 
or travelling parties. 

At winter quartere, and in an observatory established at a 
distance from the ship, so as to be free from the disturbance of her 
iron, it is assumed that the declination magnetometer will be firmly 
secure6 OII its pedestal ; and pedestals or stands arranged for the 
reception of the unifilar magnetometer and Barrow’s circle, at 
nuitable distances apart, to avoid inter-disturbance among the 
magnets of the several instruments. The necessary observations 
should, if possible, then be made as follows :- 

It may be expedient frequently to determine the absolute 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 observations 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 assumption that the declination is then 
at or near the mean daily value. 

The line of detorsion of the declination magnetometor should 
be carefully adjusted at the 6utset. 

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 tho declination 
magnetometer. A t  the same time, or nearly so, observations 
should be made with Lloyd’s needles employed as deflectors at  
different distances, in order to obtain absolute resu1ts.t 

* See Admiralty Manual, Appendix 2 B., p. 105. 
t See Lloyd’s Treatise on Magnetism, Art. 97, p. 99. 
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Following the course pursued at Point Barrow, in H.M.S. Plover 
in 1852-4, and at  Port Kennedy in the Fox, Sir Leopold 
McClintock 1858-9. i t  is anticipated thnt hourly observations 
of the declination can be continuously made, and if so, the obser- 
vations should be made at the comqencement of each hour local 
mean time. 

On all occasions of marked disturbance of the magnet and 
especially during the occurrence of an aurora, extraordinary obser- 
vations should be made. If the changes are rapid and irregular, 
instead of recording the observations at stated intcrvals of timp, 
observe the extreme readings of the scale and the times at which 
the magnet commences its return movement towards an opposite 
cxtreme, 90% to determinc the cxtent and duration of the move- 
ments in opposite directions. 

At  stations where the stay of the ship is only of a few days 
duration, the same observations for the absolutc declination, in- 
clination, and intensity, should be made, omitting the differential 
observations of declination. 

Observations to be mpde by Sledge OT Travelling Purties. 
The apparatus devised by Mr. R. W. Fox, F.R.S., for observing 

inclination and force [Fox's circle] proved of such great value under 
exceptional conditions jn the Antarctic Magnetic Survey, perforined 
in 1I.M. ship Erebus and Terror (1840-3) under Sir James Ross, 
that it has been deemed expedient to furnish it to the present 
Arctic Expedition. The instrument from its construction, will, it 
is considered, be found invaluable to travelling parties as it  can 
be carried safely (and manipulated) under circumstances which 
would be fatal to more delicate instruments. 

Preparatory to travelling parties sctting out from winter quarters 
(or from a fixed station when absolute determinations have been 
made) comparative obsorvations for inclinntioii and force, shoiild 
be made with the Fox circles which accompany them, and the 
same repeated on return. 

The comparative observations for inclination are requisite to 
dotormino the index errors of the Fox iicedles as they are 720t 

revewible. The observations made with the deflectors and the 
weights should be sufficiently extcndecl to embrace the circum- 
stances of a11 possible observations whilst travelling, so as to 
ensure that no travelling observation be lost €or want of compara- 
tive observations. Expericncc will soon detoriniiic wlicn travelling 
the cxtent to which deflectors and weights may bc conveniently 
uscd. 

The small prismatic compasses furnished for the use of trmrelling 
pnrtics :we exclusively intended for observing the declination (or 
variation of the conipnss). On account of the larg'g~ cliangcs in 
declinatioii, consequent on a sriiall change of geographical position 
in tho regions of Iiigh 1:iLitudes which will be explored, these 
observations will, as D matter of necessity, be frequently required.* 

* At the magnetic pole, the horizontal force vanishes nnd consequently 
At the geographical tho direction of the magnetic meridian is indeterminate. 
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Reference to the maps of the magnetic elements accompanying 
this memorandum will show that these changes of declination do 
not arise from maggetical causes, as the direction of the needle 
with reference to the north magnetic pole remains the same and 
the inclination and force vdpes remain comparatively unaltered. 
These compmses 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 compass 
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 observatories, and will be furnished to the 
Expedition. 

111.-METEOROLOGY. 

1. METEOROLOGICAL INSTRUCTIONS. By ROBERT H. 
F.R.S., Director of the Meteorological Office. 

SCOTT, 

The meteorological observations to be made during the 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 furnishcd to observers at sea under ordi- 
nary circumstances. The latest copy of these instructions is con- 
tained in the Report of the Conference on Maritime Meteorology 
in 1874, of which copies are furnished to tbe Expedition. 

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

Hours oj' Observation.-In Sir J. C .  Ross's expedition to the 
Antarctic regions the observations were taken hourly, but thc 
expedition was always at  sea, so that the number of avaiIable 
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 insall cases quulity oj' observutions is of much greutcr impor- 
tance than quantity, so that if it be impossible to give correct 

pole, the direction of the magnetic meridian is determinatc, but that of the 
geographical meridian is indeterminate, every different meridian, aLi defiucd 
by its longitudc from Greenwich, having its corresponding variation of the 
compass. At all points near the geographical pole the statemcnt of the 
variation of the compass should be accompanied by a statement of the longi- 
tude of the meridian to which the variation is referred. 
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hourly observations, two-hourly, os in default of these four-hourly 
readings may be registered. They should always be at  equidistant 
intervals of time. 

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

barometers and aneroids. The latter are supplied for use on 
sledge expeditions and for determination of heights. 

The mercurial barometers are the only barometers to  be used 
for the regular observations. They should be suspended in 
some place where they will be shielded from sudden changes of 
temperature. . 

The aneroids must be carefully protected from blows or falls, 
which might seriously affect their a'ction. Wlienever opportunity 
offers, especially before aud after their employment on ariy ser- 
vice, e. q., an exploring expedition, the aneroids used should 
be most carefuliy compared with tho mercurial barometers, giving 
tho temperatures at each comparison, and the results of such com- 
parisons most carefully noted in the log. 

I t  may, perhaps, not be out of place to remark that the omission 
to make such entries in the logs of comparison oE barometers, &e., 
and of the distinguishing marks and numbers on the instruments 
actually used, &c., will most scriously dcprcciate the scientific value 
of the registers though otherwise most carefully kept. 

~e~iiperntz~re.-Thc thermometers should be suepeuded iu some 
position where they will show the true temperature of the open 
air, and will be affected as little as possible by the warmth of the 
ship. For this reason, while the Expedition is in winter 
quarters, they sliould if possible bo placed in an observatory at 
some distance from the ship. 
T w o  thermotneter screens are supplied for these observations, 

besides the ordinary small scroens for use 011 board ship. They 
should be erected on posts, so that the bottom of tile scree11 sllould 
be at x Ievel of 4 feet above the surface of the moxv ; but, of 
course, cxperience will alonn show whether a height of 4 feet above 
the snow is sufficient. 

The screens fire furnished with doors at the back as well as in 
frout, BO :is to a~low of the reception of mwd thormometcrs, 
which niay thus be placed I d <  to back. 

If any rime is deposiled on tlie instriirnciils it should be cure- 
fully removed Some time (if feasible about half an hour), before the 
observation. 

The maximum and minimum thermometers should be placed in 
the screen and re& regalasly at the latest observing hour ill t h  
evening, if not at midnight. 

I n  &'tition other +,hermomcters, both ordinary and registering, 
are supplied for various experiments. 
As vcgaras tile pocket tliermometers, it will be found a very 

good phn, in order to :Iscert:iixi speedily the trno telnpornturc of 
the air, to stlool,g strillg 't11rougb  he hole :it the top of the 
mounting and swing the thermometer round the head for about 
half a minute. 
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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. 

Badiatio?z.-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 :L bright bulb thermometer 
also in vacuo, which should be read at the same 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 feet 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 place 
wherc the bulb of the thermometer, a minimum thermometcr, 
should be placed. 

Hygrometry.-Two hair hygrometers are supplied, which 
should be erected in the thermometer screen. Tliey should bc 
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 contraction 
of a hair, according as thc air is moist or dry. 

Thcy bear two scales on the same arc. 
The lower scale (Saussure's) divided into equal parts 0-100 

gives the so-called scalc of absolute humidity ranging from per- 
fect dryness to saturation. The upper scale, divided into unequal 
parts, 0-1(10 gives the relative humidity in per-centages. The 
upper scale is that which is alorie to 6e used. 

The following is the mode of setting the instrument ; inasmuch 
as i t  easily gets out of adjustment in carriage, tlie 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 thc top is to  
be turried gently until the index conies to stand at 100 on the 
scale. If perfect saturation does not occur, the indcx should bc 
brought by turning the screw to thc point on the scale which gives 
the per-centage of relative humidily shown by careful observation 
of the wet and dry bulb hygrometer. 

Tlic instrument is to be suspended tLt sonie little distance, say 
4 inches, in front of the upright to whicli it is attaciied. When 
thc instrument has bcen originally set to br correct at 100 or at any 
definite degree of relative humidity, its indications should bc 
carefully checked €or a few days, and tlie position of tlic index: 
corrected by means of tho screw, when it  will soon attain the 
requisite degree of consistency in its beliavjom.. 

The regulations for observing tlie instrument, as in force at the 
Russian stntions, where hair hygromcters are generally iu iise in 
winter, are as follows :' Whcnevcr tlie tcmpcrature is above 32", 
the hygromctrical observations cnteiwd in the register, are to be 
recorded by means of the wet and dry bulb hygrometer exclusiveJ~, 
and the clegrce of humidity given in tlic T:iblcs (Glaibller's cjtll 



Edition) for each observation is to be compared .wit11 the reading 
of the hair hygrometer taken at the same tirue which ShOU1d be 
entered in the (6  Remarks" spnce. Tlie mean of these Obs~rv~tioW3 
for few weeks when the temperature is abwc 32" is to be taken, 
ana thereby the correction for the readings Of the hair h Y V -  
meter, from time to time, is to be ascertained. 

Tho following is an instance :- 
Mean degree of Humidity by Wet Mean liending of Ihir  

and Dry Bulb Xygrometer. Hygrometer. 

correction to all readings of the hair hygrometer is accordingly 
-4. 

Every possible opportunity must be taken at first to determine 
these corrections for the hair hygrometer, inasmuch as i t  is not 
to be expected that during the severe weather many such oppor- 
tunities mill occur. Whenever the Hair Hygrometer is readjusted, 
a noto to that effect should be inserted in the register. I t  will bo 
seen from the above that the object of reading the two different 
&sBeS of instruments above 3 2 O ,  is to determine B correction for 
the hair hygrometer while the wet and dry bulb tliemometer is 
acting properly. For readings below 32", tho hair hygrometer 
may be sup1)oseecl to be a more truscwortliy instrument than the 
wet aud dry bulb hygrometer, but both iiistruiiients sliould be read 
together, aiid their indications entered in the register, as thereby 
very valuable experience of the comparative utility of the two 
inetruments in the Arctic regions rimy be o,ai\ied. 

I n  addition a pair of mercurial Chermometers are to be mounted as 
a dry and wet bulb hygrometer. The greatest care will be requisite 
to ensure that these observations are correct when the tempera- 
ture is below 82". Inasmuch as i t  is to be cxpectcd that for II 
long period the moisture on the wet bulb will be frozen, it will be 
neceseq to Bee that the muslin covering of tllc bulb is always 
provided with 8. veT?/ t& coating of ice. This is effected by 
moistening it \ d l  pure water at least once a day, and not less 
than l idf  an hour before an observation. Tho moisture on the 
bulb will freeze at once. and the film of ice so formed will 
in most cases last for 24 hours, innsmuch as at the very low 
temperatures which will probably prevail the evaporation from ico 
is very slight. 

Care should be tnken that tho w:hter employed is always fresll 
\vator ; no addition of spirit or of salt, in order to lower its freezing 
point, is on :my account to be admitted. 

In  case o f  severe cold setting in, {.e., of te~l~pcratures below 
-20' F., it will bo besL to t n h  in the mercurial thornlometors and 
make :dl tho observations w i t h  spirit thennonleters, but i t  should 
npvei- be forgottcn thnt spirit thermometers :we w r y  deceptive, 
unless .great car0 ig taken to keep thcm in order. They should 
not be uscd if the spirit column be broken in any p r t  I)y bubbles 
or shortened by condensation of spirit st the top OF tlic tubc. 

@'hd.-I11 nddition to the ordinary observations of the estilnat& 
direction ttnd force of the wind, an eIectricn1 ~neifiometer is 

73. 77. 
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supplied, which should be erected on a high pole, or on the mast- 
head when the ship is in minter quarters. The description of this 
instrument and its management and registration will be supplied 
with it. 

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

Clouds.-The directions for observing clouds are contained 
in the ordinargr Instructions for Observers at Sea, but there are 
certain observations of much interest which may be made on clouds 
as indicating the motion of upper currents in the atmosphere. 

I t  is therefore of importancc 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 Ltt tho 
surface of the earth or not. 

There is especial interest in the question of thc iiiotiou of the 
upper clouds near the region of greatest cold, as it is believed by 
most meteorolo@sts that these upper currents flow towards the 
districts of great cold, where the air descends to the surface of the 
earth. 

TIydrometeow or Weather Observations.-These should be rc- 
corded as directod in the “Instructions in the Use of Meteorological 
Instrumcnts,” of which copies are supplied to the Expedition. 

As regards the Aurora, Prof. Stokes has furnished certain notes 
which are appended to these instructions. The greatcst care 
should be taken to note and register the most striking particulars 
as to its appearance and modifications, especially as to its manifes- 
tations in any quarler as r e p d s  the existence of opcri water, &e., 
in that direction. The subject of magnetic observations or OS 
spectroscopic examination of the Aurora does not Sal1 within the 
scope of meteorological observations. 

As regards Halos, Parhelia, and Paraselenae, &c., the variety in  
these appearances is so great that no definite rules can be laid 
down for observing them. Tho phenomena observed should be 
carefully sketched, and wherever possible measuremeiits should Le 
taken by sextant. 
In conclusion, the attention of the observers should be specittlly 

tlirccted to the fact that inany of the storms which pass ovcr the 
extreme north of Europe are connected with areas of barometrical 
depression which follow tracks lying within the Arctic Circle ; they 
have been traced almost wherevcr the whaling and sealing ships 
have advanced between Spitzbcrgen and Greenland, and there is 
reason to belicve that they mill bo observed at the head of Smith 
Sound also. 

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

At all times of sudden barometrical oscillations tho observations 
should be made as frequently us possible, as by this means i t  imy 
be rendered possible to ascertaiii whether the c a ~ t r c  of the disturb- 
ance has passed north or south of the ship. 



A copy of Capt. ~~offmoyer's weather charts is supplied, and St 
will be evident from an inspection O€ thesc charts of what im- 
portance accurate observations in high latitudes be for the 
gubsequent study of the weather of Europe during the Period 
embraced by the stay of the Expedition in the Arctic  sa^. 

2. NOTE ON AUBORAL OBSERVATIONS. By PR@f. sTOIcE% 
Scc. B.S. 

_- 
The frequency of the Auroni in Arctic regions affords peaulitw 

facilities for the sturly of the general feraturw of the 13imi+ 
inenon, as in case the observer thinks 110 has perceived any 
law, he will probably soon and repeatedly have opportnnitics of 
confronting it with observation, The following p i n t s  itrc worthy 
of attentioil. 

J'treamers.-It is well lcnown tbat, at least as :L rule, the 
streamers me parallel to the dippingneedle, as is inferred from the 
&soruntion that they form arcs of great circlcs passing through 
the magnetic zenith. It has k e n  stated, however, that they have 
sometimes been men curved. Should nnythiiig of this Iiiiid be 
noticed, the observer ought to note the circumstxces iuost 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 from the circumstance that 3 number of short, 
straight streamers stwt from bases 80 arrmged that the luminosity 
:ts D whole presents the form of a curved band. 

Msve the streamers any lateral motion, and if 80) is it from 
right to left or left to right, or sometimes one and sometimes the 
other, according to the quarter of the heavens in which the 
strc:amer is seen, or other circumstances ? Agdii, if these be 
lateral motion, is it that the individual streamers move sidew:q, 
or t h t  fresh strcninrrs arise to one sidc of the Sormcr, or partly 
the one and partly thc otlier ? Do fitreamcirs, or does sumo por- 
tion of a system of streamers, appear to hwc m y  uniform relation 
to cloudt;, as if they sprig from them ? Cu;u stars be seen imnie- 
diLltely under the base of streaniers ? Do streamer# appear to hs\~e 
uny definite relation to mountains ? Arc they pver wen bctwecii 
the observer and iI mountain, SO :M to  appe:ar to  bc projected 
oil it ? mlis or any othw indicatiori of a low origin ollght to 110 
most carefully dcvxribed. 

When streamers fOrlk1 corona, the cllnractcr of it s1iouId be 
delcscribed. 

r'luroral rirches. - Are arches R I W ~ L ~ S  Iwrpendieulur tc) the 
nlagnetic metidinn 3 If incomplete, do thpy grow Iatcrally, 
and iS 50, in what inanner, ami tom:&rcls whioh side ? Do thry 
almi~ys mow from north (mr\gnetie) to south, mid if bo, is it 
by ti southerly motion of the individunl atrc:iniers, or by 1~~~~~ 

strc:tmnrs hpriiigiiig up to tlie south of ihc old 0 1 1 ~ 6  ? Willat ( I , ~  
eslimation, or by reference to known stnrs) iiiay be thc breadth of 
the arch in different positions in its prog~eqs ? Do a&es aplx"r 
to be nothing but congeries of streamers, or to have au indepen- 
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dent existence ? What relation, if any, liave they to clouds ; and 
if related, to what kind of clonds are they related ? 

Pdmtions.--Do pulsations travel in any invariable direction ? 
What time do they take to get from one part of tlie heavens to 
another ? Are they running sheets of continuous light, or fixed 
patches wliich become luminous, or inore luminous, in rapid buc- 
cession ; and if patches, do these appear to be foreshortened 
streamers T Are tlie same patches luminous in successive pulsa- 
tions ? 

Sounds (?)-As some have suspected the Aurora t o  be accom- 
panied by sound, the observer’s attention sl~ould be directed to 
this question when an Aurora is seen during a calm. If soiind be 
suspected, the observer should endeavour by changing his posi- 
tion, brushing off spicules of ice from the neighbourllood of his 
ears, his whiskers, Ac., to ascertain whether it can he referred to 
the action of such wind 5s there is 0x1 some part of his dress or 
person. I f  it should clearly appear that i t  is not referable to the 
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 tlie phenomenon. 
Answers are not deinanded, except in such cases as definite 
answers can be given ; and the observcr should ltecp his attention 
alive to observc and icgard any other features which may appear 
to be of interest. I t  is desirable tliat drawings should be made of 
remarkable displays. 

Observations with Sir William Thornson’s clcctrometcr would 
be very interesting in connexiori with the Aurora, cspecidly n 
comparison of the readings before, during, and after a pa~sagc of 
the Aurora across the zenith. 

- 

IV.-ATMOSPHERIC ELECTRICITY. 

1; INSTRUCTIONS for the OBSERVATION of ATMOSPIIE~UC 
By PROFESSOR S I R  WILLlAM TIIOMSON, ECECTltICITY. 

LL.D., F.R.S. 

The instrument to be used is the portablc elcctromctcr rlwcribetl 
in Sir Wrn. Thornson’s reprint of ‘ 6  Papers on Eleclrostatics :m(l 
Mngnctibm,” $4 368-378.* Pull directions for liceping the instru- 
ment in ordcr, p p a r i u g  it for use, and using it to makc o~sc~ \ ’ :L-  
tions of atmospheric electricity, are to be fouud in sections 372- 
3’7G ; these are summarized i n  thc following short practicd 
rules :- 

I. The instrument having bcen received from the nialrer with 
the inner surface of tlie glass, and all the inctnllic surfaccs within, 

* A copy of this book lias been fielit by the :iutlior for tlie use of the officer 
01’ officerti to  whom the observations of atmospheric elcctricity are committed. 
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clean and free from dust or fibres, and the pumice dry. T o  pre- 
pare it for use : 

(1.) Remove from thc top thc cover cmrying the pumice. 
Drop upon tho 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 
so much acid as to show aim& any visible appear&&e of moisture 
when once it has soaked into the pumice. Replace the cover 
without delay, and screw it firmly in its proper position, and 
theu leave the instrument for half an hour or an hour, or ally 
longer time that may be convenient to allow the inner surface of 
the glass to be well dried through the drying effect of the acidu- 
lated pumice on the air within. 
(2.) Turn the micrometer screw till tlie reading is 2,000. 

(There are 100 divisions on tho circlr which turns with the screw 
on the top outside, and tlie numbers on the vertical scale inside 
show full turns of the screw. Thus each division on the vertical 
scale inside corresponds to 100 clivisions on the circle ; and 20 
on the vertical scale is read '' 2,000.") Introduce the charging rod 
and give n charge of negative electricity by rncans of the small 
electrophorus which accompanies the instxument. When enough 
has been given to bring the hair a little below the iniddlc of the 
space between the black dots, give no inore charge ; but remove 
the charging rod and close the aperture immediately. I f  now the 
hair is still seen a little below the middle of the spmc between tho 
black dots, turn the screw head in such a direction as to raise the 
attracting disc, and so diminish the attraction till the hair is exactly 
midway between the dots. WrLtch 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 the glass), turn the micromcter screw in thc directioll to la.lvcr 
the attracting plate, SO as to keep the hair midway behvecn tlie 
dots. 

(3.) The iiisulation wilt generally i p r o v c  for several hours, slid 
sometimes for several days, after the inslrument is first charged. 
The instrument may be considered to be in a satisfactory state if 
the earth reading does not diniinisli by more than 30 clivisious per 
24 hours. If the maker has been fol.tunate \\lit11 respect to the 
quality of the snbstnncc of the glass jar, the e:wth re:uiing may llot 
sink by more than 30 divisions per .v\Tcelr, when the pumice is 
snfficien tly moistened with strong and pure sulphuric acid. Re- 
charrgc with negative electricity occnsionally so as to keep tllc 
earth reading between 1,000 and 2,000. 

11. To keep the instrument in order. Watch the pumice ca1-e- 
fully, lookirlg at it every day. I f  it begins to look moist, remove 
the covei', take out tho screws holding tlie lead cup, removc the 
pumice and dry it on a shovel over the gnlley fire. When cool put 
prrparcd sulpliuric ticid on it, replace i t  in thc instrument, :~ncl re- 
electrify according to No. I. 

h h e r  leave the putitkc uiiwutchcd, i l k  tlie iszst~ltn~elat, .fo)* as 
h a g  US a 7UCck.  
FOlt A WEEK 011. LONGElt TAlCIS THE PUJIICE OUT OF IT, 

W U E N  TIIE INSTRU&lI&RT IS TO IJE OUT OF USE 



III. TO use the portable electrometer for obsei-ving atmospheric 
electricity : 

(1.) The place of observation, if on board ship, must be as far 
removed from spars and rigging as possible. In  a sailing ship or 
rigged sterner the best position for the electrometer generally is 
over the weather quarter wlien under way, or anywhere a few feet 
above the tafferel when at anchor. On shore or 011 the ice a 
position not less than 20 yards from any prominent object (such 
2s a hut or a rock or 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 iii 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 case of making 
observations from an open boat. 

(2.) To make an observation in ordinary circumstances the 
observer stands upright and holds or places the electrometer in a 
position about five feet above the ground (or place on whicIi he 
standfl), so as to bring the hair and two black dots about level with 
his eye. The umbrella of the principal electrode being dowiz to begin 
with (and so keeping metallic connection between tho principal 
electrode and the metallic case of the instrument), the observer 
commences by taking an 6‘ earth reading.” * The stfie1 wire, with 
a match stuck on its point, being in position on the principal elec- 
trode, the match is then lighted, the umbrella lifted, and the 
micrometer screw turned so as to keep the hair in tho middle 
between the black dots. After the umbrella has been up and the 
match lighted for 20 scconds or half a minute, a reading may be 
taken and recorded, called an ‘‘ air reading.” A single such r c d -  
jng constitutes a valuable observation. B u t  a series of readings 
taken at intervals of a quarter of a minute, 01‘ half a minute, or at  
moments 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 thc match if it  is not a11 burned 
away, Iower the umbrella home, and take an earth reading. 

(3.) Thc electric potential of the air at the point of’ the burning 
match is found by subtracting the earth reading from the air read- 
ing at any instant. When the air reading is less than the earlh 
reading the air potential is negative, and is to be rccordecl as the 
difference between the earth reading and the air reading with the 
sign - prefixcd. The earth reading may be generally taken as 
the mean between the initial and final earth readings. But tlic 
actual earth rcadings and air readings ought all to be recoriled 
carefully, and the full record kept. 
(4.) Note and record the wind at the time of each observation, 

also tho character of the wenthcr. 
IV. Observations to be made : 
(1.) A t  the coinmencement of the Expedition, in tlie course 

of the northward voyage, observations of atmospheric clect,ricity 

* Electrostatics ma Mugnetism, $ 376. 
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ought to be taken regularly three 01’ four tinles a 
occasiona1ly during the night to give the ObSwver Some pl-actico 
the Use of a lantern for reading the.divisions on the circle anci Of 

the vertical scale. 
(2.) m e n  stationary in winter quarters observations should be 

made three times a day at  intervals of six hours ; for exanlPle, at  
8 a.m., 2 p.m., and 8 p.m., or at 7.30 a.m., 1.30 p.m., and 7.30 P.m- 
Whatever times arc most convenient may be chosen provided they 
be separated by intervals of six hours. 

(3.) It is very desirable that hourly observations should be 
made, if only for a few days, in winter and in summer. If  possible 
arrangements to do so at least for six consecutive days in minter, 
and for six consecutive days in summer should be made. The re- 
sults will be very interesting as showing whether there is a diurnal 
or semi-diurnal period in either the Arctic winter or suinmer, 
as we know there is at every time of year in places outside the 
Arctic circle. 
(4.) Make occasionally special observations when there is nny- 

thing peculiar in the weather, especially with reference to wind. 
V. Special precautions : 
(1.) I n  the Arctic climate more care may be necessary than in 

ordinary climates as,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 II glove, a fine 
wire ought to be tied round the brass projection which carries the 
lens, or otherwise attached to the outer case of the electrometer, 
and by this wire sufficient connection maintaiued with the earth 
during an observation. The connection will probably be fiufficient 
if a short length of the wire is laid on the ice and the observer 
stands onit. Enough, however, is not yet known as to elcctric 
conductivity of ice : and to malm sure it may be necessary to have 
a wire or chain let down to the water through a hole in the ice, 
and metallic connection kept up by a fine wire between this and 
the electrometer case during an observation. 

(2.) The observer’s cap (particularly 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 :ma arms, 
kept in metallic communication by a fine wire with the band or 
hands applied to the case of the electrometer or to the micrometer 
screw head, should therefore be uscd by tlie observer (and nssis- 
ta% if he has an assistant to carry lantliorn, or Gr  any other 
purpose), unless he has made sure that there is no sensible dis- 
turbance from those causes, without the precaution. 

VI. Instruments, stores, and appliances for observstion of ntmo- 
spheric electricity sent with the Expedition : 

1. ‘ h o  portable ehtrometers, Nos. 35 and 36, cac11 Tvitl1 One 
steel wire for carrying match, O ~ C  charging rod, and one electro- 
phorus for charging the jar. 
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2. Six spare steel wires (three to go with each instrument). 
3. Supply of matches ready nixie. (The slowey the match 

bums, the better. If those supplied burn too fast, 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 lead, and roll into matches with thin paste made with a vcry 
little nitrate of l e d  in the water.) 

5. Six spare pumices (three for each electrometer) ; india rubber 
bands to secure pumice in l e d  case. 

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

7. Tin foil and fine wire. 

1. SPECTKosCoPIC 

(1 . )  O~,SERVATIONS 

V.-OPTICS. 

OBSERVATlONS. By PROF. a. G. STOIiFS, 
See. R.S. 

of the SPECTRUM of tlie SUN with a view to 
Terrestrial Absorption. 

I t  has long been known that when the Sun is near the horizon 
additional lines and bmds are seen in its spectrum, which are 
either not observed wlien the Sun is high, or are found to be 
much narrower. These arc referrible to terrestrial nbsolption, 
and maps have been made of them by Brewster and glads ton^., 
by Lngstrom, and by Hcnnessey, which are sent with the Expedi- 
tion. lZecent researvhes appear to show that the  greater part at 
any rate of these additional lines are due to watery vaponr, but it 
is still a question whether some of them may not be d m  to some 
other constituent of the earth's atmosphere, to some substnncc 
present in the atinospliere in such minute quantity as to elude 
cliemical tests. 

I n  the extreme cold of tlie Arctic regions the quantity of 
water present in the elastic state in, thc atmospliere must be com- 
paratively small, arid consequently the absorption duc to aqueous 
vapour at a given small sltitude of the Snn, might be expected to 
be considerably rcduccd as compared with wliat is observed in 
warmer, and especially in tropical countries ; and, as we have 110 

reason to  suppose that the other absorbing constituent or eoii- 
stituents of the atmosphere, if such there be, would be similarly 
affected by cold, the comparison o€ the absorption- spectrum 
obtained in Arctic countries with that observed in more tempera1 e 
climates might afford Inearis of detecting bands of absorption, if 
such there be, of' other than aqueous origin, and thereby perhaps, 
by subsequent reserirchcs at home, of leading to tlie discovery of. 
some other constituent of the atmosphere present in qimntity too 
minute to admit of direct detection. Besides, tlir length of time that 
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the Sun reln:iins at a low altitude every shortly after he n ~ l t c s  
his fil-st appear;~llcc in the spring affords time for mom deliberate 
obscrvatioris ~ h a n  can be made during the few minutes he remains 
:it :I low altitude in places in compnrntively low latitudes. 

'Yhe Expediiion will be furliislleil with a spectroscope of high 
tlisperfiion, and with maps of the spectrum showing the additional 
bands seen when the Sun is low. 

The best time for 0b:ervntion \vi11 be in the spring, shortly 
after the first appearance of the SuD, os, if circumstances s ~ o d d  
allo~v, in the a~ifumn, shortly before he disappears for the winter, 
innsmuch as in either case the Suu will remein for D comparatively 
long time at D very low altitude. 

As the appenrsnce of the spectrum changes a good deal with 
rho degree of detail in which it is seen, the spectrum should, i n  n 
preliminary trial, be conipared with the n q s ,  and that map more 
especially workcd with which best matches the object. The 
powel: of the spectroscope iniglit even be reduced by the remo~al 
of one or two of the pl*isms, if a better match 3s  to degree of 
detail can thus be obtainrd. 

For the actual observations, (lays should be chosen when tbc 
Sun is clear down to the horizon. 'rho object is to be coiii- 
p:iiwd with the niap or maps selected, going regularly through a 
portion of thc spectrum each day as time permits, nnd making 
menioranch of the nccordauce or otherwise of the object with the 
map. Measurements need not in gcneral bo taken, except when 
tlic identificntion of a line is doubtful. Slionld the relative 
streilgtli of any terrestrial line as compared with its fellows appear 
distinctly different in the object fxom what it is in the imp, such 
line should be niarlted for re-examination. 

The lines so marked should su1)scqucntly be re-examined at 
various low altitudes of the Sun. It is t o  be rolncmbererl thnt 
thc varions lines 01- banils of tzbsorption as seen under otherwise 
given conditions mid at a given place, do not all increase in the 
same proportion as iho Sui) approaches the horizon ; so that tho 
apparcnt :Lbnormal strengtli of any particular liiio as compared 
with its €cIlows \vliicli had been noted in the first instance might 
bo due to i t s  having bccn seen at n different altitude of the Snti 
from that to which tlie map relates. 

The probability of the discrcpanoy between the objecc nncl 
tho map being thus oxl,licnble is to be judge(1 of by the result of 
the re-examination. Should it appear at all probable that the 
result is riot thus to be explained, thc line shoulcl bo noted by 
reference to the map, or if its identification shonld be at, all 
doubtful, its distances from two neighhouring easily identi6ablc 
lines right and left of it should be measured, and its brcadtll 
rneasured or estiwatcd with refereuce to some otller line, the 
nypeuniice of which agrees with its represelltation in the map. 

Should any of the lines, even after thc re-exanlinatioll remaill 
:qqxircntly discrcpmt from the map, it would be wcll, i i  leisurc 
y y n i t ,  to examine thein again furtlxr 011 in the SCaqOll ullder 
diff:i*cnt conditions of teinperatnre, direction of .witld, &e., anti 
note ivhetllcr any change is obswvrd. 

3Gi29. 
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(2.) SPECTRUM of the AURORA. 
The spectrum of the aurora contains a well-known conspicuous 

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 is more difficult 
account of their faintness, and there arc 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 thc lines (Le., whether 
they are strictly lines, showing images of the apparent breadth 
of the slit, or narrow bands, sharply defined or siiaded off) should 
also be stated. 

Sometimes a faint gleam 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, as in the former case, the auroral origin is 
detected by the chief bright line. The observer may thus be led 
to be on the look out for a display which otherwise might have 
been missed. 

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

Sir Edward Sabine once observed an auroral arch to one side 
(say north) of the ship, which was in darkness. Presently the 
arch could no longer be seen, but, i,here was a general diffuse 
light so that a man a t  the mast head couId be seen. Later still 
the ship was again in darkness, and an auroral arch was seen to 
the south. 

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

2. POLARISATION OF LIGHT. By W. SPOTTISWOODE, M.A., 
LL.D., Treas. R.S. 

The fact ofatmospheric polarisation, and the laws which regulate 
it, are already well known. And it is therefore not probable that 
observations upon it, although made under Homewhat unusual 
circumstt~nces, will add materially to our knowledge. A t  thc same 
time. a s  the instruments arc extremely portable, and the observa- 
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tions readily -de, it app-ys qui* wortlx while to  repeat s o ~ e  of 
them. 

TI:@ main features of polarisstion in liglit from the sky are de‘ 
scribed in the book which acconipnnies the instrumellts ; and they 
may be observed with a Nicol’s prism nnd biquartx, with :L SfLVnrt’s 
polariscope, or even better wit11 a Nicol, or a double-image ~l*isnl, 
done. The st:xteineiit that the po]arisation is clue to the scattering 
of light from small globules of W E L ~ ~  snspended iii the atmosphere 
in the shape of mist must be regarded perhaps rather as a sugges- 
tion than as an established fact ; rind any observations made under 
different atmospheric conditions czpnble of being broogbt 50 bear 
0x1 this question will be valuable. 

I t  i s  Irnovn that the light coming from :L rniiibow i d  polnriscd. 
It will be worth while to ex:tminc wliethw the mine is tho case 
with that from halos, &c. If this be so, obscrvo t h o  positions of 
t,he Nicol, or double-iniaee prism, in which the light is extinguishcd 
(or most enfeebled) at> diEewnt p%~ts of the phenomenom. 

I t  bas bcen suggested that the Aurora, innsinuch as it presents 
:L structural character, may afford tracos of po1nris:~iioii. IIaviiig 
reference to the fact that the stria? of the electric dischnrgc: in 
w x u m  tubes presents no such feature, the probdiIit,y of the sug- 
gestion may bc doubted. But it will still be worth while to put 
the qudion  to an experimental test. 

If traces o€ polmisation be detected, it must not at oncn be 
coricluded that the light of the Aurom is polarised; for the 
Aurora may be seen on tlie background of  s sky illuminated by 
the moon, or by tlw m i l ,  if not too far below the horizon, and 
the light from either of these sources is, in general, more or less 
polarised ; therefore, if the light of the Aurora bo suspected to 
Le polariscd, the pohriscope should bc dii~cctcil to ail adjacent 
portioii of clear sky, free from Aurora, but illuminated by the 
)noon 01’ suu as iioarly as possible similar, and similarly situated, 
to the former porhioii ; a id  the observer must then judge whether 
the polarisation first obserycd be merely due to the illumiiiation 
of the sky. 

The light from the Ice b&~k slioulcl be ralso examined for traces 
of polarisation, 

The presence of polarisation is to be dotemined : 
(1.) With a Nicol’s prism, by observing the light through it, 

by turning the prism round on its axis, and by examining 
whether the light, :ippearB byightest in some positions and least 
briglit in others. If such be the case, the positions will be found 
t o  be st right angles to  one another. Tile direction of “ the plane 
6‘ of polarisation ” will be determined by that of ihe Nicol a t  
either of these critical positions. Tile +ne of polarisation of 
thc. light tmisniitted by a Nicol is parallel to the longer di:iqonal 
of the face j and, accordingly, the plane of polnris:ttion, or p r t i a l  
polarisdon, of the observed light is pm\\e\  to the Ionger cIi:lmeter 
of {lie Nicol when Ihc I~nnsniittetl light it; :I{ its gr(::ltest, inteixsit~y, 
or to  the sliorter when it, is :it its Iewt. 

P 2 
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(2.)  The observation with a double-image p r i m  is similar to 
that with a Nicol. This instrument, as its name implies, gives the 
imagm which would be seen through the Nicol in two rectangular 
positions, both at once, so that they can be directly compmed ; and 
when in obscrviiig polarised light the instrument is turned SO 

that one image is at a maximum: the other is simultaneously at 
a minimum. Both these methods of observation, (1) and ( 2 ) ,  arc 
especially suitable for faint light ; because in such a case the eye 
is better able to appreciate differences of intensity than diEerences 
of colour. 

(3.) The observation with a biquartz differs from (1) only by 
holding a biquartz (a right-handed and n left-handed quartz 
cemented side by side) at a convenient distance bcyond the Nicol, 
and by observing whether colour is or is not produced. Tf the 
Nicol be so turncd that the two parts of the biquartz give the same 
colour (choose the neutral tint, teint de passage, 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 towards blue. This observation is obviously applicable 
to a change in the plane, either at different parts of the pheno- 
menon at the same time, or at the same parts at different times. 

(4.) We may use a Savart’s polariscope, which shows a seriec: 
of colourcd bands in the field of view. For two positions at 
right angles to one another, corresponding to the two critical 
positions of n 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 bin& when the central 
one is light, perpendicular to them when the central band is dark. 

The instruments supplied will enable the officer charged with 
them to repeat all the principal experiments in the polariFation of 
light. After n little practice the observer will be able to make 
his own selection of apparatus, and to :~pply the method of obser- 
vation best suited to the pariicular circumstances in which he finds 
himself placed. 

3. INSTRUCTIONS in the use of the SPECTROSCOPES supplied 
BY J. NORMAN LOCKPER, t o  tlic ARCTIC EXPEDITION. 

F.R.S. 

The instruments supplied are as follows :- 
A.-An mtomatic 6-prism spectroscope of Inrgc dispersion 

13. -A direct-vision spectroscope by Merz for observations of 

C,-A direct-vision spectroscope by Browning for observations 

D.-A miniature spectroscopc for observations of t,he auror:l. 

for observations of the Sun. 

the sun and of the aurora. 

of the aurora. 



Instructionsjbr use qf'fiLstruinaiLt A. 

Tlie stand, with its train of prisms, shodd be tabu out Of the 
box and placed on a firm support. The prisms if dusty should 
tlien be wiped with a soft brush or lwtlier, cnre being hken, if the 
leather be used, to move it in one direction little as possible, 
to prevent scratches. The tube fiirnislied with :I focussing S C ~ C W  
ShOUld, after the tlcljustniellt referred to in the paragrl,h, be 
screwed into the ring XvIiich mo\reS :%long the arc, The otlier tub($ 
bllould be fixed into the other fixed ring. 

TO focus the observing telescope insert the eye-piece to be 
used, and obtain an image of a distant object, using a piece of 
glass, of the colour of that part of the spectrum to be observed, 
between the eye-piece aiid tho eye. When this has bcen clonc nncl 
bot11 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 aiid slipping yicce slioulcl bo so inserted into the 
collimator tube that the :djusting screw of the slit will be oil the 
side neareat the observer. 

Tho whole train of prisms should be covered with blt~clr velvet. 
This mny be snpported by D piece of ihick c:irdbowd (blaclrencd) 
resting on the two tolescopes, niid tr:iin of prisms in order to  
prevnnt it from intercepting m y  of the light. 

Coloured glasses are snpplied in order to prcvent the observs- 
tions of each part of the spectrum being interfered with by tho 
prescnce of stray light nf any other coloiir thctn that under obser- 
vation ; these should be placed in front of tlie slit. 

It will be wcll to commcnce all series of observations of the 
region B-A at tlic more refrangible side of 13, noting niicroinctcr 
reading, both number of revolutioiis niid ~~l,ihs, i n  each casc. S 
will then serve as a zero. It will bc foiuid that the slit will bewr 
opening witbout iiiucli loss o f  definition a b  the less rcfraiigiblo 
revion betwcori rc aiid A is appronclied. 

l h e  less re€rangiblc line of D mid b, and F mid C theinselve~, 
111:iy be used in tlic saiiic manner for obscrwtions in tlic rcgions 
of the spectrum new these lines. 

T o  render tllc light more intcnsc lenses are supplied to tlirow :m 
image of the sun or an intenso parallel beam tlirougli tlic slih : 
ilie sun can be followed by tho ttengent cw mo\-cnieiit fixed to 
tllc support. The height of thc. sun slioultl bc recorded agt~iiid~ 
each obscrvntion, nnct this C:LII bc facilitated by lieeping the colli- 
mator curefully levelled, marking degrees on tlie slit plntc and 
observing where the image of tlif sun fills. 

It will be obscrvetl that in Aligstroin'e maps the gradations of 
the cff'ect of absorption from mriximum (above) to minimum 
(helow) are shown. hi MY. Ilcnnessey's maps these grtulritioiih are 
:ibsent. It will be wcll to preparc a wide spcctrum, on a scillc 
about eqiid to that employed by 1\11.. I-Icniiessey, showing the 
w:idatioiis arid the variations, if any, from those observed by 
b, 
Angstrom. 

c ,  
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Instructionsfor use of Instrument B. 

Three sets of direct-vision prisms are supplied with this speclro- 
scope. When all three sets are used the dispersion will be suffi- 
cient to enable it to be used for the Sun in the same manner as 
instrument A (except for the least refrangible portion), whcn some 
of the foregoing instructions will apply. 

It has been, howeverl provided chiefly for observations of thc 
Aurora, and when used for this purpose only one bet of prisms (as 
packcd in the box two sets are mounted) and the lower power eye- 
piece should he employed. 

One method of measuremeut which can be employed by this 
instrument is as follows :--The ndjusting screw with scale nearest 
the eye, for reference called the ‘6 reading screw,)) is sct to the cen- 
tral division marked 10 on the paper scdc. The other similar 
adjusting screw furthest from the eye, for reference called tho 
“ bending screw,” should be adjusted so that the needle point visible 
in the field of view is coincident with some definite line in the 
green, say the green line in tlie aurora. 

Measures of auroral lines right and left of this line can then be 
made and recorded, and these nieasures can be compared with 
those of the lines of other spectra, either simultaneously by means 
of the rcfrrence prism, or afterwards. 

A. variation of this method will be to set the reading screw to 
10, and the bending screw so that the solar line 6 is adjusted to 
the needle point. Solar positions cmi tlien be reed off before thc 
auroral observations are made, and a map prepared on which tho 
positions of auroral lines can be at once recorded. 

, 

SPECTROSCOPIC WORK. 

Scales prepsred on Mr. Capron’s plan, together with fbrnis for 
recording positions, also accompany the instrument. I n  using 
these carefully insert the principal solar lilies in their places 011 
the forms, as taken with a fine slit, and lceep copies of this scale 
for use. I f  the slit opens on& on o m  side, note on scale in which 
direction the lines widen out, whether towards red or violet. 
ALSO fill up some of these forms with gas and otlior hpectra, as 
t:Jten at lcimrr zuitJi tJie same instrument and scale. 

When observing close the slit (after first wide opening it), :is 
much as  light will permit, and then with pen or pencil record the 
lines :is secn upon the micrometer scale 011 t l J C  correspondi~ig p r t  
of the form, and note at ovtee relativc intensities with Greelc 
letters, a, p, &c. (or numbers). 

Reduce at leisure line-places ou scnle to wave length\, rtlld note 
as to each line the p r o b d l e  limits of iiistrumental error. 

I n  case the auroral spectrum is so faint that the needle point or 
micrometer scale is inviaible, half of the field of view may be 
covered with tinfoil, with a perfectly straight Bmooth edge running 
along the diameter of the field, in perfect focus, and parallel to 
the lines of the spectra. The red ing  screw being set to 10, tile 
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bending screw should then be adjusted so that the greell line of 
the aurora is just eclipsed behind the blackened edge of the tinfoil. 
A similar ,eclipse of other lines will give their positions. 

I n  this instrument the reference prism is brought into action 
by turning the slipping piece to which is fixed the two terminals. 
Care should be taken that the prism itself is adjusted before coni- 
mencing observations, as it may be &alien out of position on the 
voyage. The tubes provided for tho rcference spectra may be 
either fastened to the terminals 01% :%i*ranged in Some other manner. 
The air spectrum may also be used :ts a reference spectrum. T o  
get this two wires should be screwed into the insulators, their 
ends being at such a distance apart and in such a position that 
the spectrum is well seen. 

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

instructions. 

General 06servations regarding the Spectrzcm of the Awora.* 

Note appearance, colour, &c. of urc, streamers, coronu, and 
patc7ies of light. 

Get compass positions of principal features, and note amy change 
o f  niugitetic intensity. If coronii forms, take its position and 
apparent height. 

Look out for phosp7~orescence of aurora and adjacent clouds. 
Listen for reported sounds. Note any peculiarity of cloud scenery 
prior to or pending the aurora. 

Sketch principal features of the display, and indicttte on this 
sketch the parts spcctroscopic:dly examined. 

Examine line i n  red specially in reference to its assumed con- 
nexioii with tclluric lilies (little u group), and note as to i t s  
hightc,ning in syinputlig ‘with any of the otr’Lev lines. 

Examinc lino in ycl~ow-green (Lngstrijm’s) as to brig~itness, 
tcidth, and sharpness (or nebulosity) at the edges. Notice as 
to a peculiar $%&eying in this line sometimes seen; note also 
whether this line is brighter (or the reverse) with (L .fall of tem- 
perature. 

Note whether the aurorz can by their spectra be classed into 
distinct types or forms, and examine for dzflerent spectru as 
u iider- 

Note ozone papers at the time of aurora. 

a. The auroral glow, pure and simple. 
8. The white arc. 
y.  The streamers arid corona. 
6. Any phospliorescent or other patches of light or light- 

cloud in or near the aurorae. 

* In these observations some suggestions made by MY. Capron litwe been 
incorporated. 
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The inforniation collected together in tlic ‘6 Manual )’ should be 
carefdly consulted, and the line of observations suggested by Ang- 
strom’s later work followed out. To do this, not only record the 
positions of any €eatures you may observe in the spectrum, but 
endeavour to determine if any, and if so which, of the features 
vary together. Compare, for instance, the two spectra of nitrogen 
in the Geissler tube supplied, by observing first the narrow and 
then the wider parts of the tube. I t  will be seen that 6he dif- 
ference in colour and spectrum results simply from an addition 
to  the spectrum in the shape of a series of channelled spaces in the 
more refrangible end in the case of the spectrum of the narrow 
portion. 

Try to determine whether the difference between red and green 
auroras may mise 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 increa4ed brilliancy of any of the auroral 
lines. 

Remember that if auroral displays arc clue to gaseous particles 
thrown into vibration by electric disturbance, increuscd electric 
tension may either (1) dissociate those particles and thus give rise 
to a new spectrum, the one previously observed becoming dimmrr ; 
or (2) throw the particles into more intense vibration without 
dissociation, and thus give rise to new lines, those previously 
observed becoming blighter. 

Careful recorda of auroral phenomena from both ships may 
enable the height of some observed from both to be determined. 
I t  will be very important that those the heights of which are deter- 
mined by such means should be carefully observccl by the spcctro- 
scope, in order to observe whether certain characteristics of the 
spectrum can be associated with the height of the aurora. 

VI. -MISCELLANEOUS OBSERVATION S. 

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 1853-4 :- 
Bay frozen over for some miles on 22nd September 1853. 

ft. in. 
20th December 1853, { ~ ~ y ~ ~ ~ e ~ ~ ~ ~  ice thick - 4 7 

- 5 9  
3 )  - 7 0  

24th January 1854, 35 days’ interval ,, 
25th February ,, 32 ,, 
25th April ,, 59 ), 9 )  Y, 

25th Msy ,, 30 ), 9 8  ,, - 8 18 
” 7 I l f  

9 ,  

1 
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I n  the first three (December, January, aod February) of the 
above examinalions, carefully made by cutting holes it1 the ice, 
the ice was tough (what Weyprecht calls ZeutAer?/), opaque, that 
is translucent, certainly not transparent like freuh-water ice, and 
always so salt that the water from it was not fit to drink. 

I n  March I find no examination was made, my seven men and 
myself being either away or very busy that month, but the men who 
measured the ice in April and I\.lay assured ine that in Cutting 
the holes they found the ice iii the same state (tough and opaque) 
its it had beeu on the three previous occasions. Being absent in 
A.pri1 and May on a long sledge journey, I could not test the ice 
personally. 

I am told that the " rough, old, wasted ice " mentioned by me 
as ulmost always giving good drinking water when thawed, has 
been confounded with what is called 6'  rotten ice." Now the 
two are quite distinct and different. Rotten 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 plsccs) acting on its under surface, 
whilst the temperature of the air is still much too low to have any 
effect on the upper part. 

This " rotten ice" becomes spongy and dangerous to travel 
over. It is very common in Smith's Sound, according to Kaiie 
and Hayes. 

The wasted old ice I spoke of, gonurally breaks up into detached 
floes when quite solid and several fcct thick, and is gradually 
worn away, sometimes into dl sorts of curious shapes, by the 
combined action of the sea aud atmosphere. 

In  the very excellent scientific report of tlio Austro-Huiignriaii 
Arctic Expedition given in *' Nnturo " of the 11th March, Wey- 
preclit tells us, " that in 24 hours ice a foot thick was formed on 
" the sea by :I temperature of minus 37O.5 to 50' C., and that the 

' " salt of the sea water had not time to be displaced entirely, as 
" the formation of the ice went on too quiclrly," &c. 

1 found that ice formed on the sea by the gradually lowering 
temperature of early winter did not eliminate the salt any more 
than in the case of quick freezing given abovc. 

To  quote again from Woyprcchf, " Tllc melted water (from sea 
'' ice) at the end of summer is therefore dmost free from salt, 
'' and has a specific gravity of 1.005." 

This distinguished officer may be quite rigllt, but I do not go 
so far as he docs. 

My idea is that at the end of summer the portion of the fioe 
th:Lt floats above water will be found fresh or ncarly so ill most 
c:ises, but that llle submerged part will be decidedly biiny . I am 
riot, however, certain of tliis. 
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Thc following arc the mean temperatures of the months in 
which the ice was mmsured, corrected us neiirly :is practicable for 
error of thermometer ascertained by freezing mercury :- 

Below zero. 
Mean temperature of December 1853 - * - 25.5 F. 

97 ,, January 1854 - 32.4 ,, 
9, ,, February ,, - 38.4 ,, 
Y I  y, April 9 ,  - 1.7 ,, 
9 7  ,, Mtirch ,, - 20.5 ,, 

2. I~INTS towards OBSERVATIONS in the ARCTIC REGIONS. 
By PROF. J. TYNDALL, LL.D., F.R.S. 

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

the atmospheric conditions under which they occur. 111 connexion 
with this point it will be useful to consult Scoresby's Arctic 
Regions, Vol. I. 

2.  In  water contained in vessels surrounded by cold brine, I 
once observcd the formation of small hexagonal, and stellar 
crystals. They were formed at some depth below the surface, 
and rose to the surface. Water in the Arctic regions could be 
rctpidly exposed so as to render a verification and extension 
of this observation possible. 

3. By permitting a thermometer to be frozen in water, and 
exposed to a varying temperature, a rough notion of the rapidity 
of the conduction of heat through ice might be obtained. The 
experiment would be more valuable if' a prism of ice, at ii 
very low temperature, were warmed n t  one cud, and the flux of' 
Iieut determined by the observation of thermometers, sunk in the 
ice at different distances from that end. Only, Iiowcvcr, when 
there is plenty of time at the observer's disI)osaI should this 
observation be made. 

4. The rate at which the ends of some of thc Arctic glaciers 
advance into tho sea ouglit to be determined by a theodolitc. 

5. If possible, it would be desirable to compare this terminal. 
motion with the motion :it some distance from the sea. 

6. The question whether the glaciers break off to form icebergs 
through being lifted by the water underneath their snouts, or 
through the gravity of their overhanging ends would be wortliy 
of decision. In the formcr case tho surface of the glacier would 
be in :I state of' 1origitudin:d compression, and no crevasses would 
be formed ; in  the latter case the surface would be in n state of 
longitudinal strain, and crevasses might be expected. 

7. The  height of some of the tallest icebergs ought to bc 
accurately determined. 

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



TYNDhLI;.-OU8EBVATIONS IN .kl%cTIC REGIONS* 35 

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 former times, exteuded beyond their present limits- 

10. The veining of the ice, &, the ends of the glaciers, ought to 
be sketched and described. 

11. Observations might be inado on the colour of the ice. It 
would also be interesting to determine the colour of the slry 011 

different days by a cyanometer ; and how the colour varies with 
the zenith distance. Varions cyanometcrs are deacribecl by 
Dr. Hermann Schlagintweit in the Philosophical Magazine for 
1852, vol. iii. p. 92. 

12. The polarization of the sky, and the determination of the 
iieutral points in the Arctic firmament, might also be made an 
interesting subject cf observation. 

13. The presence or absence oE germ8 in the Arctic air might 
be ascertained by experiments similar to those of Pasteur upon 
the Mer de glace. 

14. The range of :L sound of a definite chsrncter on different 
days, and at direrent 1n.m of the saiiie day, ought to be deter- 
mined. I have myself derived inuch instruction from expcrimcnts 
made- 

1. With a dogwhistle. 
2. With an open organ-pipe producing from 300 to 400 

waves a second ; a pistol fired with a definite charge would 
dso  be useful. It would also be easy to fit up a bell with 
ti hammer to deliver upon it  a strolre of constant strength. 
Mr. Tisley would prepare such a bell immediately. I n  
dl cases tlie state of the weather, when experiments on 
sound are made, ought to be noted. 

15. The aerial echoes ought to be observed ; here the sound 
o€ n cannon will be iicccssnry. The echoes of a C:LI~I~OLI, fired IO 
Ivinciward, ought to be compared with those of the swie, or of :L 
siinilar caiinoii, fired to leeward. 

16. The range of two sounds differing in pitch, say an octnve 
apart, ought to be determined; the experiments ought to  be 
repcated on different days, with the view of determining whether 
the same sound has, at :d1 times, the greatest range. 

I beg to enclose with these suggestions :- 
1 .  A copy of a paper on the Physical Properties ol' Ice ;* 
2.  A copy of :I paper on the Atmosphhere SLS a Vehicle of 

3. A copy of a book entitled " Forms of W:lter ; ') 
soulld ; 

from which various hints and suggestions may be derivcil. 
- _  --___--__ _ _  -I 

* The interual structure of the Arctic ice ought to bc cxplored by ~ 0 1 1 -  
centrated sunbeams, in the manner indicated in this p~pper. 



36 

INSTRUCTIONS 

FOR 

THE NATUICALISTS ENGAGED I N  THE ARCTIC 
EXPEDITION.  

PART 11.-BIOLOGY. 

I.-ZOOLOGY. 

1. INST~IUCTIONS for MAKI’NG OBSERVATIONS on, and COL- 
LECTING SPECIMENS ofj the MAMMALIA* of GREENLAND. 
By IIR. ALBERT GUNTHER, P.R.S. 

T o  obtain information on the present state of our knowledge 
of the Mamm:tlian Fauna of Greenlmd, the N;Lturdlists ought 
to :rcqnaint tlicinselves witli, and if possible to take witli them 
copies of, the following publications :- 

1. Richardson, 6‘ Fauna Borcali-Americnnd.” (Part cont:tining 
the Mammals.) 1829. 4to. 

2. Brown, R. ‘‘ On the Mammnlian F:~nna of Grcenli~nd,” in 
the “ Proceed. Zool. SOC.” 1868, pp. 330-362. 

3. Brown, R. “Notes on the history and Geographical rclatioiis 
‘( of the Pinnipedia frequenting the Spitzbcrgeii and Grcenlnncl 
‘& Seas,” in the “Procecd. Zool. Soc.” 1868, pp. 405-440. 

4. Boyd Dawlcins, W. “ The British Pleistocene Mammalia.” 
Part V. Ovibos nboschatus. Lond. 1872. 

5. ‘‘ Dic zweite Deutsclie Nordpolnrfahrt in den Jahren 1869 
‘‘ und 1870,” under Karl Koldewey. Leipzig, 1874. Containiiig 
numerous observations on Mammals scattered in the body of tlic 
work, chapter 13 being entirely devoted to zoology. 

The number of Greenland Mammalia is so small that most of 
the desiderat8 can be specified under the heads of the several 
species ; the following general remarks, however, may be givcll 
for the guidance of the naturalists :- 

1. One of their most important tasks is to  ascertain :ill €acts 
bearing upon the distribution or possibly gradual clisappearancc of 
Mammalian life in the directioii towards the Pole. 

2. For this purpose attention is to be pd  not merely to such 
animala as may be met with in a living state, but also to :Illy 
osseous remains or fragments which may be found on the show ; 
and such remains tire to be brought home, if practicabIe. 
- __- 

* Not including Cetacea. 
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3. Specimens of every species met with iiorth of 80' should 
be preserved, if found in any way to vary from more southern 
races. 

4. No opportunity should be neglected of emmining the uterus 
of female animals, partly to ascertain the period of procreation, 
partly to obtain fatal specimens for future examination. 

5. TO enable €uture inquirers to institute comparisons as re- 
gards the numerical increase 01' decrease of certain Mammals, 
within the Arctic circle, registers ought to be kept in which the 
numbers of indivicluals of every species seen during t,lw v oynge, 
nre entered from day to day : this refers more especially to the 
bear, musk-ox, reindeer, and walrus. 

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

1. Polar  Bear.-Ascert:iin the proportion of the number of 
males to females, noting the y e  (whetlicr full or not full grown) 
and the time of the year at which the individuals 1i:ive been observed. 
Tlie accounts of a partial hybernation of this animal appem to refer 
to the females only, which probably at some time in the winter 
rctirc into seclndecl spots to give birth to the yonng. Gather in- 
formation respecting the condition of the cudx before they are able 
t>o follow thc mother, mid preserve the skins and slrulls of such 
young examples. 

2. WoZve&e.-Occurs, according to Fabricins, in South Green - 
1:~iid ; biit if Fabricius was not niisttllreii in his determination, it 
must be limited to parts of tlie interior where reindeer can subsist. 
Obtain if possible a skin or other positive evidence of the exis- 
tence of this ltnimnl by offering a reward to the natives. 
3. Weased nnd Stoat have hitherto not been found in G$eenhnd, 

but if the Lemming, which has been met with in Enst Greenland 
only, should renppear further north or on tlie Crest coast, it is 
possibly accompanied by some species of Mustela which feeds on 
the Lemming. Specimens (skins and skeletons) or even niere 
fragments of them should be carefully preserved. 

4. TJLe Arctic Fox.-The blue and white varieties are said to 
occur promiscuously at certain localities (one or the other beiug 
predominant, and to be found even in the same litter.) ACCU- 
rate observations should be made upon this subject. Is tlie 
colour permanent in the samc individual d l  the year round ? Are 
any cnses known of an individual having changed the colour of its 
coat ? Is the diversity of colour at all in connexion with their 
food and the mode of obtaining it ? I& might be surmised that 
the white-coloured variety is better able to approach hares or 
ptarmigan than the blue which would obtain its food chiefly from 
the nests of birds, any animal offiil, shells, crnstaceuns, nnd from the 
caches they h a x  been observed to prepnre for the dearth of winter. 
Is the sense of smelling as well developed as in its European 
congener ? 

Skins and slrrletons of both varieties to be preserved. 
5. The X ~ k i m o  Dog.-If unfortunately opport111lity sllo,lld 

occur, the phenomena connected with the Arctic Dog-madness 
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should be a matter for Serious observatioii. The subject has 
been trated by Dr. W. L. Lindsay in the '' British and Foreign 
" Medico-chirir@cal Reviciv " for January 1870 and July 1871. 
The points requiringspecial attention are : 1. The probable causes 
(generally believed to be cold and darkness). Does the disease 
show itself first in dams of the pure Eskimo-breed, or in crosses 

a: between native :md buropean dogs? 2. The symptoms t~nd  
course of the disease (are they identical in both races ?). 3. The 
mrans by which the contagion is conveyed. 

The time of gestation of the pu?*e nutive breed (said to be n. 
dirrct descendant of thc American Wolf, Caizis occidentalis) 011ght 
to be ascertained ; further inibrnintioii collected as rcgttrds the state- 
ments, according to which it readily reverts into the wild state ; 
and :I number of skulls and skeletons and some skins obtained. 

6. Domestic Cat.-h localities where no recent importation of 
the cat has taken place, it will be of interest to ascertain whether, 
in the course of some generations, any change in the closeness a i d  
colour of the fur and in the fertility of the specks has been ob- 
served. 

7. Hure.-A series of good skins obtained at  different se:wons 
of the year (with the skulls) as well a3 some skeletons are re- 
quired. 

8. Mush Ox.-Every fact adding to our knowledge of its actual 
geographical range, as well as of the changes that have talcen placr in 
its distribution in time, is of g e n t  intcrest. It seems that evidrnces 
of its former existence on the West coast are 110t. scarce ; and the 
skulls and other p u t s  of the skeleton which may be found, ought 
to be prsserved, with careful observations on the conditions of the 
locality. As many skins, skulls, and skeletons of animals of both 
sexes and of all ages, :is can be conveniently procured, prcpircd, 
and packed, should be preserved. 

A careful dissection of the soft parts ought to be madc, :mil 
some of them, such as the brain, a gravid uterus (if not too fhr 
advanced in pregmncy), and the intmtinal tract preserved, 
the first two in spirits, the lest in strong brinc. Finally, i t  would 
be most desirable to make an attempt to bring young animals l o  
Europe ; m d  as it cannot be expected that the transport could be 
effected 011 board the exploring vessels, the co-operntion of whalers 
or European residents might be secured by holding out the pro- 
spect of a fair pecuniary reward. 

9. Beindecr.-Obtain a series of slriills of adult animals, with 
and without horns, and if possible one or two skeletons, tlic Green- 
land Reindeer being considered to bo :% distinct variety. Any 
differences in size and colour, and in the shape of the horns ob- 
served in animals from different localities should be notc4. 
10. WiZms.-Although perfect skins and slceletoiis of adult 

individuals :we great desitlentta in our museums, they can be ac- 
quired from whaling vcssclv ; :md the nat,iiralists of an exploring 
expedition will be satisfied to preserve skulls of extraordinal-y sizc: 
or the exceptionally tiivkless slculls of' females, and particularly the 
heads of newly-born or fatal animals, which are to br prcservetl in 
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skong spirit. It Tdll be also useful to obtain faithful sketches of 
the heads of ad&, animals (in different, views) and of the attitudes 
assumed by them during life. 

11. Seals.-So much remains to be done townrds elilcidatiW 
the life-history of the Seals (of which six species have hitherto 
been found off the coasts of Greenland), that the naturalists should 
never neglect an opportunity of collecting further materids on 
point referring to the occurrence, habits, propagation, migration, 
variation, &e., and note their observations, be they COnfirInatory 
of, 01’ at variance with, the statements of previous observers. 
All perfect skins, skeletons, or skdls which can be spared for 
scientific purposes, should be preserved ; and in obtaining these 
specimens tlie collector ought to be paxticularly anxious (1.) to 
obtain skinand skeleton (or at least skull) of the mine individual ; 
(2.) to obtain specimens out of the same flock or fitmily and to mark 
distinct,ly the examples thus related to each other ; (3.) to  secure 
niid impare the mother with the young. 

2. INSTRUCTIONS €or making OBSERVATIONS on and COL- 
LECTING SPECIMENS of the CETACEA of the ARCTIC 
SEAS. By Prof. W. H. FLOWER, F.R.S. 

The study of the habits and structure of the Cetnccn is beset by SO 
many difficulties that every accurately observed and carefully re- 
corded fact relating to them will be of value to science. For- 
tunately the work of the numerous naturalists who have devoted 
themselves to this group, during the last fern years, has done 
much to clear away the main sources of confusion and error in all 
the earlier accounts of their anatomical charwlacters, habits, and 
geographical distribution, and at length, at least as regards the 
Northern species, we have been able to arrive at 11 tolerably setis- 
fttctory knowledge of the principal distinctive characteristics of all 
the common species, and of their relations to each other. The 
ground having been so far cleared, and a definite framework 
based on solid Kact having been raised, futiuw observers vill be 
in a far better position, thau was possible till very recently, to Jill 
in all the required details for completing our knowledge of this 
interesting order of Mammals. 

A list is appepflecl of the species which’may be met with in the 
seas to be traversed by the Expedition, with tlleir principal dis- 
tinctive characters, an outline of what is now lcnown of their 
geographical distribution, and notes 011 the chici’ points in their 
history still requiring elucidaiion. It is probable that maiiy of 
these are not truly Arctic, but i u  the absence of satisfactory 
information as to the limits of their range in that direction, 
it seems best to iiiclucle :dl species known to inhabit the North 
Atlantic.. It iuny, however, be iiicutioned generally that the 
appearance in the SC~L of every Cetncc:in should be noted, the 
correct spwific desigiiation being., if it cm possibly be made 
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ont, assigned to it, the vague desimations of seamen, such as 
“ whales,” ‘‘ bottlenoses,” “ porpoise;’ &c., being :Lvoided. If in 
“~chool~ ,”  the number of individuals, as nearly as they can be 
estimated, the direction in which they are swimming, the cha- 
racter of the ‘‘ blowing,” ihe average duration of the intervals 
between each expiriition, kc., will also be subjects fbr observation. 

If any animal is :ictunlly captured, or found dead, abundaut 
opportunity for observation will be :tfforded, as our knowledge of 
most of the species is derived chicfjy from slceletons, badly prc- 
served portions of the soft parts, and imperfect descriptions of 
their external form. Good drawings, made to scale and accurately 
colourrd, of tlie esteriial appe:lYiince of nearly all the species are 
still desiderata. Careful measurements, devoid of the (often 1111- 

conscious) exaggeration which vitiates so many of those already 
given by voyagers, are a160 required, cspecidly of tlie largcr 
species. T h e  extreme length should always !e given, if possiblca, 
in a straight line from the tip of the nose to the notch between 
the flukes of the tail, as rneasuremcnts following the curves of the 
body give a very erroneous idea of tlie actual size. Any prasites 
which may be found attached to the external surface or contained 
within the animal should be carcfiilly described, and, if pract,ieable, 
preserved.“ The contents of the stomach should always be noted, 
with a view to ascertain tho natural food of the animal. 

Collecting will probably be limited to smaller or rarer specimens, 
as it will not be possible to occupy valuable space by such bullcy 
objects as are tlie slcelrtons of most of tlic Northern Cetaccnns. 
If, however, whole skeletons cannot be preserved, ccrtain portions 
of them might be removcd and brought home without difficulty, 
especially the pelvic boncs and rudiments of the hinder extrcmity, 
wliicli arc nearly always wanting in the slceletons in museums ; 
next to these, the slmll, the cervical vertebrs, the hyoid bones, 
the sternum, and the fore limb or paddles are the most charac- 
teristic parts. Brains of any of the larger species are much 
wanted, if they can be obtained in a tolerably fresh condition :ind 
carefully prcscrvetl in spirit. If any fcetuses are met with in 
dissecting, they should, if possible, be preserved entire, with thc 
uterus and membranes, in spirit or strong brine. 

List of Cetucea qf the North Atluntic. 
L-WIIALEBONE WIIALES. (M,stacoceti.)-Easily ~*ecognised 

by the bdccn or “ wlialebone ” with wliicli the p:ilato is fur- 
nished, and by the double openings of tlic blow-holes 011 the top 
of tlie head. 

Thc one species inimbitiog the Arctic wgions 
is B. mystieetus, Linn., the Greenland Right-Whale, distin- 
guished from the otlier Whalc1)one Whales of the same seas 1 1 ~  
the very large size of the licad (one-third, or even Inore, of tho 
entire length), by the great length of the baleen, tho absence of 
longitudinal furrows in the skin of the throat, and the absence of 

Colnrncnsa,1x et 
lerlr parasites,” Ball. de 1’Acntl. q n l c  de Brlgique, 2”’“ si&, tomc XX]s., 
No. 4, p. 347, 1870. 

Genus h’almm. 

* On this subject see Vnn I%onecleli, ‘‘ Les Ci.tncck, 



FLOWak.-ARCTIC dETACZA. 41 

:I rlors~l fill. ‘PI& i q  by fay the most important Of t h  Northera 
Cetncea to Dlan, being the animal wliich yields train Oil and whale- 
bone in greatest quantity aiid finest quality. I t  appears to 1 1 n ~  
:I regular seasonal mipation, wintering in the southern portions of 
Davis Straits, Rudson Strait, and the coast of Labrador, though 
never coming farther south, but the extent of its northern range 
in the sumiuer yet remaills to \)e ascertained. For full arcounts of 
its habits and geographical distribution, see the works of Martens, 
Z,-qdrajer, and Scoresby ; R. Brown, 6‘ Notes on the History and 
“ Geographical Relatione of the Cetacea frequenting Davis Stmit 
“ :md BBnfEn’s Bay,” Proc. Zool. SOC., 1868, p. 633 ; and especially 
the elaborate monograph by Esehricht and Reinhnrdt 6’ On tlle 
“ Greenland Right-Whale (Balana ntysticetus),” translated 
from tlie Danish in “Recent Memoirs on the Cetacea,” %y 
Society, 1866. 

A really good drawing of an’adult Greenland Whale is still a 
desideratum, also accurate Ytatements as to the size it) attains. 
There is no cvideiice fi*oni specimens in any of the European 
inuseurns that it csceeds 55 feet in length (in a straight line), but 
voyagers generally give much larger dimensions. 

A Right Wliale, with a smaller liead and sliorter whalebone 
(Brrlana biscnpzsis) ,  was formerly abundant in tIie temperate 
portions of the North Atlantic, but is now nearly extinct. Any 
information about the qiecies would Le extremely valuable. Is it 
iclentical with tlie American Black Whale (23: cisarctica, CopQ ? 

A h  Escliriclit and Reiuhardt, op. cit. Van Boneden and Gcrvais, 
“ 0stQogr:iphie clcs CetacBs.” Pisclier, (‘ Documents pour servir 
‘‘ a l’histoire de la Ualeine des Basques (Balmaa biscu~~ensis),” 
Anirales des Scienccs Nat., 1871. 

All the remaining Whalebone Wliales of the Nortliern sew have 
: I  small dorsal fin, and the skin of tlie throat and breast marlwd 
with cleep longitudinal furrows. 

Mcqaptewz hoops (0. Fabricius) = ill. longinmzu (Rudolplii). 
Ilump-backed V\’li:tle, Kcporkah or Kg*epokaR of the Greenlanders, 
Germ:m Buckelwnll. Ihown externally from the true Rorquals by 
the low and obtuse dorsal fin, and especially by tho great size of 
the pectoral fins, wliich are more than one-fourth of the entire 
length of tho animal (from 45 to 50 feet). Colour black &OW, 
and black and white below in streaks and patches ; t ho  pectord 
fins wliolly white, balecn black. As far as is known at prescnt 
there is but one species of Megaptern in the Northern sens, wliicli 
has a far moi e ostensive ronge thm the &eenlnnd Right-Whale, 
passing in the winter as far south :is Bermuda, and in tlio 
summer u p  to tlic Greenland coast (66” North). For the fullest 
nccount of this species, see D. F. Eschricht, (‘ Untei-suchungen 
“ iibcr die Nordisc*hen Wallthiere ” (1849), wllich extremely valt~ - 
able work contaiw :~n exhaustive bibliography of‘ the Northern 
Crtwea tip to clntc of publicdion. 

The Rorquals, or Fin Whales, w e  ~ I I O \ V ~  
fi*oni tlic last by tlie pectoral fin iiot osceeding one-sixtll of tile 
lengtli of tlie anininl, and by the falcate forin of the dorsal fill. 

Four Northci n spccies ~ T C  iiov gellorally recopisetl. 

Gciius Balcmoptcru. 

361?2. (2 
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B. m~sculus ,  Company0 = Physalus antiquorum, Gray. The 
Common Rorqual or Razor-back, Keporkamah of tho Green- 
landers. Black above, white below ; flippers black ; baleen slate- 
colour on the outer edges, streaked longitudinally with yellow, 
and yellowish-white on the inner fibrous edges. Length of adult 
60 to 70 feet, This is the commonest of the Rorquals of the 
temperate Atlantic and Mediteimnean. I ts  Northern range IIUS 
not been well ascertained, as it has ti11 htely been confounded 
with the next speciee. For external characters and figure, see 
W. H. Flower, Proc. 2001. SOC., 1869, p. 604, and pl. xlvii., with 
references to previous figures. 

B. Sz'bbuldii, Gray. Sibbald's Rorqual, Ton?zolik of the Green- 
landers, Steypireythr of the Icelanders. Black ribove, shading 
into slate-grey below, more or less varied with dashes or spots of 
white ; ffippers black above and whitish below ; baleen uniform 
deep black. Is of larger size (70 to 80 feet) and has a more 
Northern range than the last. . See W. Turner, '' An Account of  
" the Great Finner Whale (BaZanoptera SiMaZdii) stranded at 
" Longniddry," Trans. Roy. Soc. Edinburgh, vol. xxvi. A. w. 
Malm, " Monographe illustr6e du Baleinopthre," Stockholm, 1867. 

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

tinguished by its osteological characters, have hitlierto been met 
with, and but little is known of its external appearance or 
geographical distribution. I t  does not appear to exceed 40 feet in 
length. All tho specimens referred with certainty to this species 
have occurred in the North Sea, between the North Cape and 
the Dutch coast. 

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

The genus Agaphelus (Cope, Proc. Acad. Nat. 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 o f  a species in the North Atlantic resembling Balmm 
in the absence of pectoral cutaneous furrows and of dorsal fin, but 
having the elongated form of body, tetradactylous hand, :Lnd 
general osteological characters of Balcenoptera. Further indi- 
cations of this animal are much needed. 

11. TOOTHED WHALES (Odontoceti). No baleen. Nostrils (in 
nearly all) united to form a single median crescentic opening or 
" blow-hole." 

Physeter macrocephalus, Linn. The Cachalot or Sperm W d e .  
A.n inhabitant of the tropical and warmer temperate seas, and 
only met with as an accidental straggler in the North Atlantic. 

ITyperoodoo?~ rostrrrtas (Chcrnnitz). The Common Beaked 
Whale or Bottlenose. No teeth in the upper jaw ; one or two pairs 
in the front end of tlic l O W C r  Jaw, Smdl and concealed in the 

Balcenoptem rostrata (0. Fabricius). 
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gum. Dorsal fin s l d l  a d  
falcate. A rather COmmOll and Well- 
known species, ranging, accorcling to seaso11, from the mid 
Atlantic to Davis Straits. 

Skeletons of larger size and with greatly developed crests 011 
the maxillary bone are assigned to a second species, $1. 24@oi.o,As~ 
Gray, though some zoologists think these ar0 only very adult 
males of the former. 

Allied to Hype~~oodon are two very important species, Ziphim 
cavirosti*is, Cuv., and MesopZodon Sowerhiensis, Blainv., about 
which there is still much to be learned. They have both been 
found in the North seas, the fornier new Shetland, and the latter 
on the coasts of Scotland and Ireland, though not at prcseiit known ‘ 

to range farther north. The Cetaceans of this group (the Zipliioids) 
are known by the absence of teeth in the upper jaw, arid their small 
number, (two to four), in the lower jaw, and by the smdl  rounded 
form of the pectoral fins. 

The remaining Northern Cetaceans belong to the €amily of 
true Dolphins (Delp?iinidro). 

The Narwhal, Monodon nio)Locevos, Linn., distingnished 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 problcni 
mnst bear reference to its being present only in the male sex. 

The Beluga or White Whale, 
ILellellua?c of the Greenlander,s, also a genuine Arctic species. It‘ 
closely resembles the Narwhal in external characters <absence of 
dorsal fin, kc.), and in its skeleton, but differs in dentition, having 
8 to 10 teethabove andbelow on each side. Length 12 to 14 feet. 
All the Northern Belugas are generally considered to belong to 
one species, but Cope, from the examination of‘ slreletons, hw die- 
tingnislied and named four or five. The subject requires further 
investigation. 

The Killer OY Grampus, A~dZuh of the 
Greenlandera. Easily known from all other Cetaceans, even 
when swimming in  the water, by the high narrow dorsal fin, and 
011 closer inspection by the broad rounded pectoral fin or flipper, 
and the large, strong conical pointed teeth, 11 or 12 on each side 
above and below, Bltlclr above and white below, the coXours 
being sharply defined and arranged in a definite pattern. Length 
20 to 25 feet. Whether all the Killers of the Northern seas belong 
to one species (0. gladiator, Lacep.) or to  several, i s  st,in a problem 
which can only be solved by a large collection of skeletons, accom- 
panied by careful descriptions or drawiugs of the external cha- 
racters of the same individuals. D. $’. Eschricht, ‘4 On the 
Northern Species of Orca,” Recent Memoirs on the Cetacea, Ray 
Society, 1866 ; J. 8. Gray, “ Supplement to tho Catalogue of the 
‘6 Seals and Whules in the British l\luseuni, 1871.” 

Tcet,li vcry like tliose of Orcn, 
but it is distinguislied fro111 tlic true Killer by its sl1l:~ller size, 
narrower flipper, shoPter dorsal iin, :ind more nniform &Lrk colora- 
tion. Hitherto only inet with in a, subfossil state in LincoInshire, and 

Nearly black, paler 0x1 the belly. 
Length 20 to 26 feet. 

This iR an important point to detormme. 

Dei+napterus leiccas (Pallas). 

Genus Orca, Gray. 

Pseudoma crassidens (Owen). 

,I 2 
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on several occasions in sm:kIl herds near tlae entrance of tlie 
Baltic. Its true habitat is still an interesting subject for ob- 
servation, See J. Reinhardt, “Recent Memoirs on the Cetscca,” 
Ray SOC. 1866. 

Globicephalus nielas (Trail), the Ca’ing Whale or Pilot Whale, 
GrindwuE of the Faroese, clmracterised by the round form of the 
head, very long aiid pointed flippers, moderate-sized dorsal fil l ,  
and small and often deciduous teeth, is om of the most numerous 
and best-known of all tlic Northcrn Cetaceans, swimming in very 
large herds or “ schools.” It attains the length of 20 feet, :mtl 
is black all over with the exception of a whitish stripe along the 
belly. 

Grarnpus griseus (Cuvier), Risso’b 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 the entranec to the 
Baltic. 

The Forpoise, Phocena communis, F. Cuvier, Nisa of the Green- 
landers, is the smallest of the Norther4 Cetaceans, not exceeding 
5 feet in length, and the most common on the English coasts. The 
Phoccena found on the Atlantic coast of Anierica has been 
described as distinct from the European species. I f  this be tho 
case, to which does the Porpoise found in Davis Straits belong ? 

The remaining species, constituting the true Dolphins, are 
known by the more or less elongated aiid pointed “beak,” with 
numerous small teeth, rather high falcate dorsal fin and pointed 
pectorals. There are four well-known species in the Nortllcrii 
seas, distinctly characterised by their skeleton as well as by tlieir 
external features, which only need be mentioned here. 

The common Dolphin, Ardluarsak 
of the Greenlanders. Teeth 44 to 30 on cadi side above :mcl 
below. Black above, shaded to 
I!rilliant white below. 

DeZphiiius ~ U T S ~ O ,  Fabricius. The Bottle-nosed Dolphin. Teetll 
20 to 25 on each side above and bclow ; truncated in old animals. 
Length 10 to 12 feet. Black above, sides dusky, white below. 

Delplhzus acutus, Gray. The White-sided Dolphin. Teeth 28 
t o  36 on each side above and below. Length 6 to 8 feet. 
Black above, white below ; a large white stripe on each flank. 

De&hinus alhirostnk, Gray. White-beaked u)olphin. Toot11 
22 to 27 on each side above aiid below. Deep 
purple-black above ; beak, lips, and belly creamy-white ; the 
colours sharply defined. 

Besides the works referred to above, t,he following may be 
coiisulted with reference to the Northern Cetacea :- 

A. J. Malmgren : “ Beobachtungen und Anzeiclinungen iil)er die 
‘‘ Siiugethier-Fauna Finmslrlcens und Spitzbergens.” Overs. 11011g. 
Svenska Vetensk. Akad. Fiirhand 1864, 11. p. 127. Wiegm. 
Arch. Natursch., 1864, p. 63. 

Lhdemann : “ Eine GerJhichte der Arlrtischen Fischerei der 
“ Deutschen Seestadte, 1620 1868,” in Pctermann’s MittIpij, 1869, 
No. 26. 

De& Ainus delphis, Linn. 

Length of adult 7 to 8 feet. 

Length 7 to 9 feet. 
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w. Lilljeborg : ‘6 Sveriges och Norges Ryggrads.jur. 
“ juren: contains a full bibliography of Northern (=ctacca to 1873. 

Bell’s “ British Quadrupeds,” 2nd edition (187J.), the port,ioll 
relating to  Cet:tcea, by Mr. E. 1%. Alston. A poldai* but accurde 
account of the species inhabiting the British 

1. 

3. INSTRUCTIONS foy COLLECTING Op,SEitVING the BIRDS 
of GREENLAND. By P. L. SCLATER, M.A., F.R.S. 

The ‘6 Manual ” supplied to the scientific observers of‘ the 
Kxpedition contains an arlicle on the Birds of Grceiil:~nd by 
Professor Sewton, F.R.S., drawn up specially for the work in 
question. This will be fouiicl t o  contain :I complete sumlnilry of 
the present state of our linowledgc of the Oruithology of Green- 
Ittiid, and indications of the principal desiderata as regards O W  
xquaintancc with the Birds known to occur tllere. 

For the determination of the European species, the following 
worl~s should bc consulted :-Yarrcll’a 6 1  IIistory of British Birds ’’ 
(London, 1843), or I\iIncGilli\~~y’s “ British Birds ” (Londo11, 
1839) : for the Anierican species, Bairrl’s “ Birds of North Anie- 
“ rica” (I’hiladelphin, 1860), or Couc‘s (6 Key to North Amcric:ui 
‘‘ Birds ” (Salem, Mass., 1872). 

The principal objects of the observers who direct their attention 
to Birds slionld be- 

l. TO supplement tlie present catalogue OS the Birds of Green- 
hnd by ascertaining the occurrence of additional species. 

2.  To render our present knowledge of tlir species that O C C U ~  
there more perfect by aclditioid obscrvnt ions on them. 

T o  this elid, specimens s1iodd Lc prcscrved of :dI the spocics 
of 13irtls a c t  with during 11w. expedition. 111 tlic case of‘ :$I1 excepb 
lhc very cominonrsl species, examples of‘ both sexes in their 
1 arions plumngcs, a5 also of thc y g s ,  nestling, and irniiioturo forln 
of such a s  hreed in tlic country, should be preserved. Every 
hpecirlien collcctcd sl1011ld be careihlly lnbellcd with a sn~all paper 
or parchmelit ticliet attnclic(1 to tllc ifooL, 011 which the c ~ : ~ c l ,  
locrtlity, date, and collector’s name, as likewise tlic sex as asccr-’ 
tained by dissection, should 110 stated. Addition:il p:titicnlnrb 
concerning earl1 specinicn (SUCII as: tllc colo11r o€ Ilic: iris, bill, :tnd 
l ey)  nmy \,e recorded in  the collectofs note-hook. 

rho  observations of’ the Bird-collcctor slio111tl be slccially di- 
rected towards the following points :- 
(,I .) ‘Hie alteration in the general character of the Avi-S~~una BY 

llie Expedition pro‘creds north. 
(2.) A conipletc record of the species observed and obtained in 

the north aftrr Smith’s Soniid is entered, and t1i9 cxtreine nortlicrii 
limit of the occnrreiicc of cncli of thcm. 

(3.) The cxnct tinica of arriwl of the niigrnnts froin the south 
:tftcr the Arctic winter, :IS lilicwise of their tleprturo southwards 
in the :wtnmn. 
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(4.) The-habits of‘ the species that arc? foiind nesting, that is, ab: 
regards the date and the mode of their nesting, and its continuance. 

Species specially requiring attention are- 
1. The RocR-ptarmigan (Manual, p. 1 OO), in order to ascertain 

its specific distinctness from Lagopus mutus. 
2. The Grey Plover (1. c., p. l O l ) ,  of which the eggs are 

scarcely known to collectors. 
3. The Sandertiny (1. c., p. 1O2), of‘ which “ authentic eggs ” 

are (6  very rare.” 

Lc hahits are little known.” 
4. The Grey Phalarope (1. c., p. 102), of which “ the breeding 

5. -+he Kpzot (1. c., p. 103), of which the nidification is “ not 
‘‘ known with any certainty.” 

6. T h e  Sabine’s G d l  (1. c., p. 105), of which the eggs are 
‘6 extremely rare.” 

7 .  Tfhc Cuneate or Ross’s Gull, of the breeding-habits of which 
‘6 nothing whatever is known,” arid of which specimens are ex- 
tremely scarce in collec~ions. 

8. T h e  Pu@n of Greenland (1. c., p. 108), in order to ascer- 
tain to which form, Fratercula glacialis or F. urctica, it really 
belongs. 

For the ftlrtlier information tts r ep rds  desiderata, Professor 
Newton’s concluding observations in his above-mentioned article 
shonld be attended to. 

4. INSTRUCTIONS for MAKING OBSERVATIONS on, arid 
COLLECTING SPECIMENS of, the FISHES of GREENLAND. 
By DR. ALBERT GUNTHER, F.R.S. 

The information on the Fishes of Greenland is scattered through- 
out the zoological literature ; and thc treatises in which an attempt 
;IC giving :L general account of this fauna has been made, are very 
imperfect :tnd mtiquated. Yet the following publications n ~ y  I)(! 
conbulted with advantage :- 

I .  Richardson, J. “ Friuna Uorcali-Americana.” Part cont:tiiriilg 
the Fishes. 4to., 1829. 

2. Richardson, J. Account of the Fish, in Bclclier’s ‘‘ Tlio Last, 
of Arctic Voyages.” Vol. ii. 

3. Heiriliardt, J. ‘6 Ichthyologiske I3idrag til den Grijnlandske 
 faun:^," in Uuuske Videnslnlb.; Selsk. nnturvid. 06 m:%t,hmn. 
Afhand.” VOI. vii. 
4. Gaininrd, P. ” Voyage en Islande et mi Gronlund, cxecnt6 

pendant les ann6es 1835 et 1836 sur la corvette ‘ La Recherche.’ ” 
Taris, 1851. 8vo. Atlas in folio. 

5. Gaixnard, Y. “ Voyage en Scandinnvie, en L:tponic, :LU 
Spitzberg et aux Faroe, pendant les a n n t h  1838, 1839, and 1840, 
sur la corvette ‘ La Recherche,’ ” 

Thus, the Naturalist8 cannot fail to add considerably to 0 ~ 1 ’  
i,cant,y knowledge of this fauna, mid to thr still mow imljcr*fpct 
materials in British collections. 

Ablns fol., Paris., 



aUNTHEB.--PISI1ES O F  GlZEENLdNI). 47 

1. Collect specimens of every species, wit11 the exception of the 
common Wolf-fish ( A i ~ a r r 7 ~ i ~ J ~ ~ ~  lupzcs*), the species of the genus 
Gadus, viz., Cod-fish, Whiting, 'Pollack, Coal-fish, Ling, and 
Torsk, the Halibut and the Capelin.? Beyond lat. ?lo N. collect 
all fishes without exception ; generally three or four specimens 
of each kind will. be sufficient. 

2. The smaller kinds, that is, specimens which can be packed 
in tin boxes Z h  feet long, preserve in spirits 200 over proof; the 
lai'ger specimens can be skinned and preserved dry ;  skius of 
sharks ,zre 1mst preserved in very strong brbe. 

3. To judge from the collections brought home by previous 
travellers there must be, at suitable localities, an abundaxlce and a 
great variety of small shore-fish, such as Father-lashers (Cottoids), 
SticklehackL, Blennies, etc., which may be obtained by the usual 
means or by employing natives or residents. 

4. The absence of Fish life at or near the surfiLce is n o  proof 
that fishes are not abundant at a greater depth ; and whenever 
circumstances permit, long hand-lines should be tried. These 
hand-lines should differ from the ordinary cod-line in being much 
longer, upwards of 80 fatlioms, :md (in the f:>sliion of a pater- 
noster) provided with hooks for about 20 fathoms from the 
sinker. In  order to allow the lines to be in  the water for several 
hours, the hooks ought to be fastened to the snood by a number of' 
open strtmds of soft twine about three inclies long, so that the fish 
cainiot bite through the line. L have no doubt that in this manner 
those extrsordinary Arctic forms which w e  know from isolated 
ex:imples only, can be obtaiiied ; nearly all of them are evidently 
very voracious fishes. 
5. Although the Sharks are well represented in the Arctic Seas, 

our knowledge of them is extremely iucomplete. Scarcely tlia 
outlines of their specific cliarncters are knowii, and absolutely no- 
thing of their life-history, No instance is on record of a young 
Basking Shark ( a  species by no means uncommon) having ever 
been seen. 'l'hcreforc, all observations regarding tliem ought to 
be collected ; and sI'ecimens of a rnnnagcable size preserved. 
Should the Naturalists have an opportunity of examining very 
large examplea, an exact outline drawing of the entire animal 
showing the exact position of the eyes, nostrils and blow-holes 
(spiracula) bhould be made, rmd the ~ M ' s  cut out and preserved. 
The species of Sharlrs which w e  regularly liillea for Ilm sake of 
the oil extracted 1rom their liver, ought to be deteriniiied ; aud 
some of the European residents 011 the- coast be induced to pre- 
pare the skins of f u l l  grown e\-anlplee (from 25 to 35 feet iiz 
length) for sale to the Museums in Xuropcb. 

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

* Tliere is a second hpecies in Greenland, Aiiawhicl~as dc7lticda t l ~ ,  wit11 
much smallcr teeth and nn unspotted blackish-brown body ; this species is 
a de&ileruturn. 

t Greenlnndic: Angmaksak ; Senuersulik (malo with villous excres- 
cences). Senncrsuitsut (mnle without). 

__ - _  - __ ~ - 

ICbkimo: Aiigmitggeuok. 



the voyagc of thc ‘‘ Fox ” in 72’ (Bellot Strait), and in Spitz- 
bergen they occur several degrees further north; 30 that it is 
probable that fishes of this fam’ily live in still higher latitudes. It 
is of the highest interest t o  ascertain the extreme limits a t  which 
fi-esh-water species can exist ; their existence being dcpendent on 
thc presence of food and on the conditions necessary for the de- 
velopment of the spawn. Charr can live in Alpine pools which 
are free from ice for a few weeks only in favourable seasons. 

a. I n  collecting specimens of this family take large individuals 
in preference to small ones, as young examples o f  less than 8 
inches long, are but rarely suitable for specific determination. If 
tho specimens cannot be brought away, ascert:tin whether they 
have or have not teeth along the body of the vomer, that is, 
whether they are Charr or Trout. 
6. Bas the locality in which they are found, A communication 

with the sea ? and is therc any reason to believe the fish to be 
migratory ? 

e. If  possible ascertain the depth of lulres iiihabited by fish, and 
whether the water is likely to freeze to tho bottom. As soine fish 
of temperate regions (C’prinoids) can endure for a considerable 
period complete enclosure in ice, it would he o f  interest to provc 
experimentally that certain Arctic fiuh (marine or freshwater) 
are endowed with a similar tenacity of life, :md to see for what 
period they can survive. 

d. Examine the stomachs of all Salmonoids, and note their 
contents, Eome of which may be worth preserving. 

5. INSTRUCTIQNS FOR MAKING OBSERVATIONS on, and COL- 
LECTING the MOLLUSCA of, the ABCTIC REGIONS. By 
J. GWYN JEFFREYS, F.R.S. 

__- 
Exactly two centuries ago Frederic Martens, of I-Iamburg, first, 

noticed the Mollusca which lie met with in his voyage to Spitz- 
bergen and Greenland. These wcre the Clione pupidionacea o f  
l’allas and Limacina arctica of Fabricius ; the former a naked or 
shell-leas mollusk, and the latter a smaller shell-bearing species, 
both being of the Pteropod order, which inhabit the uurface of 
the Arctic ocean in countless numbers, and %re usually (but 
questionably) supposed to constitute the food of whales. Since 
that time Linn6, Muller, Fabricius, Chemnitz, Leach, Gray, 
Broderip and Rowerby, Moller, Torell, Morch, LovBn, Forbes, 
Reeve, .Albany Hancock, Davidson, and several others, have 
described or noticed species from high northern latiiudes ; beaides 
Sara and his Scandinmian fellow-workers, who have EO cwefuily 
and laboriously investigated the Mollusca of the Norwegian Coasts 
within the Arctic circle. No nation has done, especially of late, 
so much as Sweden to advance UUP knowleclge of the Arctjc Mor- 
lusce. In 1857 and 1858, Professor Torell, aided and encouraged 
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by tlio Academy of Sciences at Stockholm, eq lored  by dredgil’g 
the seas of Spitzbergen and Iceland ; the greatest depth reached 
by him was 280 fathoms. I n  1561 a second Swedish exPeditioll 
was made to Spitzbergen, when a species of CylycAna was re- 
corded by Professor Lov6n as having been dredged at a depth of 
over 1,000 fathoms. A third Swedish expedition in the same 
dire:tion was made in 1868 ; and by the kindness of Professor 
Loven I was favoured with an opportunity of examining at Stock- 
holm some of the results. The &edgings and soundings appear 
to have extended from 5 to 2,600 fathoms ; and, at  the last- 
named depth, in N. Iat. 78“ a living Crustacean (Cuma), and a 
valve of a Mollusk (Astarte compressa) were obtained. Again, 
in 1871, the Swedish frigate cc  Eugenia,” was dispatched on a 
scientific voyage to Greenland ; when Mi.. Josua Lindalil, who 
had assisted us in the ‘( Porcupine ” expedition of tho previous yew, 
was the naturalist in charge. The results of this last expedition, 
as regards the M-ollusca, have not yet been published ; but I was 
informed by Mr. Lindahl, that in Davis’s Straits he dredged B 
species of Pecchiolia (or Verticordia), apparently acutecostata ;* 
and Professor LovQn 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 geoIogica1 point of view. The palacon- 
tological basis of. the glacial epoch consists mainly in the identi- 
fication of certain species of Mollusca, which inhabit the Polar 
seas and are fossil in Great Rritian and even as far south as Sicily. 
But such species may owe their,present habitat and position to 

‘ other than climatal causes, viz., to the action of marine currents. 
Certain small Spitzbergen species (e.g. Legafiigida, and L. a b p  
kicola), have been lately found evcrywhere in the depths of the 
North Atlantic as well as in the Mediterranean ; and the question 
naturally arises what is tho home of these species, or where did 
they originate ? That question cannot be answered for want of 
suficient information. It is likewise quite premature to assumo 
that Arctic Mollusca comprise very few spccies, although they 
may abound in individuals. We know very little about them, 
because of the difficulty of investigation. The researches of Pro- 
fessors Torell and Sars inducc us to  believe that these Molluselt 
are not less varied than numerous. 

It is hoped that each o f  the vessels to be fitted out for the 
Polar expedition will have a donkey cnginc, by wvhicli the dredges 
can be lifted ; and that a sufficient supply 6f necessary apparatus 
will be provided, regard being of cour8e llad to the limited space 
allowed for such a secondary object. The great experience of 
Capt. Nares rendqrs any suggestions as to dredging quite suller- 
fluous. 

- .______--_---I 

4 This specirs is fossil in thc Coralline Crag of Suffolk, alld Zanclcan 
formittion of Sicily ; and I dredgcd it tit considcritl)le dcpths ill tilr nay ~f 
Biscay. i t  has been also dredged by Mr. Arthur Adams in the sea6 of japan, 
and by Connt Poortales in the Gulf of Mexico. 
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One difiiculty will be the preservation of any soft or shell-less 
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 o f  the medical staff in each 
vessel could do this. In  lower latitudes such Mollusca might 
be kcpt 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 
bags. 

I n  every case, it is of the greatest consequence that the latitude 
and longitude of  the place of capture, as well as the depth, 
should be recorded by means of linen labels, prepared so as to 
make the print and writing ineffaceable by sea water. 

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 these coutrjvances will be 
f~uiitl in the preliminary report of the“ Porcupine ” exploration in 
1869, in No. 121 of the proceedings of the Royal Society, p. 415. 
I would strongly recommend also the 6‘ scoop-sieve ” (h tit.) for 
catching Pteropods, Cuttle-fishes, and other animals on the surface 
of‘ the sea. Towing-nets of muslin or fine gauze may be used 
for the capture of small Pteropods and Oceanic Crustacea; und 
the stomachs of fishes and star-fishes Rhould be examined for shells. 
See 6‘ Hints for Collecting ” in ‘‘ British Conchology,” vol. v. The 
crops of sea-bird8 occasionally contain shells ; but these shells 
would be of littoral species and therefore not of much seientifid 
value. 

The rocks and seaweeds on the coast should be diligently 
searched €or species of Littorina, Lacuna, Purpura, Buccinuna, 
and other littoral shells. Aud it should be borne in inind that 
too many specimens of different ages cannot be collectud. The 
niischievous practice of bpecies-making would not have bceu 
carried to such an extent if naturalists had before them a suite of 
bpeciniens to show the range of variation, instead of being rc- 
slricted to two or three specimens, and sometimes only to wh&t is 
culled “ uuique ” specimen. 

Land and fresh-water shells, when procurable, would bc ox- 
trcmely interesting, and would serve to elucidate one of the diflicult 
proldems of geographical distribution. Tlie fornier may be looked 
for uuder loose stones and among mosses ; and the latter iu pools 
of water, during the summer and autumn. Moller described sevum1 
species from Greenland. 

1 may add that all fossil shells should be collected, and their 
position wcurately noted, eFpecially the height above the present 
level of the sea. The former conditions and climate of the Polar 
region may be thus ascertained, nnd n new chapter opened in the 
history of‘ our globo. 



6. INST~~UCTIOKS on tlie COLLECTION and PRESERVATION of 
By G. J- ALLMAX, M s D * 3  'HYDROIDS and POLYZOA. 

P.L.S., F.R.S. 

HYDROIDA. 
IN the notes on the towing net reference is made to tl!e 

Hydroid Meduse RS among tile objects most frequently captured 111 
the ne t ;  and i t  is stated that these almost always origiiiate as 
buds from rooted plant-like zoophytes. These hydroid zoophytes 
g o w  like sea-weeds beneath the sea ; the buds, which when ma- 
ture detach themselves and spend the remainder of their lives t~ 
free-swimmers in the open sea, are the sexual portion of-tho hydroid 
colony, and are destined to give origin to generative elements, 
male and female, by which the species is perpetuated, while the 
rooted plant-like portion consists for the most part of a multitude 
of lktle hydranths or polypites destined not for generation but for 
nutrition. These are minute flower-like bodies, each with a mouth 
occupying the central point in the flower, and surrounded by con- 
tractile tentacles which are mostly so disposed ps to resemble the 
petals and other verticils of a regular flower ; the whole of the 

. hydranths are organically united into a coiiiposite rooted colony. 
I n  many coses, however, the generative buds do not detach them- 
selves at any period of their existence, and then they form, like tho 
hydranths, a permanent plant of the common colony. The rooted 01' 
nutritive portion of the colony is the trophoeome ; tho assemblage 
of generative buds whether permanently b e d  or destined to be- 
come free is the gonosome. When these buds become free, aS ill 
the case of' the medusa above referred to, they may be named 
planoblasts. A few words on the modes of collecting the tropho- 
SOLnes may here be added to what hai  already been said regardiiig 
the planoblasts. 

While the plnnoblasts must be sought for by the towing net, the 
rooted troEhosomes are obtained by means of the dredge 01' by 
examining the rocks left exposed by the retiring tide. 'l'here is 
scarcely any depth at which these beautiful organisms may not be 
encountered by the dredge, but they are most abundaut in moderately 
deep water. They here fix themselves to masses of rock 01' to 
old shells, or to sea-weeds or other bodies affording a suficient 
surface for attnchment, and in some rare cases they root themselves 
in the sandy sea bottom. The  region between tide marlts will :it 
low water often aEoril a rich harvest t o  the collector. ISere the 
hydroids will be found rooted to the sides df roclr pools or fixed in 
the clefts or under the projections of the rocks, or spreading over 
the surface of exposed sea-weeds. Large loose storles lying bo- 
tween tide marks3 ought to be turned ovcr, the under surface 
examined for hydyoid trophosomes many of which are chiefly found 
in such gituations; especially on stones which lie near the extre111" 
limit of low water. If any portion of the stones or rocks 011 \vllicll 
they grow can b.e broken off and carried away with them so much 
the better ; if not, they are to be detached by means of a broad 
knifo blade passed under t,lieir point of attnchment. Wher1 growiug 
on shells they ought not to be separated from these. If the shells 
be too large these may be broken and the fragments preserved with 
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tile hydroids attached to them. When growing over tho surface 
of sea-weeds the portion of the plant to which the hydroids havr 
attached themselves ought also to be retained. When thus secured 
no time should Le lost i n  placing the specimens in spirit, for when 
exposed to the air they very soon dry up and lose some of‘ their 
most important characters. 

PoLYzoa. 
The Polyzoa ofteii reseniblc the hydroid trophosomes so closely 

that the inexperienced colleclor can scarcely be expected to dis- 
tinguish them, and indeed on this point he need not trouble himself, 
for the determination of their distinguishing characters inay well 
be kit to future careful examination. Like thc hydroids they forni 
for the nio’st part plant-like colonies, sometimes giving rise to 
branching colonies liko tufts of sea-weed, :~nd sometimes spreading 
like lichens over the surface of stones, shells, and alga?. The cir- 
cumstances under which they occur are almost entirely the same as 
in the case of the hydroid tropliosomes, and they arc to 1)c collected 
and preserved in the same way. 

7. ~NSTRUCTIONS on the  CONSTRUCTION and METHOD of 
USING the TOWING NET, and  NOTES 011 the ANIMALS 
which may be obtained by its employment. By 
Q. J. ALLMAN, M.D., P.L.S., F.R.S. 

CONSTRUCTION OP THIC TOWING NET. 
The towing net is IL small bag madc of some material open 

enough in its texture to allow of the water easily passing through 
it, and yet sufficiently close to retain within i t  such minute bodies 
as i t  rnay encounter in its passage through the se :~  Its mouth is 
kept open by a strong ring, and it is towed behind the vusscl by 
means of a line fastened to the ring. 

The bag may Le made of fine straining-linen or of new bunt- 
ing; and in the size which will be found most generally usefnl i t  
may have a depth of about 18 inches, and a width Z L C ~ O S ~  its 
mouth of about a foot. The ring wliicli surrounds the nioutli 
may be a wooden hoop ; or i t  may be made of brass rod slrong 
euougli to resist the tendency to becomo bent when the net is 
being drawn through tho water. 

Threc pieces of strong line about two feet ir, length are to be 
filstmed at  equal intervals to the ring, and tied togetller securely 
at  their opposite ends. To tho point of their union the towing 
line is to be attached. With a net of the size here suggested, n reel 
of strong hake-line ” will malce the best towing line for ti11 the 
ordinary velocities at which towing may be most advantagaousIy 
practised. 

MODX OF USING ‘rim Nwr. 
When thus. rigged the net may be used from a row boat, or 

from a sailing vessel or stennier under moderate way. I t  may be 
thrown out. from thO stern ; and in surfme-towing sufficient w:~y 
must be glveu to keep the mouth of‘ tho bag close to  tho surface 
of the water. Many Of the small objects which may be floating 
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on or near the surface of the sea in the Way of the net as it thus 
towed behind the vessel, will neceSsa1*ilY Pass into it ; and after 
i t  has been allowed to remain out for 51 period varying with 
abundance of surface life in the sen at the time, it is to be 
in and examined. 

Though the richest results are usually obtained by using the 
towing net close to the surface of the sea, i t  will frequently 
found important to  employ it, at various depths, in order obtaln 
information regarding the organisms wliich either 1iabltu:dly Or 
tempoi*clrily inhabit zones other than the most superficial one. 

For this purpose the net is to be weighted ; the weight ottaclied 
to it depending on the depth to which it is desired to sink it, an& 
on the velocity of the ship. Care ~ h o ~ l d  be taken that while the 
llet is out the motion of the vessel be not interrupted, and that 
sufficient way be given to keep the net constantly distended in its 
passage through the water. 

It will generally be advisable to employ two nets at tho saine 
i,ime, one worlciug close to the surface, and the other sunk to 
.some determilied depth below it.” 

In  the directions now given, the towing net is supposed to bc 
towed behind the vessel in opeii watcr ; but the Arctic esplorer 
should be reminded that sbme of his richest fields will be found 
i n  places wliere the ice i s  for short distances discontinuous, and 
where small portions of unfrozen water will be thus exposed. 
Ekre oceanic forms will coiigregate in rich profusion attracted by 
the light and air. I n  the smaller spaces RO exposed w e  may uso 
with most advantage n towing net similar to  that here described, 
bllt, instead of being provided With a towing line, it sL0111il be 
heck to the ond of a pole, nud worlred with the Iinnd. 

Another mode of using the towing net, 
which is often attended \vitll the \)est re- 
sults, consists in leavirig it suspended 
from the ship whilc at rest in the tideway 
01- in the Course of curreuts. It may be SO 
left for several hours, and then hauled in 
for examination. A net used in this way, 
Imvever, will be found most effective if i t  
be constructed somewhat clifYerently from 
the ordiiinry one. A piece of the same 
niaterial as tliat of‘ mhicli thc.rcst of the 
net is composed should be sewed within 
its mouth so as to form n sort of diapliragm- 
in the shape of nn inverted cone wit11 an 
open apex, as shown in the anliexed 
figure. This servcs to retain Ivhatever 
has once made its way into the net. The 
fundus of the &g is closed by simply 
t,ying a cord ro‘und it, arid its contents are 
to be examined from thc bottom by un- 
tying the cord sud wssliiug ont tlie bag 
i n  the way to be pesently describecl. 
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The cliief difficulty which the collector will here have to contend 
against will be found in the presence of floating refuse matter 
which is being constantly discharged from the ship, and which 
when the vessel is under may is generally carried clear of the net 
by the force of the water thrown off from the ship's sides. In 
order to avoid as much as possible this source of annoyance, tlie 
towing line may be attached to the extremity of a long pole fixed 
at right angles to tho side of the ship. 

PREEING THE NET OF ITS CONTENTS. 
The ordinary towing net immediately on being hauled on board 

is to be carefully turned inside out into a vessel containing some 
sea-water in which i t  is to be moved about in order to wash off 
such minute organisms as may be adhering to its surface. The 
kind of vessel best suited for this purpose will be found to be 
a white glazed earthcnware pan provided with a lip, such as are 
wed 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 sen- 
water for further examination ; while the water with the remain- 
ing organisms should be poured from the pan into one or more 
such jars, each capable of holding about half a pint. 

These smaller organisms are fi-equently so colourless and trans- 
parent that i t  is at first difficult to see them in the jars ; a little 
practice, however, will enable the observer to recognise them, 
and he must now transfer to other jars, containing sca-water, 
such as he wishes to keep and observe further in a living state, 
for if' left crowded together, even for a few hours, the water wiI1 
become vitiated, and the delicate, frequently gelatinous organisms 
become decomposed and worthless for.abscrr a t. ion. 

This  separation and transference is best effected by glass dip 
tubes. 

l?ZSUE!S OBTAINICD. 

The objects captured in the towing net are very numerous and 
various, and are among the most beautiful and inteTesting of 
the more simply organised inhabitants of the sea. The towing 
net has been hitherto used almost exclusively in the temperate and 
equatorial latitudes, and we, as yet, know very little of what may 
be obtnined by it in the Arctic Seas. The following s~count  of 
its results applies, therefore, directly only to those soas where thr 
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. 

l'lants. 
The members of the vegetable kingdom which kill find their 

way into tho towing net will chiefly consist of the ve1.y low groups 
constituting the orders Diutomucee and Oscillntorin; the f'ormer 
provided with siliceous mses and retaining indcfinilely their external 
form; the bt ter  dcst,itute of any firm support, ant1 speedily 
decomposing and losing all their important cliamctcrs. IU EOIIIC 
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seas these low forms of vegetable life abound to Such XI extent 
as to dijcolour the water over veiy wide areas, and they 
unfrequently seriously interfere with the work of the towi11g 
net, by rendering the washings of the net SO turbid as to hido the 
small animals taken a t  the same time, while the rapid. decom- 
position of their soft parts speedily vitiate8 tho water and deStrOY8 
such animals as have been allowed to remain with them. 

To preserve them the washings of the net should be thrown on 
a firter in order to get rid of the superfluous water, and the inattw 
which remains should while still moist be transferred to glass 
tubes containing spirit. 

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

be on the look-out for Radiolarire and Foraminiferre? 
Though the hard siliceous cases and framework of the Radiolarim 
and the calcareous shells of tke Foraminifera? will usually retain 
their forms after the destruction of the soft parts, it  is far better 
to transfer to the spirit the whole organism ut once by means 
of the dip tube. Other microscopic Protozoa, such as Noctik~ca 
and Pei-idinium, as well as the true ciliate Infusoria, ought also 
to  be watched for. Among these last are the Dictyocystidrr, 
a group of pelagic Infusoria having a close resemblance to 
certain Radiolaxi@ by their elegant siliceous bell-slmaped shells 
perforated in the manner of lattice-work. I n  most cases, how- 
ever, these microscopic organisms are so minute as to render 
impracticable the separation and transference to spirit of any 
great quantities of them. We must then be contented with 
putting up such as can be obtained, on microscope slides or in 
cells, a process, however, which takes time and labour, and needs 
some practice in the art of microscopic mounting. 

Cmlent eruta . 
I t  iS in this group that some of the most abundant and im- 

portant results follow the use of the towing net, 
Among the most striking and interesting inhabitants of the 

surface zone of the sea i n  all latitudes are the Hgdroid Medusa?, 
clear gelatinous, more or less bell-shaped or 'umbrella-shaped 
Organisms, which mostly originating as buds from plant-lilre 
hydroids (or zoophytes) fixed to the Ben bottom, free themselves 
after R time from their supporting stems, and spend the rest of 
their lives in a state of activity at the surface;, \yhere they swim 
by the expansion and contraction of their gelatinous bells. When 
possible, drawings ought .to be made of these beautiful animals, 
for no means have yet been discovered of preserviilg their foolms 
after death with anything like satisfactory resultfi. Many, how- 
eves, may be fairly preserved by placing them in methylated, 
spirit; and as this seems to be the best method we possess 
of preserving their zoological chamcters, it should never he 
neglected. 

Nearly allied to the IIyclroid Mrdusre, and with very similar 
habits, are the Siphonophorrz. These usually fosln logg garland- 



Iike series of transparent, gelatinous, varioudy shaped bodies, 
frequerit1.y oriiamented witli spots of bright d o u r ,  scarlet or 
oraugc. They may be easily dctected swimming witli il rhythmical 
repetition of impulses near the surface of the sea. They require 
gret%t care in their cap tu i~ ,  being formed of numerous zooids or 
~ O I V  or less independent buds, which by rough hmldling are 
easily separated from one anotlier. Though less easily brolren to 
pieces than some other groups of associated zooids, such as the 
chains of Salpa, to be presently referred to, those taken in the 
towing net will often be found injured, and a perforated or brass 
wire gmzc ladle slipt under them while swimniing will gene ra~~y  
be found the best way of removing tliern from the sea. Here 
again drawings ought to  be made when possible, as no lriiown 
method oi’ preservation will satisfactorily retain their charactcrs. 
The Iw:st is that abow recorninended for the Hydroid me dust^. 
Other forms of‘ Siplionophora, such as Physulia (Portuguese Man 
of War), Velella and P o i p i t a ,  obtained abundantly in the more 
qua to r id  latitudes, hare firin supports of the soft parts, and arc 
therefore much more easily preserved. None of these have yet 
been taken in Arctic seas. They :ire best preserved by being 
placed in methylated spirit. 

The Discophorous * f i I e d u s ~  present :L general resernblaucc to 
tlie I-Iydroid Medusa: in their gelatiaous umbrelln-shaped swim- 
ming disc, by the rhythmical contraction of which they iinpcl 
tl~emselves tl~rough the sea. They attain, howcvel; for the mosi 
part a much larger size. The smaller forms may be treated as 
has been recommended for the preservation of the Iiydroid 
AfeclusE and Sjphonophora ; but we should scarcely recommend 
any attempt to preserve the larger ones, which frequently attain a 
diameter of one or more feet, and which would need (to obtain at  
~JCSL very unsatisfactory results) more preserving liquid aid s p ~ c  
thau could be afforded them. Here again the aid ai‘ tho ilrauglits- 
man is indispcnsnble. 

Both I-rydraid and DibCophorous &fedus% are commonly known 
hy the mine of “jelly fish.” The observ~tions of Scorrsbp h c I  
of the naturalists attaclied to Kotzcbue’s voyages h a v ~  povctl 
that both forms abound in liigli latitudes. 

The CkaopJwn ( B e ~ o c ,  C’dt&e, &c.> form a largo pnrt of ill0 
surface life of  the sea. They are often of considerable size, nro 
Constunt products of the towing net, andhought to be preserved in 
the way indicstd for the NedusB and S ~ p h u n o p h o ~ .  

The other division of the CElenterata, exemplified by Sen 
Anemones and Corals, have few free-swimming Peprcsentatives. 
One of these, lmwevor, Amchnactis, rn9y be expected to occw irt 
the Arctic seas. 

I ~ c l ~ i n o d w m a t a .  
The larval forms of n~os t  of tho E c h i n o d w m n t a  (sfa TJrcliins 

Star-fishes, &c.) consist of ininnto Dco-swimiriing organianis wliich 
are amoug fhc most frequent cupturetl of  the towing I&. They 
should be removed by the dip tubc froin the wwhings of tllc npt 

n i ~ d  tr:iusfcrrcil to spirit, 
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Vermes. 

Among the Vermes (Sea wwm, &c.), we have some remark- 
&le pelagic free-swimming forms ivhich frequent the uppermost, 

north. So also the beautiful Tomopte:is, a little animal of the 
purest transparency, attaining a length of about an inch and pro- 
vided with a series of transparent double paddle-like fins which 
run down each side of the body, is another pelagic form of the 
WoI*ms which ought to be met with in high latitudes. Both these 
animals will be best preserved in spirit. 

A great inany of the Sea Worms, however crederitary they may 
bc in their adult stages, are in their larval condition free-swiilzmiiig 
pelagic forms. They are full of interest in the light they throw 
11po1i the phenomena of development, and on the affinities of dis- 
t A l l t  groups of the animal Icingdoin. T h y  should, therefore, be 
always carefully noted, removed by the aid of the dip tube from 
the washings of the net, and preserved as far as possible by 
iinmersioii in spirit. 

A r t h r o p o d a .  

Among the invertebrate life which abounds in Arctic seas, n d  
which from the concurrent testimony of Arctic voyagers constitute 
a characteristic feature of their fauna will be found the Anzphip6- 
dous Crustacea. These are small active animals, most familiarly 
lrnown to us by the " sand hoppers " of our omn shores. I n  Arctic 
regions they are often attracted in coulitless inultitul1es by ' f r q -  
merits of ofral thrown into the sea. T o  s ~ ~ c h  an extcqlt (10 t11eg 
abound there tlint t h  carcass of a seal Ilas been in a fe.N hours 
reduced by tllem to thc condition of a clean slceleton. They frequent 
vaTious depths from the surface downwards, and may be all well 
peserved in spirit. 

Among the Isopod Crustacea ( Ido tea ,  kc.), we also find active 
free-swimiiiing species which frequent the surface zone of tlie sen 
:l.nd are collstnlltly captured in the towing net. 'Ihey may be 111-e- 
served like the amphipods in spirit. 

Minute l3ntomostrncoz.s Crustaceu, csiiecially those belonging to  
the group of the Copcpodcz, are oftell captured in amazing quanti- 
ties in the towiug net. AS with other microscopic foims the 
attempt to  separate them from the washings of the net with tho 
view 0.f preserving them is troublesome nnd difficult. I f  how- 
ever the collector b.w an nbunrlant stock of pntience he may here 
use his dip tube and phials of spirit with advantage. A t  all 
events other animals which it may be desirable to  proscrve for 
any length of time in a living state should never bo left :Ilo~~g 
with these little Cl*ustacc:L when they are contained in tile jsrs in 
nny coiisjder:d.de quantity, for the Entomostmca rapidly drcom- 
pose and rencler tlrc m t c r  unfit for other forms of life. 

31i122. 
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The Crustacea a x  dso’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 larvae of the BaT- 
aucles, n low section of the Crustacea, which, though absolutely 
fixed in their adult state, spend the early period of their lives as 
free-swimmers in the open sea. These are all active creatures 
of singular, and often grotesque aspect, and are among tthe most, 
frequent captives of the towing net. Many of them are of great 
interest in their bearing on the lams of development and on the 
affinities of groups. They admit of being well preserved in spirit. 

Mollusca. 

Among the most abundant nud striking pelagic forms are the 
Salpa belonging to the low molluscoid group of the Tunz’cata. 
They are of a somewhat oval or prismatic shape, attaining a length 
of from half an inch to two or even three inches ; 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 gelatinous appearance, they can generally be 
very well preserved in spirit ; but great care must be taken not 
to separate the components of the chain-like series which are very 
easily detached from one another. Indeed when taken in the 
towing net these are very often found to be broken up, and the 
safest way of capturing them is by gliding under them as they 
swim past the vessel a perforated ladle, as has been recommended 
in the case of the Siphonophora, and then carefully transferring 
the whole chain to spirit. 
Appendiculuriu is another tunicate also frequently taken in the 

towing net. It is a minute clear oviform creatrure, of about the 
size of a millet seed, and ewily recognized by a rapidly vibrating 
transparent ribbon-shaped swimming organ, somewhat resembling 
the tail of a tadpole, and springing from a iioint near one end of 
the body. It may be tsansfcrred to  spirit by meiins of the dip tube. 

Holding a much higher position among the Mollusca are tlie 
Pteropoda. These are free-swimniing aiiimds provided mith a 
pair of wing-like appendages by the aid of which they flit through 
the superficial zone of the sea. They are usually clear-bodied, 
and either colourless or tinged with some shade of purple? and 
generally attain a length of from half to three quarters pf fL” Inch, 
Some of them are said to be diurnal in their habits, slllklng into 
the deeper regions during the night, while others are bekwed to 
be nocturnal and to withdraw themselves from observation cluring 
ilie (lay. Tlicse stntcincntfi, however, require confirmation, Some 
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Of them are provided with a delicate transparent shell, others are 
quite naked. Some of the naked forms (c‘lio) have 10% been 
associated in the ‘accounts of Arctic voyage with the fauna of high 
northern seas, where 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 
consistence, and can be well preserved in spirit. 

Heteropoda ( Capina?*ia, Atlanta, Firola, &e.), &nother free- 
smqming form of the higher &lo11uscaY are also either naked 01’ 
provlded with an external shell, which may be large enough to 
enclose the entire animal, or be only sufficient for the protection 
of the respiratory and reproductive organs. They swim by means 
of a vertical fiu, which projects from the ventral surface. They 
are abundant in the warmer temperate, and equatorial seas. 
Their habits resemble those of the Pteropoda, and they inay be 
captcred and preserved in the same way. 

Some of the Nudibranchiate Gasteropodous Mollusca also possess 
pelagic habits. It is rare: however, to find among them free- 
swimming species, and they are mostly indebted for their pelagic life 
to floating sea weed (Gulf weed, &c.) on the fronds of which they 
habitually live, and by which they are carried about from placo to 
place in the open sea. Floating sea-weed, indeed, ought always 
to be carefully examined. I t  frequently affords a rich storehouse 
of rare animals, which are for the most part easily preserved in 
spirit. 

Among the Mollusca are also many free-swimming larval forms. 
These are dl minute animals, generally furnished with a pair of 
consPicuou8 wing-like swimming organs, and with a little nautilus- 
like shell. Though proceeding from more or less sedentary 
PFrentS, their life in this stage is entirely that of the free-swim- 
mlng Pteropods, and they become easy captives of the towing net. 

~ ~ 4 t  be removed by the dip tube, and preserved in spirit. 

Vertebrata. 
We can hardly expect to meet with vertebrate animals among 

the contents ofthe towing net. Occasionally, however, small fishes 
(SyngnatliidE, &c.) frequent the most superficial zone, and will 
be captured in the net. Small fishes of pelagic habit are not 
unfrequently taken among floating sea weed. All these should 
be preserved in spirit. The occurrence of floating fish-eggs S h O ~ l d  
be noted, and specimens reserved. 

PHOSPHORESCDNCX. 
I t  is now well ascprtained that the Phosphorescence of tho sea 

is mainly due to living animals which frequent by night the inore 
superficial zones ; ana no opportunity of carefully observing this 
phenomenon ought to be neglected. I t  is of importance to know 
the various species to which the light-giving function lllust be 
assigned, aid  to  determine the conditions wllich 111ny aid the 
luminosity or interfere wiLh it. The collector sliotild d.ways rnnlrc 
a note of the possession of this property by ztny nuiiiinls in wlricll 

2 
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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 exceptionally feeble, the temperature of 
the sea and the meteorological conditions present ~ h o ~ i l d  be care- 
fully noted. 

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

the best results are various. I n  the temperate and equatorial seas 
some of the surface-dwellers 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 found near the 
surface only in the daytime. In  such latitudes the surface-life of 
the sei\ is usually found most abundant about sun rise, and again 
shortly after sunset. In Arctic regions, however, with the very 
different distribution of light and darkness, 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 generally 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 Medusa? 
and other small delicate organisms, that they bo placed, while 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 minutes in the osmic acid they are to be immersed in 
pure water, and from this transferred to spirit. 

8. SUPPLEMENTARY INSTRUCTIONS. By PROFESSOR HUXLEY, 
See. B.S. 

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

It is desirable that no opportunity of weking for Insecta, Arach- 
nida, Myriapoda, fLnd Annelids, on land or in fresh water, should 
be neglected. AS in the Swiss glaciers, insects may occur in pools 
on land ice. Considering how few such specimens are likely f.0 
be obtained, it will be well to preserve any that may be found 
spirits. The contents of the crops of birds will be worth exami- 
nation on the chance of finding remains of such animals. Minute 
fresh-witter entomostraeous Crustacea and Infusoria are Partlcu- 
larly worthy of notice and pl-eservation. 
served in spirit if previously treated with osmic acid. 

The latter may be p1-e 
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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 
the animal from which they are obtained being carefully noted. 
I t  would be interesting to know if the Arctic Canidre 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-writer fishes may 
yield specimens of tlie worm-like Myxioid fishes, of which only 
very few forms are at present known. 

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

I t  is needless to reinark on the iniportance of dredging when- 
ever opportunity offers, and on the value of all specimens of 
stalked Crinoids that niny be obtained. The rare and singular 
Ascidian CheZyosoma, the test of which is covered with polygonal 
plates, may possibly be met mitli, and, if so, should be carefully 
preserved in spirit. 

One of the most interesting points to wliicli the natiiralivts can 
direct their attcntion, howr:ver, is thc oljtaining of materials for 
thc determination of the nature of tho microscopic surface Faunti 
and Flora, and the comparison of it with the sea bottom in the 
same localities. The latter will, of course, be obtained by sound- 
ing. The former may bc secured and prcseri-cd in  the manner 
adopted by Dr. Hooker in the Antarctic expedition. This method 
consists simply in filtering a certain quantity of sea-water, taken 
at the surface and free from obvious impurities, through fine filter 
Impcr. After a sufficient filtrate has hccii obtained, the sqiiare of 
filtering paper may either bo folded 111) with tlic filtrrLte inside, 
the lati tude and longitudu being written with a dark bhck pencil 
on tlie outside, and simply dried ; or better still, it 1nny be put, 
while still damp, into strong spirit. Pcrhaps cven wtlt.er, strongly 
impregnated with creosote, inigli t sufECC to pX'eSer\'e such COllCC- 
tions but it will be C1esirable not to trust to this without first 
trying tllc effect of maccr:ition in such iI fluid on thc I X L ~ W .  

sa lpa  ape pxcellellt collectors of siirfi~cc org:inisms, iind wlian- 
ever a1-e met wit11 in numbers it will bc worth while to pre- 
serve a good ninriy for tlie sdro of the microscopic organisnls 
contained in tlic riliinc~iitary canal. 111 tlic case of the larger 
Sa13)m, the end, usually coloured, wjiieh contains the stomach m y  
be cut off from ii number of specimens, ;/nd preserved for the 
smic purpose. 

The stomachs of Laniellil~ranclls obtaiuod by the dredgc will 
give equally valuablc information respecting the minute organisms 
;Lt tho bottom. 
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1. INSTRUCTIONS in BOTANY. By DR. J. DALTON HOOKER, 
C.B., President o f  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 account 
of the Greenland Flora, republished in tlie Manual prepared for 
the use 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, provided these bo 
compIete for each locality, well preserved, and carefully ticketed. 
Quite as much also is to be learned of the life-history of Arctic 
plants ; a field of research in which nothing has been observed, and 
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 observa- 
tions must for the most part be suggested by the observer himself; 
and an original and inquiring mind ~ n i y  find ni:iny paths to di+ 
covery even i n  tlie study of' thc poorest flor:i under its most un- 
promising aspects. 

~LOWEBING PLANTS. 

There is reason to suppose that certain of the species of Arctic 
genera freely hybridise, especi:tlly those of Draba, Saxifraga, snd 
Salix. 1 can t&CCGunt in no other way for the number of inter- 
mediate forms that are found in :d1 extensive collections, and this 
between plants so distinct in other countries as the wlijte itnd 
yellow-flowered Drabas. I-Iybridisation may also account 1n some 
degree for various tlupposed species rarely fruiting, though this is 
more probably due to the sudden accession of snow or othw meteo- 
rological causes at the period of fertilization. 
, In connexion with tlie above subject, the pollen of thc varioiis 

species should be carefully examined, and observntions made ~ L B  to 
whether it i s  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, 01' elsewhere. All association of insects with 
plants should be carefully noted, and their effects watched. It is 
doubtful if any annual flowering plant attain8 a very high latitude ; 
the haunts of land animals, as the musk OX, &c. should be searched 
for such. Specimens of flowering plants should be abundaqtly 
collected both in flower and fruit, and this in all localities, keeping 
a very careful look out to aecure .all the species of such Families 8s 
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gasses and sedges which resemble one another so much, and to 
secure both sexes of the willows. 

Selecbd 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 all circumstances that seem to 
influence variation should bs noted. 

Any modification of the facies of the vegetation in the 
various localities should be noted, as also the relthtivc abundance 
and variety of the ubiquitous as well as of the scarcer species, 
their luxuriance of growth, &c. 

soil collected on icebergs, or on transported masses of ice, 
should be searched for seeds, roots, and remains of plants, and if 
practic2Lble spread out and kept moist, till any seeds i t  may contain 
should have germinated. The number of kinds that germinate 
under such circumstances should be noted. 

MossEs AND HmAmm. 
These have never been collected with the care they deserve in 

the Arctic regions. They are much more nurnerou8 thiin a casual 
observer, or one who attends to flowering plants only, would sup- 
pose, and can only be satisfactorily collected by close attention. 
Not uufrequently several species grow together in one tuft, and 
the hepaticao cspccially are often found threading the tufts of 
mosses as solitary individuals. When collccted, the tufts, if they 
have to be carried far, should be wrapped singly in paper, as their 
leaves and organs of fructification are liable to be injured. To 
preserve then1 the tufts shodd be broken up by the hand into 
fan-shaped specimens and pressed ; such specimens indicate tho 
habit .of growth; one tuft will thus supply many iiistructive 
specimens. In the c:w of mosses in fruit, the cnlyptra and o p r -  
culuin should be cawfillly sought for, and if fug;u5ous put ill a 
little fold of white paper by the specimen. The male organs 
:we often minute and obscure, and should be diligently sought for, 
using the pocket lcns in the field if necetiuary. Muny species 
have thc sexes in different tufts; and in the Arctic regions the 
male Illants are probably mor0 frequent than the female. Of some 
species indeed the male inflorescence is Only k11own. 

LICHENS. 

These have not been collected with any method in the Polw 
American Islands or in the high lutitudes of Greenland. Mmy 
of the larger species that grow on rocks 01' on the earth have 
indeed been brought home, especially by I;Y& a11d Walker, but of 
the minute kinds that inhabit the bark of sllrubs, and possibly the 
Ienvcs of v,wious plants itl those regions little is known ; nor of' 
the cruslaceous kinds that adhere to stones, and which cannot be 
removed without pieces of tho roc]< or stone on which they grow. 
To remove them a hammer and tb chisel are necessary, and the 
specimens should be trimmed so as to t&c as little bulk aa possible, 
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consistently with preserving the whole gpeciineii. Besides drying 
between papers the branched and leafy kinds, bags of them should 
be brought home in a rough state for chemical :malysis. 

FUNGI. 

This family of plants is rare in the Polar regiong, and R i ' e ~  
Agarics rand Peziza: are the forms most frequently to be met with. 
Search should be made for the minute species which arc parasitic 
on the branches and leaves of woody plants. In tlie case of 
Agarics the spores shonld be collected on white paper and their 
coloiir noted, and the plant itself preserved in spirits. I n  all 
cases the colours should be noted, or, better still, the plants should 
be drawn. I t  is well also to note of Agarics, &c. whether tlio 
stalk is solid or hollow, and the top dry or viscid, 

ALGAL 
Marine Alga: may be found between tide-marks attached to 

rocks and stones, or rooting in sand, &c. j 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 
stones, shells, &c. must be pared off by means of a knife. 

The more delicate kinds, after gentle washing, may be Boated in 
a vessel of fresh water, upon thick and smooth writing or drawing 
paper ; then gently lift out paper and plant together ; allow some 
time to drip ; then place on the sen-weed clean linen or cotton 
cloth, and on it a sheet of absorbent paper, and submit to moile- 
rate pressure. Many adhere to paper but uot to cloth; then 
change the cloth and absorbent papcr till thc specimens are dry. 
Large C U R ~ B W  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 fresh water of any kind ; when sufficiently dry, ti0 
them loosely in :my kind of wrapping paper, Those preserved in 
this rough way may be expanded and floated out in water at ally 
time afterwards. A few specimens of each of tlie more delicate 
A l p  ought to be dried on mica or glass. A note of date t w d  
locality ought to be attached to every species. 

Delicate slimy Algz are best prepared by floating out 011 smooth- 
surfaced paper (known as '' sketching paper ") ; then allotv to 
drip and dry by simple exposure to currents of air without 
pressure. 

Very little information exists reprdirig the riluge of depth of 
marine plants. I t  will be very desirable that observation8 should 
be made upon this subject, as opportunity from time to timo 
presents itself, 

Professor Dickie remarks, and the caution should be borne in 
mind:-'' When the dredge ceases toscrape the bottom, it becomnv 

in its progress to the surface much the same a8 a towing 
" capturing bodies which are being carried don  by Currents, 
6 1  and therefore great caution is necessary in sekrenee t o  any 

<C 



‘‘ marine plants found in it. Sea-weeds are among the most 
‘6 common of all bodies carried by currents near the surface or 
‘6 at various depths below, and from their nature are very likely 
$ 6  t o  he entangled and brought up.” 

carefully note and preserve Algm brought up in the dredge at 
moderate depths, under 100 fathoms, or deeper. Preserve speci- 
mens attached to shelIs, corals, &e., which would indicate their 
being actually in situ. 

The following observations in the methods of collecting Diato- 
macei~ %re extracted from the Flora Antarctica, vol. ii., p. 504, 
and apply to Rhizopods and many other minute oceanic orgalisms : 

‘6 The various means employed for selecting the species varied 
according to circumstances, as the following enumeration of the pro- 
cesses pursued will show. 1. Sea-water was filtered through closely 
woven bibulous paper (filter paper), which latter was folded, dried, 
and carefully put’away. If a certain measure of water be always 
thus treated, an npproximate howledge of the abundance and 
scarcity of the various species and genera occurring at different 
positions may be gained. 11. The scum of the  ocean almost 
invariably contains many species entangled in its mass; it was 
preserved in small phials w d l  secured. 111. A tow-net of fille 
muslin used when the vessel’s rate docs not exceed two or three 
lcnots secures many kinds, which may be washed off the muslin 
and collected on filter paper. IV. The stomachs of Salpa and other 
!especially of the naked) Mollusca, invariably contain Diatomaces, 
sometimes several species. These Salpm were washed up in masses 
on the pack ice, and i n  decay they left the snow covered with 
animal mattter impregnated, as i t  were, with Diatomacea ; the 
relipire mere preserved in spirits. V. The dirt and soil of the 
l’enguin rookeries, and especially their guano nbound in Diato- 
mncem, pcrhaps originally swallowed by the Salpm and CII ttle-fish, 
which themselves become the prey of the Penguins. VI. Ice 
encloses Diatomacesc ; they are deposited on the already formed 
ice by the waves, 01- frozen into its substance during calm weather 
wheii the upper stratum of water rapidly congeals. Ice so formed 
generally brealcs up by the swell of the sea into thin angulnr inassex 
which become orbicular by attrition, whence the name pancake-ice. 
~ l l e  pancalie-ice was often seen 8 folv honrs after a calm, covering 
leagues of oceau, and uniformly s t m d  brown from the abiindailce 
of tllese plants. It was taken in buck% and when removed from 
the water appeared perfectly pure and Colotirless. On melting, 
however, it deposited a p l ~  red doudy precipitate, excessively 
light, consisting wholly of Diatomacesc. ‘Phis precipitate was 
bottled on the spot, and proved more rich in species than my of 
the other c9011ections. The specimens were also the best preserved, 
for Professor Ehrcuberg observes that some thus obtained appeared 
as if still alive, thougll collected three years previous to his exami- 
nation, and subjected to many vicissituclcs of climutc. Tile sllolv 
sometimes f a k  011 the surface of the still ocean-water :md does 
not freeze, but floats a honey-like substance, often called brash-ice ; 
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treated in the same way as the. pancake-ice it yielded an abundant 
harvest. VII. The mud and other soundings from the bottom of 
the ocean, when brought up on the arming of the deep-sea lead, 
or the chlam or dredge, generally conbin the siliceous skeletons 
or coatings of many species, with the markings 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 t o  whal 
accompany their. allies in Europe, and are caught by the dredgc as 
it comes up.” 

Note Algae on ships, &c., with the submerged parts in a foul 
condition: also preserve scrapings of coloured crusts or. slimy 
matter, green, brown, &c. 

Observe Algae floating, collect specimens, noting latitude and 
longitude, currents, &e. 

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

I t  might be useful to have a few moderate sized pieces of 
wood, oak, kc., quite clean at first, attached to some part of the 
vessel under water to be examined, say, monthly. The larger or 
shorter prominent Alga should be kept and noted, and crusts on 
such examined and preserved, with notes of the vessel’s course. 

Various instances have been mentioned by travellers of tlic 
coloration of the sea by minute Algae, as in the Straits of Malacca 
by Harvey ; and cases of this kind would be worth special attention. 

The calcareous Alga (Melolesia, &c.) are comparatively 
little known and arc apt to be overlooked, they probably do not 
inhabit the Polar area, but their northern distribution is undeter- 
mined. 

Fresh-water Alga should be collected as occasion presents. 
Prof. Dickie states that they may be either dried like the rnarino 
kinds, or preserved in a fluid composed of three parts alcol~ol, two 
parts water, one part glycerine, well mixed. 

Cases are recorded of the presence of Alga: in hot springs. 
If such are met with the temperature should be noted and specimens 
preserved. 

Mr. William Archer, of Dublin, has supplied the following notes 
on collecting Diatoms, &c. in Ireland, and which probably appIy 
equally to various Polar localities where N&ter stagnates. 

(‘ I n  these lands the nicest Alga are those found in peaty diu- 
tricts, not in peat-bogs, but in uncultivated spots with a peaty 
bottom, on the edges of springs, and this in spring and suInmer 
when the tipecies are found in conjugation or in fruit, psmidiea? 
are met with far more abundantly in such spots either rnlxed with 
confervm or crowded into cloudy masses on dead leaves, 01’ (the 
larger. kinds) forming a mucous stratum. The collecting a 
little of such material from many sites offers the best means of 



13[0OI<EX.-BOTAN1CAL 1NSTBVOTIONS. 67 

obtaining many and rare species. T o  obtain fruiting specimens 
choose in most cases the least green or attractive looking specimens, 
and even brown and dead looking patches afford the best chance 
of obtaining fruiting specimens of the conjugata. This follows 
from the fact that the cells empty in conjugation, and the patches 
hence consist for the most part of empty siliceous coats. Scyto- 
nematous and. Palmellaceous Alga 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 fihoutd be bottled.” 

The Arctic Expedition affords excellent opportunidies to the 
naturalist for making observations on the power of seeds to resist 
cold whilst retaining their vitality. To this end samples of 
various seeds will be supplied for conducting the experiment, which 
is of the simplest description. Certain fixed numbers of any one 
kind of seed should be exposed to a low temperature, and sown, 
side by side with as many that have not been SO cjxposed, in pans 
of earth kept moist, and the time required for the germination of 
every seed noted. Such kinds as survive tho degree of cold to 
which they have been exposed should then be referred to succes- 
sively longer periods of cold aud to greater cold till tlie power Of 

germination is lost. Variations of this experiment will suggest 
themselves to the naturalists ; cqud numbers of small and light 
seeds, and larger and heavy niay be compared, which may be 
selected by weight or by measurement, The germinated plants also 
may be exposed to successively greater degrees of cold and the 
results noted. Seeds may be immerved in fresh and in salt water 
of different temperature artificially raised, with a vicw of testing 
their power of resisting their influence, as may also roots of Polar 
plants, the hybernacula or buds of such plants as Sax.ifraga 
cer?~ua. The seeds supplied are mustard, cress, radish, turnip, 
pea, bean, sweet pea, whcat, barley, oats, maize. 

Observations are wanting of the temperature to which Arctic 
plan& are exposed during the winter when covered with snow. 
This can be approximately ascertained by sinking a tube of wood 
or otlicr non-conducting material. containing a thermometer 
attached to tlie base of a rod of wood through the snow into the 
soil in which the plants grow. The base of the tube should be 
made of a conducting innterial which would take the tem- 
perature of the soil, and the bulb of t? thermometor should be 
covered with wool, so that it may retain the temperature during 
withdrawal for reading off: 
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II1.-GEOLOGY AND MINERALOGY. 

I .  GENERAL INSTRUCTIONS for OBSERVATIONS in GEOLOGY. 
By Prof. A. C. RAMSAY, LL.D., F.R.S., Director-General 
of t he  Geological Survey, &c., and JOHN EVANS, 
F.R.S., President of the Geological Society. 

The instruments and other appliances necessary fol’ daily or 
occasional work are fern. 

1. A hammer blunt at  one end for breaking rocks, i i~ld 
flatteiicd and somewhat sharp on the edge at the opposite end 
for splitting purposes when in Rearcli of fossils, &c. It is well 
to be provided with a spaye hammcr or two in case of loss, and 
one or two of smalIer size for trimming specimens. The most 
convenient way of carrying a hammer is to sling it 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. 
3. A measuring tape is sometimes usefd. 
4. A pocket compass, in which there may bc it clinometer. 
5. A larger pendulum clinometer, which is also a foot-rule. 
6. A common ivory protractor. 
7. A leather satchel slung acrosa the shoulder in which,,to 

8. Gummed labels with printed numbers to stick on rock 

9. Some cotton to pack delicate specimens in. 
10. A supply of packing paper, and small canvas bags €or 

I I. Notc-books, which may aIso scrve for sketch-books. 
12, A box of colours and some drawing paper. 
13. An aneroid barometer for the measuremellt of Il$glils. 
14. For the purpose of refreshing the memory i n  case it 

should bo at fault, a late mauural of geology should be provided, 
such as Juked Student’s Manual, and Lo\571sy’s Figures of Fossil6 
stratigraphically arranged. This gives an excellent idea in :L 
compendious form of the different forms of fossils which may bo 
expected in the various formations. Also Ramsay’s Physicd 
Geology and Geography of Great Britain, which explains the 
connexion of Geology with Physical Geography i n  a sornew1l:lt 
condensed manner, and is more or less applicable to mW’  
countries besides Great Britiiin. 

STRATIVIED AND IGNEOUS ROCKS. 

attention of the observer should be drawn, assuming him not 

carry specimens, fossils, &c. 

specimens and fowils collected. 

special specimens. 

The following are the chief preliminary points to which the 
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to have had much experience in geologicd work in the field, but 
to be alreacIy acquainted with the elementary principles of the 
stratification o f  sediments by water ; if not, i t  will be necessary 
for hini to consult a manual, like that of Jukes and Geikie. 

On a voyage such as that contemplated it is probable that 
sections, mhetlier of solid rocks or of looser superficial detritus, will 
chiefly be seen on lines of coast cliffs, or indicated by the out- 
cropping of strata on occasional f la t  spaces between high and lorn 
watcr mark. 

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

Fig. 1. 

of tho same lithological character, such as of Conglomerate, 
Sandstone, Limestone, or Shah ; or do they vary, such tis 1 con-  
glomerate, 2 Shale, 3 Limestone, 4 Sandstone mixed with pebbles, 
5 Shale again, and G Sandstone ; or are they of mixed character 
partaking of two or more kinds of material. I f  Conglomerate, 
are the included stones rounded ancl mater-worn, 01' angular : of 
what kind or kinds of material (to the fragments consist : of \Vh:it 
size are the 1arg6st stones ; :md the site of the parent rock from 
whicli they mere derived should be noted when it can be ascer- 
tained. 

Do all, or any, of the beds contain fossil shells, or other kinds 
of organic remains. I f  so of what, gcnera, and if possible try 
by geiiera ancl species to determine to what part of the scale 
of the geological €ormations they belong, such. as Silurian, Car- 
boniferous, Oolitic, and so on. The fossils from each separate 
bed should also be numbered when collected. 

Fig. 2. 

6. Are the strata inclined (a, b, fig. 2) 01' vertical (c., fig. 2.) 
It' inclined, at what angles do they dip, This is ascertained by 

The point of the compass towards the USC of the cliriomctcr. 
which the strata dip should also be accurately registered. 

Fig. 3. 
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c. It may happen that the strata do not 
clip regularly in any given direction but are 
bent and contorted, and this‘ should be noted. 
In  all cases observations of their fossil and 
other contents should be registered similar to 
those mentioned with regard to the supposed 
horizontal strata, that is to say, in serial 
order. 

d. I t  is of great importance to notice if all 
the strata in a given section lie confovmably 
on each other as they do in the precerling 
diagrams, or if unconformable stvat$cntion 
is obvious, or may+be inferred ; cases of which 
are shown in the diagrams, Figs. 4, a, b, c, d. 

I f  so then it is probable that the strata 
numbered 1 will be found to belong 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 dl  of the ‘ 
species will be distinct in the formations that 
lie unconformably to each other. 

e. Interstratified with common 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, shaley, 
or sandy bases, for these often remain where 
no solid beds of salt are found. These cir- 
cumstances are of importance as inrlicatiug 
terrestrial surfaces where the plants, the fos- 
silized remains of which form cod and lignite, 
grew, and in the case of gypsum a n d  salt, to 
the probable existence of inland lagoons and 
salt lakes in which gypsuin and salt were 
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 colour 
of the rocks, grey> g e m ,  brown, blue, or red, 
&c., as the case may be, and also the effect 
of weathering on the surface of the roclcs. 

IGNEOUS ROCKS. 
$ h r o  any of tho ordinnry stratified form:Lt,ions associated with 

igneous rocks such as lmsscs of granites, sycnites, qunrtz-por- 
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phyries, diorites, &c. Are _they pierced by trap dykes, passing 
more or less across the planes of stratification as in Fig. 5, and 
if so of wlmt kinds. 

Fig. 5. 

Are common sediment,ary strata ever associuted with interbedded 
lawas and volcanic ashes and tuffas, in such a way as to S ~ O W  that 
they were poured and qxead out under water at interwis during 
the accumulation of the strata, and what is the mineral character 
of the igneous rocks. I n  the case of lams that have been poured 
out over ancient sea bottoms, it may often be noted that the 
&iimentary stratum underneath has been altered or baked by 
the overlying melted mass of lava, while the sedimentary bed 
that overlies the lava remains unaltered by heat, the underlying 
lava having cooled before the deposition of the sediment that 
succeeds it in the section exposed. Thic, is one way to distinguish 
between such lava beds, and slrieets of melted matter that have 
6een forcibly injected between ordinary sedimentary strata. Beds 
of coal, or of lignite, underlying sheets of igneous rocks, should be 
examined to see whether any portion has become altcred, possib1y 
into graphite. 

Big. 6. 

c 

DO igneous rocks, such 11s lavns and volcanic ashes, show 
signs of having accumulated on land in successive lnycrs. If so, 
are there any signs of soils and plant-bearing beds between tliein, 
01' of other strata that I U ~ Y  have been formed in fresh mater, 
bearing bivalve Crustacea, such as Cypris, kc., or any other kinds 
of organic remains, such as fish, terrestrial mamnialia, &c. &c. 
9. Besides strata that have merely been, hardened into rocks 

and show all the signs of ordinary stratification, it is probable 
that tracts of metamorphic rocks may bc met with, such as slaty 
beds merely altered by slaty cleavage, also gneiss of various 
kinds, mica schist, chlorite schist,, hornblende sclliqt, serpentincs, 
&c. For the theory of those alterations of common formations 
that resulted in the production of metamorphic rocks still show- 
ing traces of stmtification, the observer must refer to m y  good 
m?nual of geology. I t  is sufficient now that he chould be able to  
distinguish their lending varieties. 

Tt must be understood that gneiss and other metamorphic 
rocks are not necessarily of the greatest geological antiquity. 
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I n  Europe, America, and Asia there are Inetnniorphic rocks of 
a11 geological ages ranging hetween the Laurentinn and the 
Eocene formations. It is, tlicrefore, important to discover or 
surmise to mhat formation or  set of formations any metamorphic 
series of rocks may belong, slioiild any data be avsi1:ible for iliat 
purpose. I n  tlic abscncc of this, the observer must be contciit 
to register the character of the rocks and their modes of 
occurrence. 

MORE SPECIAL OI~SERVATION~. 
h. With regard to ordinary stratified rocks, it is important to 

discover whether the orpuic  remains they contain are mnrine, 
cstnarine, or freshwater molluscs, fishes, reptilia, &c. 

Also mhetlier terrestrial mammalia, insects, and land plan 14 

occur, and if so to what genera and species they belong ; and, if 
possible, to collect a suflicient quantity of all kinds of fossil 
remains to be cxamincd and described by the best authorities 011 

the return of the voyagers. 
i. In connexion with this they should endeavoiir to determinc 

in any given section, or in sections of rocks more or less ap:n.t, 
xvlietlier more than OW geological formation or set of formations 
is prcsent, as, for example, strata that lithologically or palmonto- 
logically can be compared to the European or American Silurim 
and Carboniferous rocks, or to the Liassic and Oolitic series, 01- 

to  the Cretaceous series, or to the TVcalden, Eocene, or to tlic 
Miocene strata, &c. &c. 

Should this be practicable, i t  is important to endeavour to sliow 
in drttwn sections their order of succession and superposition in 
the manner given in ordinary geological sections, and also the 
way in which they are affected by faults or dislocations, eitlicr 
visible, or that may reasonably be inferrcd, 8s for example, by Inter 
deposits, No._l in Pig. 7, seeming to dip under oltlcr strata 2, 
in what may be called an unnatural manner without tlic visil)lc 

- 

. .  Fig. 7 .  

intervention of a fault or faults, or of partial invcrsioii o f  ilic 
strnta by ~ ~ n t o r t i o n  of the mimes :H in Fig. 8. 

1, Seconda1.y strata ; 2, Pahozoic strata ; f ;  Fault. 

Pig. 8. 
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In  conllexion ~ t h  fractures, faults, and wide joints in the rocks, 
mineral lodes may be loolred for, such as lead, copper, tin, gold, 
Cryolite, . phosphate of lime, and other minerals ; and, if the 
observer IS in doubt as to their nature, if possible, let him bring 
@may specimens. 

There are also some special points that ought to be attended to 
which may occur in these northern regions, such as :- 

To gather additional information respecting the Oolitic fauna 
in any newly discovered area similar to those already known at 
Cook's Inlet in latitude 60° N. (MCClintock), and of the Liassic 
fmna found by Sir Edward Belcher, and in another by the 
Swedish Expedition in latitude 78' 30'. Also to ascertain if the 
Carboniferous flora occurs in any continental lands or ishnds 
l-esembling that found in Bear Island, lut. 70' 30', or possibly in 
Disco6 Island, where l00Sc blocks were found containing Sigillaria 
alld Stigmaria, or again similar to the Carboniferous strata of 
Melville Island. 

 SO special attention should be paid to a;?w areas containing 
a Miocene flora, such as has been collected by Nordenskiold, 
Sir R. M'Clintock, Sir R. Maclure, Colomb, Inglefield, Dr. Brown, 
and Whymper at Atanakerdlulc in the Wdgat, and at other places 
near and in the island of Disco, in Greenland. A similar flora is 
also known in tho Miocene rocks of Spitzbergen. 

In  connexion with this latter subject, the explorers in the late 
Austrian Expedition mention that many great sheets of basaltic 
lavas were seen, in the new archipelago which they discovered, to 
overlie, unconformably, masses of gneiss, in a manner that conveys 
the idea that the overlying igneous rocks consist of vast masses 
of horizontal sheets of lava. The description reminds the writer 
of the manner of Occurrence of the Miocene igneous.rocks in and 
near Disco in Iceland, the Faroe Islands, and of some of the h e r  
IIebrides. Should these or other islands be visited which arc 
more or lcfis composed of such like sheets of lava, it is important 
to notice if terrestrial surfaces occasionally occur between them, 
showing sigiis of terrestrial soils and* the romains of land plants, 
or if freshwater beds occur between the Igneous rocks bealsing 
relics of land plants and of freshwater or terrestrial animals, sucli 
as Crustacea of the genus Cypris (found in Mull dong with leaves 
of land plants by the Duke of Argyll), Insects, and Mammalia, 
and, if so, specimens should if possible be preserved. Any notes 
of this kind will be of great value, as throwing much light, not 
only on changes of climate, but a160 on Itlie eubject of a great 
continental extension of land during the Miocene epoch into far 
northern regions, as suggested by Dr. Robert Brown, much of 
which still remains-as is also indicated by Iceland, the Faroe 
Islands, the Inner Hebrides, the Noi-th of' Ireland, tlie Madeira 
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 beach, and 
any moraine boulders for organic remains, noting in cach case the 
direction from wliich the pd)hlcs or boulders apptwr to hare 

36122. 
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travelled. I n  searching for fossils the rocks should be broken 
dong the planes of stratification rather than across them. 

GLACIAL OBSEBVATIONS. 

The observer must be supposed 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 and occa- 
sional marine deposits holding shells, Prc., so widely spread over 
the North of Europe and America. In Greenland and any other 
land he may visit it is important to notice :- 

u. Are linear surface moraines corresponding in direction with 
what may be called the trend of' the flow of the existing glacier 
streams common or occasional, and are they similar to those on 
the Alpine glaciers. If so, are any cliffs or bare slopes observ- 
able from which the d6bris 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. 

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

c. Observations, if possible, 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 (moi*aines pqfo i ,des)  ; 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 
circums tancerS, and especially are large bouldertr fnund there. Are 
they ice-scratched. 
d. Can the thickness of the ice of' certain glaciers be ascer- 

'tained which pass seaward beyond the-shore or lines of sea-cliff, and 
which at their ends may be supposed to g a t e  dong the sea- 
bottom. This may be done by soundings at the ends of such 
glaciers, in cqnjunction with estimates of the height of t'he surface 
of the glaciers above tho level of thc sea. 

e. Where glaciers protrude out to sea and there expand after 
the manner of the Bhone glacier, where at its lower end it 
protrudes and expands in a wide valley, is it  possible to form an 
idea of the shape of the ground on either side of the valley 
through which the thicker mass of tho glacier ice descends to 
the sea. IS it likely to be merely undulating ground somewhat 
higher than the valley, or hilly or even mountainous, the whole 
region being more or less smothered in ice. In  connexion with 
this it may be asked, 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 slopes of the bottoms of 
these valleys being westward 01: in the far north, is it an exaggera- 
tion of a system of coduent glaciers generated by high mountains 
ou t'he eaab side of the continent or elsewhere. 
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f. What is the appearance of the surface of such glaciers. 
&e t11ey crevassed in the interior of the country, that is, traversed 
by fissures, large and .small, like the Alpine glaciers. Are there 
any crevasses traversing the surface of the ice in cases where 
it passe8 out far seaward. 

9. TO make, if possible, observations on the temperature of the 
ice at  the surface, and at various depths below the surfhe, for 
the purpose of discovering to what depth the ice is affected by the 
external temperaturo of the air. It is usually stated that all 
glacier ice below a shhrtllow variable depth is just about the 
temperature of 32' Pahr., and therefore in part always passing 
into the state of fluid watey. This by soinc has been doubted 
.with regard to the swiss glaciers in winter. It is st:&d that 
streams of water flow a11 the year round from underneath the ciids 
of Greenland glaciers, which are charged with glacier mud, an6 
so to speak, boil up with the freshwater from the eiids of glnciers 
tliat pass out to sea all the year. If so, does the quantity of 
freshwater and mud seem to decrease in wjntcr. 

?L. It has been stated by Dr. Sutherland that, the surface ice of 
the Greenland glaciers of Melville Xay, &e., for a depth of 8 or 
10 feet is more solidly frozen than the underlyiug strata of ice, 
because of the influence at the surface of the cold air ; and tliat 
tlie underlying ice, having the temperature of ofdinary deep glacier 
ice (about 32"), flows faster than the overlying thoroughly froeen 
stratum, and that this 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 desirable. 
i. Measurenwnts actual or approximate of the size of boulders 

on glaciers are desirable, and notes of the various kinds of rocks 
that form 'surface moraines. Slretches of such boulders would be 
sometimes of value. 

K. It has been stated that the solid Greenland rocks which form 
the surface of the country are not grooved !nd striated like the 
roclw affected by old and modern Alpine glaciers, or like thc rocks 
of Scotland, the North of England, and Wales,which, like much of 
modetn Greenland. me believed to have once been buried under 
universal thick sheets of glacier ice of what is called tJm Glacial 
Epoch. The reason given for this is thfGt the whole or most of 
Greenland, being or hsving been entirely covered by glacier ice, 
110 moraine matter &om bare cliffs fell on the surface of the glaciers, 
and that therefore no stones and other glaciers dObris found its 
way from the $des of glaciers and through crevasses to the 
bottom of the ice, by moan8 of which their rocky floors could bc 
grooved and scratched because of the great superincumbent pres- 
sure of the moving. ice-flow. Tlic more nortlierll roclr surfices 
of Greenlnnd have therefore becn snit1 to be icc-polished and 
mozrtoiinir, but not grooved and scratclicd. Is this t,he case. 

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

nre 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. 

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

n. Specially to observe the ice-joot 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. Note the quantity of detritus 
that falls on its surface from the adjoining cliffs, and its subsequent 
flotation seaward into deeper water, and the scattering of boulder8 
thereby over the sea bottom as the ice melts. 

a. Observe all icebergs of importance. Note if possible their 
length, breadth, 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 serve to indicate the thickness of the glaclers from 
which they broke, since in tabular masses of ice, the mass above 
the water bears a definite proportion to the mass submerged. 

Note if possible whether or not they are aground, and if 80, in 
what depth of water. 

Observe if any icebergs are laden with masses of moraine 
rubbish, and if so, try to estimate its amount after the manner of 
Scoresby. Are boulders ever seen encased in the ice far below the 
surface. Is it irobable that grounding icebergs are capable of 
attaching submarine 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, and 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 the 
opposing mass of rock. 

p.  I n  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 i t  smooth 
and striate rocks, and help to produce roches ivzoutounEes. Are 
grounding icebergs, and other kinds of floating ice likely to con- 
tort the soft strata of the sea bottoms on which they impinge. 

q. I t  is stated by Dr. Rae that "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 i t  stones ; 
'' and these are left in such varied forms as to cause the belief that 
" tJhe work has been done by h u m ~ n  hands. I f  the shores of the 
" Arctic 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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servations 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 and forced up above high-water mark. I t  is possible 
that such observations may throw some light on the ridges known 

Eskers in Ireland and Kames in Scotland. These are long 
mounds of gravel believed to be intimately connected with the 
G'ZaaCiaZ Epoch, and by some supposed to have been formed on the 
shores of the icy sea of that period. 
'I: I n  connexion with the subject of sea coasts it is of importmcc 

to observe if there are traces or lines of raised sea-beaches rullnillg 
in a terrace or in lines of terraces at different heights more or 
less parallel to the present sea-shores. Also whether or not they 
contain sea-shells and other marine remains. A ~ R O  at what height 
above the present sea-hc l  each individual beach or terrace lies. 
Note also, if possible, the direction from which shore pebbles p a y  
have come and larger boulders, and if thoy ha\le any relation to 
prevalent winds and marine currents. 

s. A gnod deal has been written about the occurrence of 
nleteorites (meteoric iron) in Greenland. Should such be observed, 
their position and size should be notod, and if possible, speciinens 
collected. 

2. INSTMJCTIONS for MAICING OBSERVATIONS on, and 
COLLECTING MINERALOGICAL SPECIMENS. By PROF. 
N. STORY MASKELYNE, F.R S. 

A.-MINERALS AND Rocxs. 
I n  offering advice as to the mode of setting abont collecting 

iliincrals ahd mineralogical facts in a land that is peculiarly rich 
in yare curious mineral species, while i t  is c l d  in an iron- 
lnuil of ice, one cannot lose sight of the fact that the special 
experience wllicli the Arctic voyager must soon acquire will fit 
hin1 better thaii any instructiolls for tlln tasks of cxploratioii an& 
collecting. Navertheless some notice of the sort of localities that 
1nay yepay research, and of the observations that it .would bc 
worth recording, may not be O u t  Of l)lace, while x short summary 
of the mineral objects that are to be lyketl for, and of the modes 
of determining gomething about their characters are of the first 
importance. The instructions on the subject of geology will 
certainly impress on the scientific observer the great importance 
of carefully notink and laying down in profile, and where possible, 
in plan, all importsnt lines of mountain cliaiu or protruding rock, 
and of collecting specimens of every distinct kind of rock, and 
further, of fastening to or carefully enrolling with all specimens, 
labels that can hardly err in the fulness will1 which they state 
the circumstances rind the position of the spot at which they are 
obtained. To the mineralogist rock specimens have a special 



interest as being aggregates of minerals and ofton containing 
crystals in cavities or otherwise distributed through them, €rom 
the presence of which the biptoryand associations of the rock 
it& may be gathered. Hence a judiciously made collection of 
rocks has the character of an index to the petrology of a whole 
country. 

It is amvu,b igneous rocks that the Arctic mineralogist will 
probably find his chief occupntion. The important minerals that 
occur under other conditions, such as where they are found lining 
the fissures which carry mineral lodes, may indeed bo accidentally 
inct with-perhaps among the weatherad masws at the foat of il, 

cliff on the section of which the mineral vein m y  be 1ecognised 
from which they came ; and any minerals so found that from their 
metallic lustre, their weight, or some other striking cbaracter may 
appear peculiar should be preserved iu specimens, so Chat their 
chitrwtei-s may be determined at leisure. But the rocks fruitful 
of minei-nls for the Expedition, north of Upernavik, will in all 
probability be of a different kind. It is among the minerals that 
belong to or are associated with the occui-rence of igneous rmIw 
developed on a large scale that the Expeditioti will be able 
probably most effectively to deal. For the conditions of Arctic 
travel are hardly consistent with the close and careful search 
iiecded for the discovery of the rarer kinds of minerah ; nor are 
tho characters of the country and climate such as to expose such 
minerds to view under favowabIe conditions for finding them, as 
for. instance in the beds of torrents. However uncertain may he 
the carlp accounts that recorded tho existence of an active vol- 
cano and fumerole action in the eouth of  Greenland, it is quitc 
possible that volcanic forces may still be in action in tho regions 
of a remoter north. Should this be found to be the case there 
will be an ample field provided for all that enterprise and obser- 
vation can do in collecting materials for tlie descriptioii of such 
a district. Some notes drawn up by an experienced observer, 
Mr. J .  W. Judd, arc appended to these instructions, una they deal 
with the more important petralogid questions that arise in finch 
tt neighhourhood. 

I n  the case of rocks o f  the plutonic class being met with, il 
is jess easy to offer as precise injunctions in the for*ifier case 
in regtrd to tho methods of observation. A coueci;ion of  well 
sclccteil specimens of the rocks tliemselves is in all cases the first 
requisite ; and next, it  is important to gather illustration8 of any 
specid peculiarity in mineral associations that these racks furnidi. 
I n  cases where plutonic rocks have intruded into other formations 
it is desirable that specimem of the ndjacent rock should, wharc 
practicaklo, be collected froin points at  different dishatices from tJy 
intruding mass. Aird in the case of rocks of the graiiitic,claSs I t  
map be that irregular cuvitie8 may be met with in w h h  the 
crystals of tho minerals forming the rock are distinctly do~:loped ; 
and these are sometimes associated with other nline~~ale of iolemt 

Among !tie rocks of the volcanic OILMB the trachytes will ofteu 
be found rtch in interest for the miuesalogist, 88 well from the 

as beryl, topaz, tourmaline, &e. 
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varied forms which they assume, including a porphyritic strnctllre 
on the one hand and n glassy structure on the other, as from the 
various minerals that they include. And the doleritic class on 
the other hand, including basalt, presents a special interest in the 
amygdaloidal cavities with which such rocks teem, and which 
are so often found to be the home of minerals of great varieg. 
and interest, well repaying a careful search. 

While passing near a coast, as, for instance, along tlie strip of 
ice-foot, the rocky cliffs and bluffs should be carefully scrutinised 
where these form the coast-line ; while t,he talus that conceals 
their feet may yield specimens weathered out fi-om tho rest of the 
mass which it would be well to search for where any peculiarity 
is presented by the face of the rock itself. In collecting speci- 
mens carrying crystals that are at all delicate, it would be well 
to place them first in a fold of' tissue paper and then to cover 
them with some soft material like cotton wool before finally 
packing ihem in an outer paper; and it would be better to 
insert the label next to the tissue paper. 

Wliere delicate crystals present salicut points i t  is best 1.0 
becure them by packing them in chip boxes, into which they 
should be wedged by plugs of cotton, and, when opportuiiity 
offers, by subsequently fastening them to the box by a little glue 
on their under side. 

It would seem to be preferable to an attempt to condense into a 
few pages descriptions of' tlie more important minerals (which to 
a person familiar with mineralogy will have little value) that, for 
the use of collectors not well versed in the science, a very small 
series .of such minerals carefully selected as representing their 
more important characteristics should form part of the equipment 
of the Expedition. By reference to such a small cabinet coin- 
prising perhaps some 50 specimens, the collector will not only 
familiarise his eye with their aspoct, but may compare with them 
on his return to the ship the specimens which he hau collected 
during a 'temporary expedition. Thus, the large number of 
miller& referable generally to the group of augites or those 
of which hornblende is a type, or again those forming the group 
of garnets, though widely differing in the case of each group i l l  
respect of colour and even of habit, yet present such general 
mineralogical resemblimces that with the aid of a treatise 0x1 dis- 
criminative mineralogy and a few implemfnts, the collector might 
go far towards identifying many of the minerals he has collected, 
should he not be content with merely stoiing them for investiga- 
tion at home. And with this F ~ B W ,  i t  will bewell to mention two 
or three handy books by the Use of which, and by the aid of a 
few experiments he may find for himself and practically apply all 
the information dhich he immediately requires. Such books are 
either Dana's smaller Manual or his larger treatise on mineralogy, 
preferably the latter, Frazer's translalion of Wcisbach's Tables 
for the Determination of Minerals (Philadelphia, 1875) ; to Ivhich 
may be advantageously added, €or the details of results with the 
blowpipe, Brush's Manud of Determinative Mineralogy p e w  
York, 1875), md L Treatise on Rocks, by Cotta, translated by 



Lawrence (Longman & Co., 1866). And included with the small 
series of minerals above recommended, a few samples of the more 
important igneous rocks should be taken for the purpose of 
comparison. 

With regard to tools and instruments requisite for obtaining 
mineral specimens and for recognising them when obtained, be- 
sides the personal companionship of a small portable hammer of the 
best steel and of not too hard a temper, at least oiie more massivc 
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 blasting masses of rock in special cases, by me- 
thods involving comparativeIy little labour will not be wanting to 
the Expedition. Tools of large 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 m m y  have to be carried, 
in the caSe of ordinary-looking rocks a size of about 3 in. x 2 in. 
must be deemed sufficient. 

But it is before a11 important that, where possible, the specimens 
secured should not be merely the weathered outside of a protruding 
rock, but a piece of the rock with fresh fracture from the intcrior 
of such a mass. 

The instruments of observation repuisi te foi. determining the 
direction and inclination of ridges and of the faces of rock- 
masses belong rather to instructions in geology than to those for 
collecting minerals, and will doubtless be provided for the' Expo- 
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 caBe of loss), 
with a moderately high and a low power ; a small strong stoppered 
bottle for containing dilute hydrochloric acid; a not too elaboratc 
set of bIow-pipe apparatus, including a lamp for colza oil, or a 
supply of large sized stearine candles; two or thref: small fine 
three-cornered steel files ; a small collection of ten niyeral speci- 
mens representing the degrees of hardness ; a magnetized needle, 
and a small hammer and two or three little steel chisels for trimming 
apecimens. 

B.-METEORITE~. 
There is 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 tbe island of Disco, from which. 
Prof. Nordenskiold first brought to Europe large masses of iron, 
which he announced as having been embedded in Miocene times 
in the basaltic rocks that there overlie to a vast tliickne~s the 
gneissoid formations of' the ielnnd. This spot is Ofivak, and froin 
it an expedition in 1871, a yeas after Prof. Nordenskiold's return, 
brought to jtockholm a mass of iron weighing nearly 20 tons, and 
others only inferior to it in size. 

The great interest of the discovery lay, however, not even in 
the acquisition of theso masses of apparently meteoric iron, but in 
the fact that they were found in close proximity to a ridge of 
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basalt, erltangled in which.otIier specimens of native iron simih' 
in character and associated with a kind of pyrites (Troilite, Fe. s.), 
only met with in meteorites, were found. 

Such an ingredient could only have found its way into the 
basaitic dyke in one of two ways : it might have fallen into the 
basalt in the very remote epoch when that rock was yet in a 
plastic condition, or there is the possibility that it might have 
been terrestrial iron borne upwards with the melted rock mass 
from the interior of the globe. 

I t  is, therefore, a matter of much interest that this place should 
be q a i n  thorodghly explored, and the point in question settled. 
The best means for this end will be to ascertain by careful inspec- 
tion of the site how far the basaltic ridge from which Nauckhoff in 
the Swedish expedition separated the specimens of iron and 
troilite extends, and whether iron crtn be found in it in other 
places than that immediately investigated. 

Experiments with a dip-magnet in the neighbourhood may l a d  
to the discovery of such masses. 

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

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

Thus, Sir John ROBS records at p. 104 of his narrative that 
the native6 in the neighbourhood of Cape Melville and Prince 
Regent's Bay obtained their iron for their implements from masses 
of iron that occurred in the Sowallick or Iron Mountains that 
rise at the back of that bay. And he mentions that they reported 
" that one of' the iron masses, harder than the rest, was n part of 
" the mountain ; that the otherswere in large pieces above ground 
" and not of so hard a nature ; that they cut it off with a hard 
" stone and then bwt i t  f ln t  into pieces of the size of a sixpence, 
" but of an oval shape." 

The locality was stated to be some 25 miles distant from the 
place in Prince Regent's Bay where the interview with the natives 
was held. 

The masses of iron from Ofivak have a great tendency to undergo 
1~ sort of spontaneous corrosion, due fo the presence of soluble 
chlorides enclosed within them. 

The only available way of arresting or retarding this action 
seems to be tor keep the meteoric masses either in completely dry 
air, or in a liquid that is closed as much ns possible from the air. 
Probably putting them in a closed cask filled with fresh water 
would be the best means of effecting it. 

There is another point of no small interest to which the atten- 
tion of the Qbserver in snowy latitudes should be &-awn, in 
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connexion with the meteoiic matter that reaches the earth from 
space. It has been asserted that snow when collected under 
conditions that seemed, by the remoteness of the locality from 
human habitations, to be secure from contaminations due to the 
agency of man, has, when melted, yielded among other products 
metallic, and therefore, probably, meteoric iron, Nordenskiold 
collected the dust thus distributed through snow in Spitzbergen, 
and proved its meteoric charecter by finding iron and cobalt in it. 
The circulation of the winds no doubt w r i e s  other forms of dust, 
includiug volcanic and desert sands, to enormous distances, 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 several constituting the meteoric dust falling 
through the atmosphere from the regions of space. Any dis- 
colouration of the snow that has not an evident cause in neigh- 
bouring sources of contamination should be at once suspected of 
haviiig an origin thus foreign ; and any steps feasible at the time 
should be taken for preserving as much as possible of  the dis- 
colouring or otherwise foreign material. Some cubic yards of 
such snow will yield, probably, barely enough material for a 
satisfactory examination ; and the melting of this quantity and 
the collecting, drying (at not too high a temperature), and pre- 
serving the small amount of residue mixed with it, without 
contamination from utensils employed in the process, involve care 
and precautions that will suggest themselves to the observer 
who may find himself in a position to avail himself of such an 
opportunity of aiding science. 

Fmourable places in which the residue from the rnelting of 
snows during summer mouths might have collected without con- 
tamination from impurities of local origin may, however, in a11 
probability be found by the observant traveller, and this residuary 
mateihl may so, perhaps, be secured in appreciable amount. 

The icelike snow underlying the more recent or tho melted mow 
may be found in some cases more richly charged by accumulation 
with the foreign dust in question. The matter is one of such 
great interest that it is woll worth some trouble to endeavour lo 
collect appreciable amounts of' this cosmical dust. 
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3. INSTRUCTIONS on the OBSERVATIONS which should be 
made in case VOLCANOES 01: EVIDENCES of VOLCANIC 
ACTION should be met with. By J. W. JUDD, F.G.S. 

Should apy volcanic rocks be met with, the following sugges- 
tions may a d  tlie observer in directing his attention to the most 
important points in connexion with them. 

I. If the rocks. have a fresh appearance, and are of cona- 
paratively recent origin, the following circumstances concerning 
them should be particularly noted :- 

A. LAVA STREAMS. 
a. Dimensions. Distance from point of origin ; bre:&h at 

various parts: of course ; thickness, so far ns it call be determined, 
and especially ~ L S  affected by the accidents which the curreut 
meets with in its flow. 

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

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

Note especially if the rock of the current be 
porphyritic, compact, globular, concretionary, pumiccous, . gtassy, 
sphsrulitic, or coarsely crystalline. If the rock presents ribboned 
or banded structures, obscrve, if possible, the relations of these to 
tho direct,ion of flow of the stream. M7hen tlie rock exhibits 
tr:msitions from one texture to another, collect series of specimens, 
illustrating tlie gradtition. Note especially changes between the 
E U ~ ~ ~ L C C  and interior of current, or those hking place at different 
points of its course. 

e. Structure. All peculiarities of jointed, and especially of 
columnar, structures are worthy of being recorded. Note the 
features presented by the upper a i d  lower part of the current, 
and any chauges in its course; also if columns be divided by 
transverse joints, and thc features presented by these, &c. 
f: Chemical and mineralogical constitution. I f  the appearance 

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

y. Sometimes'lavas contain large masses of incZuded mineraZs. 
Those w e  very kdteresting, and should be carefully collected. 

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

Concerning these should be recor(led,- 

b. SZope over which the9 j o w .  

e.  ,%Tfaces of h a s .  

rl. Texture. 
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B. NATURE OB BEDS LYING BETWfiEN LAVA CURRPNTS. 
These are of the utmost interest and value to the geologist, but 

unfortunately the ordinary mode of weathering of volcanic rocks 
is such as greatly to obscure the interbedded deposits by a talus 
of fallen fragments. The best 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 soils (Laterites of Lyell), usually of a brick-red 
colour, and affording various evidences of their modes of origin. 

b. Coal or Lignite seams. These are very frequently obsei-ved. 
Note if they rest upon an “ undcrelay” (iin old soil with roots), 
and if they contain wood, leaves, or other plant remains, with 
recognisable structure. 

These are sometinies composed of such irnpal- 
pable dust as to constitute a matrix in which delicate leaves, 
shells, and even insect remains arc exquisitely 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. Note their characters and 
materials, and, if possible, define their mode of origin. 

Wherever tlie lava8 present a fresh 
appearance, an attempt should be ninde to trace them up to their 
points of origin. 

a. I f  any great volcattic mountain be met with, a11 details 
concerning the lava streams, fragmentary matters, and dykes of 
which it is built up will be of p e a t  interest. Failing these, 
however, sketches of the mountain, and of specially interesting 
portions of it, accompanied by such rock specimens as can be 
obtained, will be of service to geologists. 

6. Cinder-cones on the flanks of n volcano, or scattered around 
it, should be examined and sketched. Note if thcy originate 
streams of lava. 

e. The craters, both of volcanic mountains and of cindei*-cones, 
should be examined. Note if they are breached by lava streams, 
or contain bosses of lava in their interiors, or buttress-like masscs 
adhering to their sides. 

d. Note especially the urrangernent of t;he smaller :ind larger 
cones in respect to one another. Furnish, if possible, plans LO 
illustrate this point, or failing those, as many general outline 
sketches as possible. 

e. I n  and around the craters look forficmaroles, and, if possiblc, 
record the nature of the gases evolved from them. Collect tllc 
interesting minerals found in the crusts which are deposited 
round the vents, and in the rocks traversed by the vapourtl and 
gases. 
f: Hot springs, g y s e r s ,  +e., often occur in the vicinity OP 

active or recently extinct volcanoes. These the observer should be 

c. Ash-beds. 

d. Stratz)fed 

C. CONES, CRATERS, &c. 
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on the loo]<-out for (their vapours often render them conspicuous 
at  great distnnces), and their phenomena should be carefully re- 
corded. Specimens of hot and mineral water should be sealed up 
in bottles, and brought home for examination and analysis. 
9. Deposits of siliceous sinter, travertine, 8c.  These, besides 

yielding interesting varieties of minerals and illustrations of their 
mode of formation, often contain incrusted or mineralised remajns 
of plants or animals which may be of great interest. 

(In the event of the observer being so fortunate tw actually to 
witness an eruption of a volcano, every detail that he can supply 
may be of scientific value. E.specially should he note the appear- 
ances presented by the ascendlng column of vapour and fixgmen- 
tary materials issuing from the crater, the height to which this 
rises, the nature, sequence, and rate of the explosions to which it. 
is due, and the soimds which accompany them. All earthquake 
shocks and trembling8 of the ground should of course be recorded. 
Tf lava streams are seen flowing, their rate of motion and attendant 
phenomena should be carefully noted.) 

11. rf the volcanic rocks have evidently been subjected to great 
denz~da~on ,  the following points should be more particularly 
attended to :- 

A. The composition, textures, and various structures of the 
different lavas should be carefully observed, and all zeolites or other 
minerals 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 masses be interbedded and contenz- 
pmaneous with the aqueous deposits, or intrtcsiue and subsequent 
to them. In  seeking to determine this point, it must be borne in 
mind that,-- 

Lava streanzs have slaggy or scoriaceous upper and under sur- 
faces, and that they only alter the rocks upon which they rest. 

Intrusive sheets, on the other hand, are seldom scol'imous, and 
alter the roclrs both below and also above them. They moreover 
occasionally cross the lines of bedding of the strati%, and send off 
dykes or veins into them. 

c. If possible, the lavas of the district should be traced up to 
central masses of intrusive r o c b .  The-forms assumed by these in 
weathering should be sketched, and specimens illustrating the 
different characters which they assume and the minerals they con 
tnin be collected. 

D. All the $,enomem of metamorphism exhibited by the strati- 
fied rocks in the vicinity of intrusive miLsses, whether dykes, sheets, 
or bosses, should be looked for, and their nature and extent re- 
corded. In  coxinexion with this subject, it should be reinembered 
that very many interesting minerals two developed ncar the junc- 
tion of jgneous rocks with t,hosc which they traverse. Series of 
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rock specimens illustrative of a gradual change in characters will 
be very valuable. 

E. If masses of tuffs and volclqnic agglomerates be met with, 
they will frequently be found to conbin crystals (more or less 
perfect) of various volcanic minerals. Not unfrequently they also 
yield fra-pents of rock which have 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- 
gone changes by the action of heat, acid vapours, &c. upon them. 
Such masses should be broken up and carefully examined, for they 
frequently enclose in their cavities some o f  the most beautifully 
crystauised varieties known to the mineralogist. 

The general instructions as to the instruments best ‘ndapted for 
the purpose of the geological observer, and of the tools used for 
obtaining rock specimens and minerals, are of course equally appli- 
cable to the student of vulcanology. But as igneous rocks are in 
many cases especially liable to change by weathering, tho great.ost 
cfforts should be made to obtain specimens as fresh and little 
altered ns possible. In  those cases, however, where thc rock 
:issumes any peculiar features in consequence of meteoric actions 
upon it, specimens both of the unaltered and of tlie altered rock 
are desirable. 

The work of reference which will be found most serviceable to 
tlie traveller who may come across -volcanic districts is Mr. G. 
Poulett Scrope’s ‘‘ Volcanos ” (second edition, revised and enlarged, 
lS72), published by Longman arid Co. I n  this work detailed 
descriptions of t,lie interesting phenomena of volainic action are 
given, and ample illustrations of most of the points adverted to  in 
these notes wilI be found. 
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P R E  E’ A C E. 

THE subject-matter of this Manual ” is arranged under 
the two headings of-part I. Biology and Zoology, and 
Part 11. Physics. The former is subdivided geographically 
into-§ 1. Davis Strait, Baffin’s Bay, and the coasts con- 
tinuing northwards, under the general term of ‘( West 
Greenland.” Q 11. The great A.rctic-American Archipelago, 
includiug the Parry Islands. $111. East Greenland, with 
Spitzbergen and Frau-Joseph Land. 

The short time allowed for preparation limited more 
especially the treatment of the last section, and has caused 
also an irregularity in the arrangement of Some earlier 
articles, such as Nos. X., LIX., LXXI., LXXVI., and CVIII. 

Part 11. (Physics), having had a still shorter time of 
preparation, is wit,hout an Index, the Table of Contents 
serving that purpose. Indeed Q 111. of Part I. is not fully 
represented in the Index. 

This (r  Manual ” consists mainly of Reprints and Excerpts 
from Transactions, Proceedings, Journals, Magazines, and 
Foreign Books, and from English “ VoF%ges,” and tl~eir 
“ Appendices” when tho treatment of a subject required 
correlative matter to be brought forward. 

Perfect uniforniity 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, 
tile inaccuracies of some, the pecdi?rities of others, and 
tile pressure of CircumstanceS, have affected the style of 
reproduetion in the several articles. 

It has not teen practicable in many cases to  refer direct 
t,o tile autliors of the reprinted papers, even of late date, or 
to submit proofs for their inspection ; several, however, 
have ]lad the ztdv&rhge of revision by their authors. 

a 2  



iv  PREFACE. 

Thanks are due especially to  Dr. Liitken and Dr. Morch, 
of Copenhagen, for revisions of their previously published 
Catalogues of Arctic Animals, and to  Dr. Lutken 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 also, who have aided him with 
information and books, are R. 13. Scott, Esq., E. Whymper, 
Esq., C. E. De Rsnce, Esq., and ‘Count Marsch,zll. Lieut. 
C. Cooper King, R. 1\11, 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. Tlie oficws of the Royal Geogra- 
phical and other Societies in London liave helped him in 
their Libraries ; and the Secretaries of the Royal Dublin, the 
Edinbnrgh Botanical, and the Glasgow Geological Socie ties 
have courteously conveyed perinission to  reprint papers, 
and in some cmes have presented the memoirs wanted. 

Capt. F. J. Evans, C. B., has also most obligingly aided 

In the Index, geographical nxnics have not been made 
a prominent feature, but  natural-history terms, and the 
names of writers and explorers, have been chosen as the 
most convenient and useful keys t o  the inany 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 numerom 
references to  pages tha t  follow it. 

the Editor. 

T. It. J. 
May 7, 1876. 
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M A N U A L, &c. 

PART 1.-BIOLOGY AND GEOLOGY. 

§ 1. 
WEST GREENLAND ; INCLUDING DAVIS STRAIT, BAFFIN’S 

BAY, SMITH SOUND, AND KENNEDY CHANNEL. 

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

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

Annotations by the Author, March lS75.l 
~ 

CONTENTS. 
1. Iiistorg of the Subject, p. 1. 4. Synonymy aud Habits of the 

3. Geopqhical Distribution, p. 7.  I 5. Doubtful aiid Mythical Species, p. 28. 
2. systematic Distribution, p. 4. Terrestrial species, p. 14. 

1. History of the Suhject. 
I n  entering upon a review of the Greenlandic species of 

Mammalia, it may be a matter of surprise to some that anything 
remains to be said concerning the larger animals of a country so 
comparatively near home, and regarding which so much has been 
written, where Egede, Fabricius, Vahl, and Rink lived, a i d  
regarding which we possess the remarks of such excellent natu- 
ralists as the acute authors of the “Fauna Groxlandica” and 
6‘ Gronland geograph. og statist. beski-.” Between the dates of the 
publication of these two works an interval of upwards of seventy 
years extends, so that one might suppose tha! any e m m  of tho 
first work might have been fully discovered 111 the interval and 
corrected in the second. All surprise vanishes, however, whcii 
we find that the contrary holds true, and that to-day we know 
nlinost as little about the Mammals of Greenland as we did when 
Fabricius gave us the first systematic account o! them. The fact 
is that naturalists who have visited Grceiiland have been too much 
intierested in other departments of natural history to pay atten- 
tion to the larger members of the fauna, or have supposed that 
there was nothing wofth adding to, or (what is just as impor- 
tant) subtracting from it. Accordingly, we find all authors on 
arctic animals merely ‘contenting themselves with giving n list of 
$‘abricius’s species, and at the  same time perpetuating the errors 
wllich Be fell into through Ignorance. 0“ credulity, iiidepeii&lltly 
of tilo fact that 110 onlywrote of that limited portion of tlle c0untl-y 
then inliallited by the natives over which his authority as 8 

( 6  Gronlandske Missionair ” extended. Can we tlierefore bo 
36121. A 
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astonished if we find the fauna of Greenland, in the cIass Mam- 
malia, burdened with species which have no existence save in the 
vivid imagination of the Eskimo or the overlearned acuteness 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 country over 
which they are distributed t;carcely touched on, or wrongly de- 
scribed. The accounts of the older writers on Greenland (Egede, 
Saabye, Cranz, &c.) 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 Groenhndica.”* 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.t 
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 entered upon imperfect grounds, one 
was mistaken for another (Ovibos moschutus for Bos gnmzieis),  
and several we 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 occasioncd much controversy ; 
and the superabundance of literary acumen which has been spent 
on these descriptions is more than the nature o f  them will allow of. 

Subsequently the elder Reinhardt gave some notes on the 
Greenland Mammalia in the (6 Isis ” for 1848, which, i n  the main, 
are only a reproduction of the earlier account of Fabricius ; and 
in 1857, the present Professor Reinhardt, of Copenhagen, in the 
Appendix to Rink’s ‘6 Gronland ”2 furnished a list of the species, 
also following Fabricius. He has, however, entered the only species 
then added to the list, vie. Mus grc-enlandicus of Trail1,P discovered 

, by Scoresby on the east coast in 1822, under the name of Hypud&us 
grc-e?alundicus,(l and attempts to disentaoglc the specific history of 
the amarok of the older authors, FAbricius’s Gulo luscus, the 
Phoca ursina, which Fabricius enters as a member of the Green- 
land fauna, the Triklrt~chus masPatus, &c., and with, some success, 
though, not liaving visited Greenland himself, he is not 80 success- 
ful as he otherwise might have been. the others, 
solely relates to Danish Greenland, extending from Cape Farewell 

This Iist, as 

* Hafnia: et Lipsioe, 1780. 
t In  1867, whilst staying at Claushavn, I occupied as my stu&/ 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 “ dark closet ” where 
Fabricius wrought at his Fauna, Lexicon, and other works. It was afterwards 
the residence of Saabye the grandson of Egcde, who also wrote on Greenland. 

$ Griinland geograpbisk og statistisk beshevet, &e., Band ii. Tillaeg 
Nr. i. (Pattedyr, &e.). This appendix was also published separately, “ %tur- 
historiske Bidrag til en Beskrivelse af Grbnland.” 

5 scoresby, ‘ I  Journal of a Voyage to the Northern Whale Fishery, &c.” 
Amen*, p. 459. 

/I Prof. Reinhardt obligingly informs me (March 1868) that hC is now 
quite convinced that this- is J f p d c s ,  though he only Icnows, it froni 
dcsrription. 
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(ht. 590 49’ N., long. 43’ 54’ W.J to Upernavik (lat. 72’ 48’ N., 
long. 550 54’ W.?, and is valuabIe as expressing the state of 
knowledge regarbg the Mammalia of Greenland, in Denmark, 
represented by,& naturtlist who has paid much attention to the 
arctic fauna, in the elucidation of some of the marine Mammalia of 
which he has 80 highly distinguished himself. This, as far as I 

‘am aware, is all that immediately relates to .the Mammals of Danish 
Greenland. Various other writings have thrown much light on 
their ge?ze?*al history ; but it is with their special history and 
geographical distribution in Greenland that I have to deal. 
Among these mewoirs, I ought not to omit mentioning the 
excellent paper on the Mammalia of the northern countries by 
professor Malmgren,” who accompanied the Swedish expedition 
of 0 t h  rrorell to Spitzbergen.t He has added, incidentally, not 
a little to our knowledge ; but his treatise is moshly a compilation, 
and, not looking upon the arctic-fauna in a comprehensive yiew, 
he has fallen into many errors In zoo-geography. For instance, 
I cannot undersfand why he has excluded Balemptera gigas, 
Eschr., and B. vosmta, Fab., from the Spitzbergen fauna, nor 
still less why Balmaa niysticetus, Linn., is uot 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 u try ” out its oil ; 
and the two former are dso found there. Indeed nearly all of 
the Greenland marine Mammalia are also €ound in Spitzbcrgen ; 
and certainly Dr. Malmgren’s stay was much too short to allow 
him to come to a decision on the matter.$ 

Eschricht and J. T. Reinhardt’s memoirs on the Greenland 
Whale Q have added directly to our knowledge ; while the numerous 
papers and catalogues of Gray 11 and Lilljcborg 7 on the British 
and Scandinavian Cetacea (most of which are also found in Green- 

* “ Beobachtungen und Anzeichnungen uber die Sguiugethierfauna pil,- 
markens und Spitzbergenfl,” in Wiegmann’s Archiv fur Naturgeschichte 
(Berlin), 1864, pp. 63-97, translated from 6fversigt af ICong. Svensk, Ak‘d., 
&e. (1863), ii. pp. 127-155. 

t Svenska Expeditionen till Spetsbergen 8r 1861, under Leaning af Otto 
Torell : up detagarnes Anteckningar och andra Handliogar skildrad af 1C. 
Cheydenius (Stockholm, 1865). See the account of the Walrus in that 
work, pp. 16R-18S (with plate and woodcut), and excellent figures of Hy- 
p e r o l i d ~ ~ ~  butzkopfi Lacgp., facing p. 480, &c. 

$ It is stated that this Whale has been of late Years unknown within many 
miles of Spitsbergen. The walrus hunters say that the sea is getting too 
shallow for it. 

$ Bay Society’s Recent Memoirs on the Cetacea, by Professors Eschricht, 
Reinhardt, and Lilljeborg, edited by W. H. Plower. 4to. London, 1866, 
With plates. I. On the Greenland Right-Whale (Bul~ t tu  uaysticetuu). By 
D. F. Eschricht and J. Reinhardt. 1. The Geographical itango of the 
Greenland Whale, in foi‘mer times and at present. 2. The External and 
Internal Characters of , th  Grcenland Whale ; External Conformation ; 
Cavity of the Mouth; Skeleton; Appendix (by the Editor). 11. On the 
Species of Orca inhabiting the Northern Seas. By D. F. Eschricht. JII. on 
Pseudorca crassidens. By J. Reinhardt. IV. Synopsis of thc Cetaceous 
Mammalia of Scaudinavia (Sweden and Norway). By W. Lilljrrborg. 

11 Catalogue of Seals and Whales in the British Museum, 1866 ; and Pro- 
ceedings of the Zoological Society, and Annals of Nat. IIist., ptaS.+inl .  

A 2  

See Lamont, Quart. Journ. G d .  Soc., svi. pp. 152 and 433. 

]lay Society’s Memoirs on tlic Cct:ice:i, ~ q i r n .  
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land) hare holped us to  a right understanding of that order. 
Nilsson lias disentangled the northei*n Pinnipedia in  his History 
of Scandinavian Mammals*; and SO has Gray (l ibb.  citt.) and, more 
closely relating to Grecnland, Fabricius, 7 in a supplementary 
paper to his Fauna, and Dr. Wallace in the short abstract of one 
read before the Royal Yliysieal Society of Edinburgh,$ O ~ I  those 
killed by the northern seal-hunters, But nearly all of these 
papers are only local, or relate merely to questions of specific 
distinctions and synonyms, and touch but lightly upon tlie 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 a t  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 Smith's Sound, uiider Drs. 
I;iane$ and Hayes,l( have supplied us with many interesting 
notes on the range and habits of species. I wish I could say 
the same for all the describers of their collections. Professor 
Copeq has attempted to establish two '' new " species of B c k ~ p  
from Hayes's collection ; but none of them (in my opinion) have 
the slightest claims to specific distinclion,"" the supposed dif- 
ferences being merely such as, age or the ordinary variations 
between one individual and another would produce. Lastly, in 
the Scientific Section of the Narrative of the Second Germau 
Expedition will be found some notes by Ur. Peters on the Mam- 
mals collected on the East Coast. 

Othcr contributions to arctic mammalogy I slid1 have occasion 
to notice as I proceed. 

2. Sptenzatic Distribution of the Greendund Mammalian Fuumu, 
AS might be expected, tlie character. of the Greenland mam- 

malian fauna partakes of a sazrcophagous type, the phytophagous 
species proper being only three, and the marine species far CX- 

ccctling in number the tcrrcstriul spccies, I n  the nomenclature 
of'the n/lanimalia, though only a secondary matter, in  a paper of 
this nature, so long as they are coi~cctIy named, I have followed 
some standard authority, without inquiring too strictly into tlic 
Houndnoss or priolity of'tlic specific names applied, 01' the value of 
the tribal or generic divisions under which the writers have 
clnssed tliem. 

This subject I may return to more critically at another time ; 
but in this mcnioir I hate allowed convenience of reference to 

* Slcandinavivk Bauna, forsta Dclen, Diiggadjuren, pp. 268-32G (1847), 
also translated in Wiegmatm's Archiv fur Naturgeschichte, Bd. vii., &c. t Naturhistorisk Selslrabets Sltrivter, Bd. i. 4 I'roccedings of the lLoyal I'hyfiical Society of Edainb. 186243. 

9 Arctic ICxploratinns, 2 vols. 1855. 
/I Voyage towards the open Polar Sen (made in 1860), 1867. 
B I'roceediugs of the Philadelphia Academy of Sciences, 1866, P. 278 i 

1869, pp, 23-31. 
,** Prof lteinhardt, who, as Inspector of thc Zoological Museum Of CoPfn- 

11aw1, has cvery means of arriving at a determination from an examinatmi 
of a hgt? number of skulls, writes to mc that he bas arriYed at t h  same 
opinion 
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overrule other considerations, considering that the eminence of 
the zoologists followed.wil1 be a sufficient safeguard that no grcat 
error ])as been committed. Accordingly the nomenclature of 
Baird’s (6 General Report on the Mammalia of North America ” 

’ is chiefly followed, as far af3 relates to tho Greenland terrestrial 
species, and the late Dr. Gray’s British-Museum Catalogue (1866) 
for the marine species, with only a few trifling exceptions, 
having a view to certain points of the synonymy of Fabricius’s 
species of Cetacea, to be aftcrwsrds discussed. I have, however, 
ventured to differ fiom Dr. Gray as to the relative rank o€ tho 
group Gf Seals, believing, with Illiger,* that they are entitled to 
ordillal rank, and have accordingly designated them Pinnipedia 
pjg.)-forniing Gray’s tribes Phocirza, Trichechina, and C‘ysto- 
p7tori9za, for the sake of uniformity, into families nndcr the titles 
of pjiocidce, Trichec7tidri., Cystophoridce, comprising the same 
species as the former tribes, witliout, however, committing myself 
to an opinion regarding the advisability of so many generic and 
otllor subdivisions of SO natural Lt g r o ~ p ,  or of the good taste 
Clisplayed by M. Fr6dhric Cuvicr in the formation of somc of 
his genera. Thus, with Professor Nilsson,t I cnniiot see why, 

’ in the formation of the gcnus C:~llocQphale $ (CaZlocrphaZzcs), 
LinnO’s PJboca wituliiza sliould have been cliosen as the type of‘ 
the genus, while Phoca bnrbata, Fab., should have been retained 
as the type of the gcnus PJioco.§ 

Dr. Gray’s nomenclature and classification o€ the Cctacca I 
liuve followed almost literally, though Home of his species, such 
as Lagcnorhynchus allirostris, L. bucopleurus, Be&Ainus 
cz.phrosyne (D. Holballii, Eschr.), and Hyperoodon (Lagcnocctus) 
Zatij+ons, are only known from skulls or skeletons. The localities 
are also very vaguely known ; SO that in the absence of all details 
in rcferencc to their habits snd disti.ibutio11, and €’O?I tile fact, 
moreover, of their F;pecific (and still more tllcir generic) clailns 
not bcing in eveJ’y case llniversally concedcd, the pllysical gee- 
grnphpr br naturalist (strictly speaking) can have littlc to say 
regarding tllein. I h a ~ e ,  however, eiitcred them as members of 
the Greenland fauna, in deference to the opinion of their founder, 
who, after the dcnth of the lamented Eschricht stood alolle in 
his Irnowledgc of the systclnalic history of the innrine Mn1nmalj:t. 
The following table will show the general ~rrangement, tile tribal 
and iiumcrical distribution of the Rfamnlalia of  Gree11lalld, ex- 
clusive of all introduced spccios and others .which llavc been 
erroneously included in former lists, and of the first with whom 
Fnbricius heads his fauna, “ H 0 7 n O  snpiens : . . . . . . . Si7~c ace, 
sine Domino, reguntur coizsiictudiric :”- 

* Prodomus, p. 138 (1811). 
t Slrand. Faun. i., p. 275. 
5; 1;. Cavicr, Mimoires du MUB~UIII, xi. p. 182. 
5 Even Nilsson’s gcnus CyStOphU, though fadtlcss in aptitude, is liable 

to 'tile objection that it has also been applied to a gcnus of A I ~ Z  by J. Agardl1. 
This ankward confusion, howcm, is SO common that it is only just to criticise 
the fault in thc abstract. 
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MAMMALIA GRCENLANDICA. 
Order Carnivora. 

Family Ursidze. 
Genus Ursus (Thalarctos). 

U. niaritimus, Linn. 
Family Canidae. 

Genus Vulpcs. 

Genus Canis. 

Geiius Mustela. 

V. lagopus (Linn.), Rich. 

C. familia&, Linn,, vm. borealis. 

Mustela ernainea, Linn. 
Order Rodentia. 

Family Arvicolinae, 
Genus Myodes. 

Genus Lepus. 

M. toyquatus (Ydl.), Keys. & Blns. 

L. glacialis, Leach. 

Family Leporidse. 

Order Ruminantia. 
Family Bovida. 

Genus Ovibos. 

Gems Xnngifer. 

0. moschatus (Gm.), Blainv. 
Family Cervidze. 

3. tarandus (L.), Baird. 
Order Pinnipedia. 

Family Phocide. 
Genus Callocephalus. 

C. Bitulinus (L.), F. CUV. 

P. foetidm (Mull.), Gray. 

2‘. gY@lZland~cUS (Mull.), Gray. 

P. larbata, 0. Fab. 

y. Tosmams, Linn. 

H, ,pypi$s (0, Fab.), Nils.  

C. cristatu (Erxl.), Nilss. 

* Genus Pagomys. 

Genzu Yagopldiis. 

Genus l’hoca. 

Family Tricliechidm. 
Genus Triclieclius. 

Gcnus ISalichoerus. 

~ ~ ~ 7 n ~ [ ~  Cystophoridro. 
Genus Cystophora. 

Order Cetacea. 
Family Balsnidzo. 

Genus Balenrt. 

Family Baloenopteridse. 
B. mystieetus, Linn. 

P. antiquorum, Gray. 
Gcnus Physalus. 
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Genus Balenoptera. 

Genus Megaptera. 

Famil9 Catodontide. 
Genus Catodon. 

B. gigas, Eschr." 
B. rosbata (Miill,), Gray. 

M .  longimana, Gray. 

C. macrocephalus (Linn.), LacSp. 

B. euphrospze, Gray. 

L. albirostsis, Gray. 
L. Zeucopleurus (Rascli), Gray. 

0. gladiator (Bonn.), Sund. 

P. communis, Brookes. 

B. catodoii (Linn.), Gray. 

M. monoccros, Liim. 

G. sviizeval (Lac@p.), (3ray.t 

H:lutzkopf (Bonn.), LacQp. 
H.  latifions, Gray. 

Family Delphinide. 
Genus Delphinus. 

Genus Lagenorhynchus. 

Genus O r a .  

Genus Phocma. 

Genus Beluga. 

Genus Monodon. 

Gems Globiocephalu s , 

Chvus Hyporoodon. 
Fnmilg Ziphiid=. 

3. Geo.grnpAicu1 Distribution qf Grecnlnndic Mammalia. 
Simikirity of physical contour, and a gencral uniformity of 

climatc, varying no poubt in degree, but still sufficiently inhos- 
~iitable t,hroughout, with an ahndance of the food on which all of 
them subsist throughout the habitable tracks and in the sea wash- 
ing the shores of  ree en land, have failed, contrary to what might 
have been expected, to producc a geographical distribution of the 
&fanlma1ia in a like universal manner, Or at a11 corresponding to 
the physical uniformity hinted at. It is only in the sea and on a 
narrow strip of land skirting the sli?res ?f Greenland that anima1 
life has yet been found. The whole interior of the country appears 
to  bo merely a frozen waste, Overlain to a depth of many feet by a 
huge mer de glace, extending, SO far as yet known, over its entire 
extent (with the exception of the strip named) from north to south 
-a sea of freshwater icc whereon 110 creature lives, a dcath-like 
desert with nought to relieve the eye, its silence enlivened by the 
sound 01' sight of no breathing thing. This is the Inlands lis of the 
Dani& colonists ; the outer strip, with its mossy valleys and ice- 
planed hills, is t,he well-remembered Pastlalad. Dreary, doubtless 

* Sibbaldius borealis (Less.), Gray, Proc. 2001. SOC. 1864, p. 223. 
t Delpfiinus tUTSi0,O. Fab. (l'ursio truncatus, Gray) ; Green]. Ncsernak. 
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Ursus rnaritimus 
Vulpes lagopus - - 
Canis familiaris, vur. borealis - 
Mustela erminea 
[Pelis domestical - 
hfyodcs torquatus - 
[Mus decumanus] - 
Lepus glacialis - - 
[Sus scrofaJ - 
Ovibos moschatus - 

[- musculus] - 

Rangifer tarandus - 
[Ovis arics] - 
[Bos taurus] - 
[Capra hircus] - 

. Callocephalus vitulinua - 
Pttgomys fcetidus - 
Pagophilus grcenlandicus 
Phoca barbata - 
Trichechus rosmarus - 
IIulichamis gryphus - 
Cystophora cristata - 
Balsna mysticctu8 - 
Physalus antiqoorum 
Balmoptera gigas - - rostrata - 
Megaptera longinlana - 
Catodon microcephalus 
Delphinus cnphrosyne - 
Lngenorhynchus albirostris - leucopleurus - 
Orca gladiator - - 
Phocana coinmuuis - 
Beluga catodon 
Monodon monocero~ - 
Globioccphalus svineval 
Hyperoiidon butzkopf - 
- latifrons - 
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I Local distribiitip in Groenlaiid nocording 
t o  ht~tude end cowst. 
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it is to eyes only schooled in the scenery of more souther: lands ; 
but, with its covies of ptarmigans flying up at your feet, with their 
whirl, the arctic fox barking its huc, hue, on the rocks, and the 
reindeer browsing in the glens covered with the creeping birch 
(Betula ~~arza, L), tlie arctic willows (SaZix herhacea, L., 8. arctics 
I’all., S. glauca, L., &c.), the crow-berry (Bnzpctrum), the Vacci- 
niums, and the yellow poppies (Papaver mdicaule, L j ,  it is a 
place of life compared with the cheerless waste lying beyond, It 
is with it, therefore, and the sea circling around, that we have 
deal. * 

Many of the nnimals constituting the maminalian fauna, influenced 
by no apparent physical cause, have but a limited geographical dis- 
tribution, not extending south of a certain Iatitudc, 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 
Seals are migratory, while others are not ; and the same is true of 
various species of Cetacea. All of the terrestrial species proper are 
indigenous all the year round, confined to tlie country by its 
insularity. I have drawn up a table (pp. 8, 9) expressing at 
a glance the degree and nature of their geogaphical 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, viz. :-(a) Circumpolar, comprehending the regions 
around the most northern limits yet reachcd by man, the particular 
locality within that region for each spccies being limited by the 
nature of its habitat ; thus the Bear occupies the shores or frequents 
the ice-fields and the sca, the Seals the sea and the sliore, or the 
ice-freIds, the Dog the vicinity of mads dwellings, and the Ilare the 
land generally, while the Fox keeps more by the shore, but not in 
the sea, and rarely ventures out on the icc fields ; (pj Circumarctic 
America and (7) Circrrmarctic Europe comprehend ,211 the region 
about Greenland and south of tlie head of Baffin’s Bay, down 
Davis’s Strait, and other places south of the formcr limit,s, Hudson’s 
Bay, Labrador, &e., on tlie one hand, and on the othef tfi0 helandic 
seas and shores, the regions 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 Aslatic 
contincnt, and is made to take in the range of the Fox, Lemming, 
and a few other animals, which extend their range so far east and 
west. I liave not thought fit to crratc in thiH table an Arctic 

* For a further description of the character of the inland ice, &e., the 
reader ia referred to ihc following papers by tho writer of these notes: - 

“ Daa Innere von GrBnland,” Peterinnnn’s Geographische Mittlieilungen, 
1871 ; “ “he Physics of Arctic Ice,” Quart. Journ. Geol. Soc., 1871 ; “ Geo- 
J O g Y  of the  Noursoak Peninsula, etc.,” Trans. Geol. Soc. Glasg., ~ 1 -  V.; 
‘‘Disc0 BBay:’ The (Tc@mphical Magazine, E&. 1876, and in my section of 
Tile Arctic Manual of The Royal Geographical Society, now in preparatiou. 

The two regions arc about thc same in zoo.geographF 

_l__ll ___ 
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division proper, limiting it ,by the arbitrary divisions of geography, 
divisions which, though necessary enough for the astronomical 
description of the earth, yet s&ve no purpose to the physical 
geogapher in.iracing the distribution of plants and animals aver it. 
This division IS comprehended under my circunapola?. range, which 
ends on the seas adjoining Greenland about the head of B&n’s 
Bay. I 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 
well aware that this may appear a somewhat loose way of expressing 
the limits of regions; but at the same time the species the range 
of which these divisions are made to express are most wonderfully 
careless of the +grew, minutes, and seconds which the geogrnphcr 
may erect as their limits, and we can tlierefore only express thcir 
divisional boundaries in an CqUally elastic manner. I trust, how- 
ever, that they are sufficiently intelligible. 

To give the southern range of certain species of Scala and 
Cetacea, J have erected a division for te inprate  Europe, compre- 
hending the British and Scandinavian seas ; and in the range of 
the =me latitudes on the shores of the British provinces and the 
United States of America a ( 5 )  temperate American division. I 
have not, as in the circumarctic range, erected a division for 
temperate Asia, as I do not think them is a single species of Seal 
or Cetacea, found in the 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 circumarctic and circumpolar divisions of all three, some 
may yet be found. In  preparing this table I have endeavoured to 
give the natuisal range of the species, and have not entered a 
species in any division because it has been, as nn evident straggler, 
seen within that division. For instance, Ralcena inystieelzcs, Be- 
luga catodoga, Monodoit monoceros, and Trichechzis rosmartbs have 
a11 of them more than once found their way to the British seas, 
yet 110 zoo-geographer would ever think of representing the Ri& 
Whale, the White W11ah the Narwhal, or the Walrus as regular 
inembers of the Brilish fauna. On the other hand, I need scai-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 are 
found over all that division or seiies of divisions or regions. I 
have already explained that the range of each is limited according 
to its habitat and habits. 

I have made these explanations because, as all rules are liable to 
exceptions, so nre 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 (7) Species indigenous all the year rouncf 

(.) In Fabricius’s day the following Mammals had been intro- 
duced into the country, but chiefly into Sonth Greenland :-callis 
faflailiaris (European breeds), Felis doniestica, Ovis wries, Caps 
] & W L S ,  Bos taurus, A!US scrof., Mus dec?cnin?aus, and Jf%s musculus. 

of thcsc species are yet at times living in the country, but none 
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of them can be said to be:acclimatized. The Horse (Nersasoak) 
was once introduced into Greenland, but only remained for a short 
time. As far as I can discover, its importation was for the purpose 
of Major Oscean and Capt. Landorfi‘, who in 1728 proposed the 
nlncl-cap scheme of ‘‘ riding across Greenland ! ” 

(p) As the winter approaches, most o€ 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 
incthnd of escaping the rigours of the climate, or the scarcity of’ 
food. The Beay to some extent hybernates, though, as 1 ~ 1 ~ ~ 1 1  
afierwartls‘sho~~, this hybcrnation is not, so complete as is usually 
supposed. The migratory Mammals are therefore limited to the 
niarine species. 

AI1 of thc Seals, with the exception of Trichechus rosnzarus, 
Cullocephalzcs vitulinus, and Pagomys fcztidus, leave the coast 
during a portion of the winter, and even of the summer. Tho 
migration of the Seals is too complicated a subject to be discussed 
in a gencrnl review; under my notes on each species I shall have 
occnsion to rocur to  it. In like manner all the Cetacea leave the 
seas in the winter, with the exception of Monodon mofioceros and 
B c h g a  catodon, which can be seen at open places in the ice all thc 
winter through. Why these species should be winter denizciis in 
preference to the others it is difficult to decide. Several species 
havc what may be called a Zocul migration, moving from one 
portion of the coast to another, north and south, during the summer, 
according to the state of the ice, &.,--all of which mill be noticed 
in another place. 

( 7 )  Tlie species indigenoue all the year round are therefore thc 
terrestrial Nmnmuls and the remainder of the marine species not 
already mentioned as migratory, viz., G s u s  maritimus, Ca& 
familiaris, var. bomalis, Vkkes lugopus, Mustela cs.tr&~a, Lc- 
pus glacialis, Myodes torquatus, Ovibos moschatus, Rangfcr 
turandus, Trichcchus rosniurtds, Cu Zloccphulus vitalinus, Pagomys 
fatidus, Illo?aoclon nio?2occ~os, and Beluga CUtOdOT6. 

111 addition to thcsc wcll cstablislied species there are others 
froqucntly entcrec among the Greenland Mammalia, some of 
which Iinvc but scant right to n place, and others arc elltirely 
mythical, as I will show in a section on these animals. Amopg 
these I cluss Gulo borealis ( i 3 s u s  luscus), Phoca ursiiiu (Cnllo- 
phinus ursinus), and Tr ichdms  manatus (Bhytina gigas) as 
ajlimals with little or no ‘claim to be admitted members of the 
arctic fauna. 

‘ . l e  columns for the (‘ Local distribution in Greenland JJ ;ire 
arranged solely wit11 reference to our present knowledge of tho 
range of the species in the country, and, being only temporary and 
to a great extent nrtifichl, are subject to changes as our knowledgo 
of the species extends. A t  the same time 1 think it only right to 
my that t h y  have been Yery carefully compiled, after cousideraldc 
study of the izatzcruZ range of the species, and upon principles 
akin to those for the general clistribution of the species. 

I have erected for tho 
reception of Mustela erininea solely, a11 the species of the east 

‘IIm column headed u Enet coast only 
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coast, SO far we know, being, with this exception, also common 
to the west. The east coast has, howevei; been very little ex- 
plored, and no doubt something reniairs to Le added to our know- 
ledge of the range of species on thst coast. 

011 a comparison of the Greeiiland ’fauna with that of other 
portions of the arctic regions, can see no reason for loolcing 
upon it, in common with the flora and the ari- and ichtliy-faunas, 
as other than essentially Arctic-European, all of the species of 
Mammalia, with the exception of Ovibos nioschatus, being found 
in either Spitzbergen or Nova Zombla, while many of the Arct,ic- 
American species are not found in Greenland. The only trne 
American mammal found in Greenland is the Musk-ox, which 
might llave crossed from the western shores of Smith’s Sound 
(\“%ere Eplrimo tradition describes i t  as once abundant) 011 the ice 
to t]le eastern shore, where :lone in West Greciilaiid i t  seems to 
be now found, t,he great.glaciers and ice-floes about Melville 13ay 
seeming to act as barrie: to the southern and northern migra- 
tions of the itnimals on either side of them, and of Man equally 
.with the lower animals. 

Looking at the fauna of Spitzbergen,’s if ivc t:&e cxccptioii to 
thc very dubious oiiiission which &lalmgren lias iniide, we find that 
thcre is no species of mnmiiial found in  these islands not found 
in Greenland; mid the same is true of the mainmnls of Nova 
Zcnibla, if we take Von Bacr’s list t as representing tlic pr(~scnt 
statc of our knowledge, though published more than thirty ycurs 
ago. Tn this the exception is a doubtful one (‘c a little white 

1 tl~erc- 
fore think that we arc justified in looking upon the manlmalian 
fauna of Greenland as Arctic-European, and not Arctic-American, 
tliongh I am aware that opposite views are entertailled by 
naturalists of high eminence. 

The mammalian fauna of Iceland has 110 collllexion wit11 that 
of Greenland, that island possessing only a single spccics of M~,,,- 
mal indigenous to it (MUS sghaticzts) ; all others llave looen 
duces by man, or, like the Uhus niaritimus and T/;kes luyop2ss, 
have drifted from Greenland on ice-floes. 

My friend Mr Andrew Murrayt seems to take exception to  tile 
Mouse whicli is said to be foulld in Iceland, and rcgnrding jyllicll 
wonderful tales are told ;$ and, cortl-ary to opinion of povel- 
scn, who considers i t  Mus sylvatzcus, L., aqd of‘ tlic intelligent 
Icelanders, who, as represented bY.S.ir W. J. HOOICCY, do not 
believe in its existence, thinks that It 1s Mgodes torguutzts ( A Z G ~ E -  
sonius, ~orst.=gr~wZan~iic2ls, Tr.). If such is the case, it inigh t 
have been brought over on ice from the east coast of Greenland ; 
but the probability is, according to steenstrup, who has carcf~llly 

parry?s ( 6  Attempt $’ Lniug’s 

(J;& Mnrray, 1‘ Gcogr. Distrib. Mamni.,” p. 369). 

, animal, species uncertain ”), but probably n n  Ermine. 

..- 
rl‘ M&qpn, loc. cit.  ; Scorcsby, ‘ I  Arctic Regions ;” Phipps’s ‘ I  Voyngc ;’, 
t I<, E. von ]her, Wiegmann’s brchiv fur Natnrgeschichtr (1839), pt,  ,.ii. 

$ Geographical Distribution of fifaninials (1866), p. 267. 
Arctic ZoOlOg~,” Introduction, p. Ixr. ; IIool~cl’x u ‘pour i n  

Voyage to Spitzbergon,” S x ,  kc.  

pennant, 
Icclnnd,” i. pp. 51, 52- 
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examined the qiiestion, that no Lemming exists in Iceland, and 
that the only indigenous I&mmal is the Mus s @ a ~ ~ s ,  showing 
that the fauna is essentially European, and not American as 
Murray seemed to suppose.” 

From these facts I believe that the island of Iceland is of 8 

newer date than any portion of Scandinavia or Greenland, rind, 
being of a volcanic nature, was formed posterior to tho date of 
the present distribution of land and water in tlie North Sea ; if 
iideed it, and other detached islauds in the North Sea, are not 
fragments of a more or less continuous lnnd communication, 
wliich, when the Miocene flora flourished in the Arctic regions, 
united Greenland with Europe.? 

4. Notes on the Hahifs, Distrihtion, and Syaonomy of the 
Terrestrial Mammalia of Greedatid. 

The following notes on certain of the terrestrial Fpecies of 
Mammalia are not intended as either a complete or systematic 
history of the species, but merely as stray notes on some points 
in their history hitherto passed over, and on the species as n 
Gwenlund animal. I have delayed entering upon the history 
of the marine Mammalia until another time, my observations on 
these species being too extensive to be included within the limits 
of one paper ; aud, as I shall treat of them on a more compre- 
hensive plan than us mere Greenland speciec, they do not properly 
come within the scope of a paper 011 Greenland Mammals. 

These notes comnprchencl my own observations during voynges 
to tho Spitebergeri, Iceland, and Jan  Maycu seas, and along the 
eastern pnd wcstern shores of Davis’s Strait aud 13afEn’s Eay, 
to near the mouth of Smith’s Sound, in 18G1. During the past 
sumnier (1867) 1 have again (in company with Messrs. 6. 
Wliymper and Tegnw) visited Danish Greenlnnd for scientific 
pnrposes, but have added little or nothing to my former notes, 
having seen few Mammalia, except some of the species of Pin- 
nipedia and a Cctaccan or two in the sen; and, our travels ex- 
tending over but a limited portion of the vicinity of Disco Bayy, 
we httd but few opportunities of adding to our kqowledge of their 
habits. 

I ivas fortunate enough, however, to obtain the assistance of 
my -friends Dhrr. Knud GeImeyden Fleischer, Cad Bolbroe, 
and Octavius Neilsen, whose long acquaintance wit11 the Eskimo 
Ianguagc enabled me to discover some of the errors which Fab- 
$&us fell into in deciphering the mythical species; arid our 
intelligent travelling companion Hr. Anthon 1’. ‘I‘egner kindly 

* Steeustrup, “ Dun opmuda islaudske Landpirttedyr-fuunna Barnkter,” 
Scc. Yidensk. Meddel. Naturhist. li’orening i IijOLc~lh., 18G7, p. 5i ; An- 
nals Kat. Hist., scr. 4, vol. iii., p. 445. 

See J. I). Hooker, Liun. Trans., vol. xxiii., p. 251 ; Asa Gray, ‘( Amer. 
JOUrn.  Science,” 1862 ; J. W. Ihwson, ‘ 6  Canadian Naturalist and Geologistt” 
IsG% PP. 334-344 ; und Murray, ‘ 6  Gcogr. Mnmr~~.,” p. 37, for the phyto- 
fVobPPhicx1 views of the origin of the (heonland flora and fnuna at present 
received. 



R. BROWN ON THE 3fhMMALR OB CIREENLAND. 15 

gave me tho benefit of his experience, These notes I have in- 
corporated in the bpdp of this paper at the proper place. 
I have &O exarmned, through the kindness of the curators, the 

Greenlsnd Mammals in  the Copenhagen Museums, and those in 
tho Museurn of Sctence and Art in Edinburgh, comprising many 
of the typical specimens of Scoresby, Richardson, &c. For this 
latter favour my thanks are especially due to Professors &ches 
and Allman, and to the late Mr. J. l3. Davies, then Zoological 
Assistant in tho Museum. 

1. URSUS MXRITIMUS, Linn. 

The well-known ‘‘ Polar ” or I‘ Ice Bear ” is found dong  tho 
,Thole coast of Greenland from north to south, but not nearly SO 
numerous as in former times, (~1 ’  as is popularly supposed. There 
are more in the northern than in tho southern portion of the 
country ; and it is very seldom Seen in mid-Greenland, Le., between 
&out 69’ and 66’ N. ht. There are yearly killed fsom thirty to 
sixty of them. in Greenland give 
the nqtives about five rigsd:tler (11s. 3d.) for a skin. Occa- 
sionally there are a number killed near Cape Farcwell which 
have come round OH the Spitzbcrgen ice-stream. Here a carious 
custom prevails, viz., that whosoever sights the Bear first, man, 
woman, or child, i s  entitled to the skin, and the person who has 
shot it only to the blubber and flesh.* It is of light creamy 
colour, rarely pure whit-e, except when young ; hence the Scotch 
whalers call it the “ brounie ” or ‘‘ brownie,” and gometimes the 
(‘ farmer,” from its very agricultural appearance as it stalks 
leisurely over the furrowed fields of ice. I t s  principal food 
consists. of Seals, which it persecutes most indefatigably ; but it 
is somewhat omniverous in its diet, and will often clear an islct 
of Eider-duck eggs in .the coursc of a few hours, I hl~ve seen 
it watch Scal for half a day, the Sea1 coiltinually escaping just 
as the Bear was about putting its paw on it, at the 1 6  atluk 9’ (or 
escape holc) in the ice. Finally, it tried to circumvellt its prey 
in another manner. It swam off to a distance, and when the 
Seal was again half asleep :It its atluk, the Bear swam under the 
ice, with a vicw to Cut Off‘ i t s  retreat. It failed, howover, and 
the Seal findl’y escaped. The rage of tho animal was boimdless; 
it roared hideously, tossillg the snow in the air, and trotted off in 
a most indignant state of miid ! 

During the sealing-season, both in Greeulaud arid in the Spitz- 
bergen seas, the Boar is a constant attendant 011 the sealor for 
the sake of the carcasses, in t h  pursuit of which. it is sometimes 
6‘ more free than welcome.” I have ofteii ah0 seen it feeding 011 
V\%ales of different species, which are found floating dead. 111 
1861 I Sa%’ upwal’cls of twenty d l  busily devouring tho hug0 
inflated C:WCSS of B d a ~ c  ) I I Y S ~ ~ C C ~ U J  iu Poiid’s Bu:iy, ou tho 
western shows of Dnvis’a Strait. We were foolish enough to 

* The flesh, :tiid ehpecially tho livcr, is said to oftell prove poisollous ,+lien 
The Rslcimo on the \vchtcrn 6 1 1 0 1 ’ ~  of Davis’s Strait c:,rcfully probibit 

G r e e d .  Nennok (0  guttural). 

The R o p l  Board of Trade 

--. - - - --I__ 

caten. 
their dogs frorn devouring any portion of it. 
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fire a few shots among them, when tlie Bears sprang furiously 
from the carcass and made for our boat. One succeeded in getting 
its paws on to the gunwale; and it was a d y  by the vigorous 
application of an  axe that we succeeded in relieviug ourselves 
of so unwelcome an addition to our crew. 

On the whole, I do not think that the Polar Bear is a very 
fierce animal, wheu not enraged; and I cannot help thinking 
that a great deal of tlic impressions whicli me have imbibed re- 
garding its fkrocity are inore due to old notions of what it ought 
to be, rather than what it is,  and that the tales related by &re.entz, 
Edward Pellham, and other old navigators regarding its blood- 
thirstiness during the time they wintered in Spitzbergen were a 
good deal exaggerated. When enraged, or emboldened by hunger, 
I can, however, quite well understand that, like d l  wild and 
even domesticated animals, i t  may be dangerous to man. On the 
East Coast of Greenland, where 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 i t  over the floes of Pond's 
Bay, and the Bear's only thought scemcd to bc how best to 
ehcape from its pursuers. I should have licsitated a good tleal 
before making so free with the Grizzly Bear of the Californian 
wilds ( Ursus feroz), which is, p,erhaps, the most fcrocious animal 
on the American continent. rhough seemingly so unwieldy, 
the nennoh runs with great speed ; and being almost marine in  
its habits, it swinis well. I hnve chased it with a piclred crew 
of eight whalemen, aiid yet thc Bear h:is managed to distance 
us in the race for the ice-fields. I t  would every now and again, 
when its two cubs werc gctting left in the  car, stop and (literally) 
push them up behind; arid 011 reaching the steep edge of tlie 
ice-floe, finding that we were fast reaching them, it lifted each of 
them up on.thc ice with i t s  teeth, seizing the looso skiii at the 
back of the neck. 

It is often found sivimming at great ilistances fi.om land (vide 
tho statements h i  arctic voyages, and tho works of Richardson, 
Parry, &c., passim). The stories of its inaking ice-houscs, and 
of their gambols therein, as relnted by Fabricius, as well (1s of ils 
combats with the Walriis, are still prevalent in Greenland. 

I t  is curious that the old Eskimo storics about the Polar hear 
having no evacuations during the sctlson of hybernation, and 
being itself the mcms of prevcritjng them e stoliping all the 
natural passages with iiioss, grass, or earth (Ricliardsou's 6 '  Fn1ina 
Bor,-Am." i. 34), prerail also among tlic North-western American 
Indians on the other sidc of the continent, in reference to the 
Brown Bear ( U k u s  ume~icnnus), the substance used in stopping 
the passages varying according to the tribc among whom the 
myth is prevalent, from a M I  of clay to one of piiie-resin! 

I do not think t1iat8 it hybornatcs during the whole winter, 
a8 usually supposed ; at all events thcy am often seen during 
the winter, though thesc are probably old males. I t  is probable 
that the females, when not pregnant, roam a11 winter lilw 
males. Unlike it8 congeners, i t  does not h g ,  but bites ; and it 

Once on the ice, they ';yerc safe. 



,.+,ill 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 skinning Seals, have had its rough lland laid on 
their shouldor. Their only chance has been then to feign being. 
dead, and manage to shoot it while the Bear was sittlllg at a 
distance watching its intended victim. Though Eskitno are 
often seen who have IJecn scarred by it, yet 1 repeat that, unless 
attacked, or rendered fierce by hunger, it rarely attacks man. 
During our last trip to Greenland none of our party saw One; 
indeed thcy arc only killed in the vicinity of Disco Day during 
the winter or spring, when they have either como or drifted south 
oll the ice-floes. Six were killed in the vicinity of Omenak 
during the winter O f  1866-67. 

2. v n p g s  LAGOPUS (Linn.) : Rich. F. 13. -4. i. 83. 

The Arctic Fos is very numerous in south- andmid-Greenland, 
rarer in the northern parts of the Danish possessions, but quite 
plentiful again north of Upcrnavik to high up in Smith’s Sound.” 

This colour is 
not dependent on the season. The white variety is also more 
numerous and much less valued tliaii the blue; but again the 
blue and the white varieties interbreed, and often, the Eskimo 
say, there is a white mother with blue, young, and vice eersd. 
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 white. 
Some havebeen sold at the annual auction of the Greenlaud furs in 
Copenhagen at over twenty rigsdaler (nine rigsdaler= 12. sterling). 
There are yearly killed from 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 mnrlcs (1s. l id . ) ,  and 
the blua for two rigsdakr (4s. Gd.). It is not killed by the 
Grecnladcrs in summer, as its sumner coat is llot yaluable. 
A t  this time it  is found in the mountains preying oll tllc young 
Ptarmigan (Tctruo reinhardti, Brehm). In winter it comes down 
to prey on dicllfish or other marine produce, at the open 
places near the shore when the tide biyaks the ice. About this 
period it can oftcn be seen barking most impudently at t h e  
solitary hunter. 

Green,?. Terienniak, Kaka. 

There are two varieties, the blue and tho white. 

3. CANIS PANILIARIS, Linn. 
a. var. borenlis. 
Green2. Kemmek or Kremmek. 

(a) The Dog of the Eskimo is the same species all Over tho 
American continent ; at l a s t  I have seen DogS from I<ams&atka, 

* The Pox is Often seen hundreds of miles from land during the sealing 
season in the Greenland Sea, when it feeds on the dead Seals. In pursuit of the wandering Lemming it sometimes loses its way, and has been taken far 
from its natural haunt. Ralm mentions one being taken in West Gothiand, 
and Pennant (suppl. Awt.  ZOO^., p. 52) one killed new Luna, Sweden, 
)at. 55’ 42’ N., On OCt. 27, 1786. See d s o  von Baer on the Distribution of 
the Arctic FOX, Bull. Acad., St.-Petersb., ix. p. $9. 

13 36122. 



18 R. BEOWN ON THE U M M A L S  OF GREINLAXD. 

Sitka, the western shores of Davis’s Strait, and from Greenland 
which it was impossible to deny were of one species. 

(@) Besides this there is, in Danish &xmdand, another breed of 
Dogs of mixed native and European descent, the latter being im- 
ported by the whites. These are c d e d  by the natiyes ‘’ Mei5kg.” 
I have not the slightest doubt that the original breed of the Arctic 
Dog waa the Wolf (Canis occidentalis, var. giiseo-alba, Baird). I n  
its every disposition it agrees with that animal, and thera is no 
point which has been supposed to separate the one from the other 
wbich 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 ‘‘ amorok,” which Fabricius erroneously 
described in his fauna as Ursus luscus, be mereIy a Dog run wild 
and returned to its original type. The Dog is found as fas north 
as man lives, but is not used by the Eskimo south of Holsteens- 
borg, the sea not being sufficiently frozen over during the winter 
to permit of sledging. The use of the Dog as a sledge-animal has 
been so often described Q that I may pass it over hese without 
further reference. Being only required during the winter, they 
Iead during the summer and autumn months an idle life, hanging 
round the settlements, sleeping on the top of the flat earth-huts of 
their masters, snarling at every one’s heels, but running at the 
firs$ appearance of a stick or stone, snatching up every bit of 
edible garbage round a village, and, in fact, becoming such a pest 
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 the 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 appearance 
of a stone is enough to send them howling far and near. It is 
rareIy that they bark, generally preferring, with their wolfish 
instinct, to sit and howl monotonously on some elevated point, and 
regularly “ making night horrible ” with their “long  CY^." 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; for its savage nature will 
out. When at  Clyde River in 1861,I. heard of a most horrible 
tragedy which had been enacted there a few years before. A 
man, a boy, and a little girl landed from an omiak (or open skin 
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 
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the isst buffdo is shot. It is impossible for bim to drag home the 
ads, ShwkS, white whales, or narwhals which he may have shot 
in the winter t t  the “ strom-holes ” in the ice without his dogs 
-or for the wild native in the far north to make his long mi- 

-gratiom, with hls family and household goods, from one hunting- 
pound to another without these domestic animals of his. Yet 
&at sad eyent seems to be not far distant. About flt%een ~Y%WS 
ago, a curious disewe, the nature of which has puzzled veteri- 
narians, appeared among the Arctic dogs, from high up in Smith’s 
Sound down the whole coast of Greenland to Jakobshavn (69’ 13’ x. lat.), where the Ice-fjord stops it from going further south ; 
and the government uses every endeavour to ‘stop its spread 
beyond that barrier, by preventing the native dogs north and 
,south from commingling. Kane 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 be 
goes very rapidly downhill in the sliding scale of Arctic re- 
spectability, becoming a Sort of hanger-on of the fortunate possessor 
of a sledge-team. 

During the latter portion of our stay in Jakobshavn, scarcely t~ 
day elapsed during which some of the dogs were not ordered to 
be killed, on account of their having caught this fatal epidemic. 

The dog is seized with madness, bites at all other dogs, and even 
at human beings. It is soon unable to swallow its food, and con- 
stipation ensues. It howls loudly during the continuance of the 
disease, but generally dies in the course of a day, with its teeth 
firmly transfixing its tongue. It has thus something of the natura 
of hydrophobia, but differs from that disease in not being com- 
municable by Lite, though otherwise contagious among dogs. The 
government sent out a veterinary surgeon to investigate the nature 
of the distemper; but he failed to suggest ally remedy, and it is 
now being “ st%mped Out’’ by killing the dogs whenever seized- 
an heroic mode of treatment, which will only be successful when 
the lest dog becomes extinct in Greenland. 

by a very similar disease ;t and, in a recent communication received 
from that region, it is said that SO scarce have dogs become, that 
the natives do not care to sell them, and that 100 roubles have 
been refused for a team of six. Fortunately for the Kamschatkans, 
they have the reindeer as an ulterior beast of draught and burden. 
Prof. Otto Torell brought several dogs from Greenland for the upie 
of his expedition to Spitzbergen in 1861 ; but finding them useless 
(on account of open water) he set them free, I was informed, 
on Spitzbergen, where they are now rapidly increasing, and wiu, 
doubtless, soon return to the original wolf type. 

Strange to my, the dogs in Kamschatka are also b 

* Kane’s “ Arctic Explorations,” vol. i. p. 157. 
f For aII that is known about the Do disease in Greenland, see ~ l ~ d ~ ~ ,  

.“ Geopph.  Mag.,” Peb. 1875. [ s e e  a%o notes by Dr. W. L. Lindsay, 
the Brit. and Foreign Medico-Chirurg. Review, January 1870, pp. 212, 216; 
and J d y  1871, KIP. 10, 15, 28.-EDrTOR.] 

B 2  
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Their use in Greenland is almost wholly as Sledge-animaIs. 
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 
carefully follows his’ lead. E92 yassnnt I may remark that dog- 
driving is by no means an easily acquired or a light labour. h 
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 the  
animal.* Their flesh 
is also highly appreciated, but rather too valuabie for mything 
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 it IS now very hnrd to raise enough for an aizarak 
(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 
as an mticle of trade on account of its disagreeable odom: 

They are also used a little in sed-hunting. 

[A. FELIS DOJIESTICA, Briss. 
G~eeizl. I-Ztsungouk. 

The domestic Cat has been kept in Greenland ever since the 
Danish women came, and it follows them i n  all their sojournings 
north and south. I n  Fabricius’s day it mas already not iincommon. 
At ‘preseut there are many in Julianeshaab district, where mice 
are quite abundant and troublesome. J 

5. MYODES TORQVATUS (Pall.), Kcys. & B1s. 
This Lemming was found by Capt. Scoresby, in the year ISZZ,  

near Scoresby’s Sound, on the east coaet of Greenland, lut. 69”, 
and WSB described by the late Professor Traiil, in the appendix 
io  Scoresby’s ( L  Journal of a Voyage to the Northern Whale- ‘‘ fishery, die.,’’ p. 417, as a new species under the name of ilfm 
grcenbndicus. From a careful examination of tlic original and 
bnly specimen, now in the Edinburgh Museum o f  Science 
Art, 1: am inclined to believe, with Middendorqz that it is 
not distinct from those already described, and that the Jfyodes 
hudsonius of Forster (Mus I~udsonius, Forster in Phil. Trans. 
Ixii. p. 379 ; Lenzmus hudsonius, Snb., Pamy’s Voyage, p. C~XXXV) 
and the Mus grcenlandicus, TI.. (Myodes gr@?alandicus, RTag. 
and J. E. Gray$, Proc. 2001. SOC. London, xvi. 1848, p. 43, 
and Id. in Rae’s Narrative, ISSO), are identical with the Siberian 
Myodes tos’puatus (Pall.), Keys. & Bles. 

It can only be classed as a very rare and local (possibly accidentd) 
member of the fauna of Greenland, as it has never since been found 

* See an interesting account in ICane’s ‘‘ Arctic Explorations.” 
f Giesecke, article ‘‘ Greenland,” in Brewster’s Edinburgh Encyclopsedia 

3, p. 87, pls. 4-7 and 10. 
Rich. 1. c. 134 ; vide also Schreber, ‘‘ S1Lugetbiere;’ 

SBugethiere,” &c. (1859), p. 606. 
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in the countq ; Graah* did not see it in his two years’ journey, 
nor even hear of its exjstence. No doubt the east coast of Green- 
land is almost llnapproachable for ice, and has never been visited 
since &-&ah’s day, except for a little way round Cape Farewell. 
wblers, bowever, 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 n few collectors have visited the country; but, notwith- 
standing all their exertions and those of the stationary officers of 
#,he government there, no specimen of this Mouse has as yet been 
obtained, nor do the Eskllno  OW of the existence of such. 
Mumay 11as therefore taken too wide n generalization, when he 
portrays, on map lxxxv. of his laborious and generally accurate 
work the (6 Geographical Distribution of’ Mnmmals ” (1866), P. 267, 
the djstyibution of  the Lemming as extending riglit along the east 
and western shores of Greenland to the head of Bnffin’s Bay, on 
the supposition that it is a regular member of the Greenland fiuua. 
I am inclined to look upon it as representing the extreme eastewa 
limit of the Myodes torguntus, as the Myodes hudsonius is a climatic 
species representing the estreme tccstern range of tho former 
species. It is alrxost unnecessary to note, after what I have said, 
that Fabricius makes no mention of it in his ‘( Fauna Grmnlandicn ;” 
and if it  had beell found, he, ever anxious as he was to add anything 
to the Greenland Mammals, mould liave been sure to have heard 
of it from the natives, credence in whom mythical zoology forms 
one of the few disfiguratioiis of his work. Neither did Inglefield, 
Sutherland, Knne, or Hayes see anything of it in Smith’s Sound, 
01- southward to the northern limits of the Danish possessi0ns.t 

I n  1861, the natives at Pond’s B y ,  on the weetern shore of 
Davis’s Strait, brougllt many skins of this species, which I 
ascertained to belong to  the Jtdsonius form. For t]le sake of 
reference, the Arctic species may be cla.;sed as follows :- 

Myodes tovquatus, pall. 
var. J L U ~ S O P ~ ~ U S ,  Forst. 
Tar. grmalandicus, 3’1.. 

6. [Mus DECUMANCS, Pd. (177s). 
afus norwegicus, Erxleben (17’7G). 
Grcenl. Teriak. 

Tho Brown Rnt was introduced as far back as the days of F&& 
cius by the Danish @hip in the summer, afxd seemed likely to 

* Narrative of an expedition to the East Const of  Greenland, En@. transl. 
(1 837) ; the original I)ani& edition JS in 4tO. Undersdgelses-Reipe til Ost- 
kysten nf Griinlnnd, 1832. 

t These remarks (written in 1868) nom (1875) require considerallle modi- 
ficntion. The Germm Expedition got it on the east const, on Sabine’s island 
in 1869-70. The hmericnn Expedition under Hall met wit11 it in Bmith,; 
Sound. 
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prove dangerous in houses ; but they gradually and periodicdy 
died out, as they could not stand the cold of the winter. Some 
years ago they were again introduced, and still occasionally one iB 
Been in the summer months in some of the WarehouSeS from 
TJpernevik to near Cape Farewell,] 

7. [Mus NUSCULUS, Linn. 

Its history as a colonist :animal in Grebnland is about the same 
as the Rat’s. A t  some of the more southern settlements they can 
occasionally survive the miate? and beget abundantly. Both the 
Mouse and Rat were introduced ag far north as Kane’s, Hayes’s, 
and Hall’s ships wintered, but I cannot learn that they got 
naturalized. J 

G r e e d  Teriangoak (“ the small rat ”). 

8. LEP& GLACIALIS, Leach. 
1;. arcticus, ibid. 
Greenl. Ukalek. 

The Hare is a common animal over the whole coast, from north 
to south, east and west. I t  is, however, seen more seldom in the 
no&h of the Danish trading limits, and there are only a few hun- 
dreds shot annually. They are said to be rather rare on the ea@ 
coast. I cannot see why its bwutifu1 white skin is not mo 
At one time, the Danes used to send quantities home, b 
could get no market for it. From the Hare the natives 
kind of yarn which they occasionalIy knit into caps, for a Bummer 
head-dress, for the men and children. I t  is dif3cult (indeed, 
almost impossible) to give characters whereby this species can be 
separated from the Lepus variabilis of Europe when the former i s  
in its summer dress ; and the skull presents equal difficulties. 

I have, however,.preferred to look upon it as nominally distinct, 
though1 really believe that it is only a climatic variety of L. 
varia6iZis, Pallas. 

9. [Sus SCROFA, Linn. 
Greed PolikQ. 

I t  is kept at some of the southern sett1ornents.l 

10. OVIBOS NOSCHATUS (Gmel.), Blainv. 

In tho ‘‘ Fauna Grmnlandica,” p. 28. NO. 17, Fabricius has chssed 
Bos grzcnniens, L., as one of the animals of GreenIand, 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 
the Yak. He did not, however, consider it to be a native-of 
Greenland, but rather to have been drifted from northern Asla on 

en by polar bears. Any one can 
ich Fabricius afterwards gave of 
N. Saml. iii. 82)’ that it was the 

wards acknowledged, 80 :himself 
is therefore, after this, SoIuewhat 

G r e e d  and EsRimo generally. Umimak. 
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surprising to find a zoologkt 80 well acquainted with the Greenland 
fauna as the elder Reinhardt stating that the Musk-ox, which, like 
Fabricius, he called BOs grunnisns, rarely comes from Melville 
Island to Greenla11d.T Mr. Murray seems to doubt on which side 
of Greenland Fabricius met with his specimen ; but there need be 
no doubt on that matter, as it must have been on the west side. 
The east ww even more unknown in. his day than now, and he 
was certainly never round Cape Farewell. The Musk-ox has, 
therefore, no right to a place in the fauna of Danish Greenland, 
nor do I believe that at  m y  time it was an inhabitant of that 
portion of the continent. 

Recent discoveries have, however, shown it to be, with the 
strongest probability, an inhabitant of the shores of Greenland 
north of the glaciess of Melville Bay. Dr. Kane met with 
numerous traces of it in Smith’s Sound; and his successoi; Dr. 
Hayes, 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 dong  the whole coast, 
and they affirm that it is yet occasionally to be met with. No longer 
&go 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.? 

I think, therefore, that we may with some authority assume tbat 
the Musk-ox is not yct extinct in Greenland.$ 

11. RANGIFER TARANDUS (Linn.), Baird. 

I will not here enter into any discussion of the vexed question of 
&e identity of the European and American Reindeers, or whether 
the Greenland Reindeer is specifically distinct from the American 
species ; suffice it to say that the heading of this note sufficiently 
expresses MY vieys on the subject, after very excellent oppor- 
tunities of comparison StYdy, mid that I consider the Greenland 
Reindeer only a climatic variety of the European species. I b v e ,  
moreover, seen specimens of reindeer horns from Greenland which 
could not be distinguished from European, and vice wes.s&, On 
the whole, however, therc is a slight variation, which may be 
expressed by the trivial name to which I have referred at  the 
commencement of these remarks. 

It is found over the whole Country, from north to south,]] but 
not nearly so plentiful as i t  used to be. Indeed it is fast on the de- 

* “Isis,” 1R48, p. 248 ; Schmarda’s “ Geograph. Verbreitung’, (1853), 
370; fzde Murray’s “Geogr. Dist. of the Mammals,” p. 140: 

”t Hayes’s Voyage towards the North Pole (1 866), p. 390. 
3 The Gelman PoIar Expedition, 1869-70, found it in abundance on the 

east coast, on Sabine Island ; and Hall’s Expedition found it in numbers on 
the shores of the northern reaches of Smith’s Sound. 

tj FWC Murray, Edinb. New Philosophical Journal, Jan. and April, 1859 
Newton in Proc. 2001. SOC., 1864; Murray, Geog. Distrib. of Malum& 
p. 150 et seq.; Baird, North Am. Manimals; id U. S, Pat. Ofice ~ e ~ :  
(Agric.) 1851 (1852), P. 105. 

Tar. grwdandicus, Kerr (Linn. 1’792, p. 297). 
Green.?. Tukto (tootoo) ; 8, Pangnek ; 9 ,  Kollauak. 

11 Rarer on the east coast (apparently). 
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crease, on account of the unmerciful way in wliich it is slaughtered 
by the natives for the skin alone, as is the buffdo in America. 
The skins arc a great article of commerce ; soinetimcs they sell in 
Copenhagen a t  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 now 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 ICane’s 
party starved a few years before. Behind Iiolsteensborg are 
valleys full of Reindeer ; and I have heard tales of people climbing 
the hills in that vicinity, and looking down into gleiis where the 
Reindeer were so numerous that they might be supposed to be the 
herds of a .wealthy Lqkmder. Ten thousand skins were shipped 
from that post some years ago. They are slaughtered indiscrimi- 
nately by the natives-these improvident people, in nine cases out 
of ten, leaving tho 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 sldlings, or 9d. 
per lb.), with a view tolincrease thc produce of the hunt ; but this 
ammunition is wasted ia a most reckless manner. 

On the way to and from these hunts up the fjords ((6 the in- 
terior country,” though really the natives know of no place off 
the coast more thau the Europeans do), with thnt s a ~ a g c  desire 
to RiZZ every living thing, ducks are shot and left lying, or, if 
they feel hungry, they will tear off the titbits ; a ptarmigan will 
be shot sitting on its eggs, 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 is, however, the season of sport and fun, looked forward 
to by the natives much in the same light as we do to our grouse- 
shooting or deer-stalking, and is about as profitable to all parties 
concerned. I n  order to pursna this they leave the more lucrative 
seal-fishery, and neglect to lay in a winter’s supply of food ; SO 
that when the “ banyan ’’ days come they bitterly regret their 
folly, and weary for thc bleached carcases up the frozen fjords. 
Notwithstanding this, regularly as the season comes round, they 
are off again to tlie sliooting from far and near, nnd repeat the 
same improvident course ; nor, if they like it, hns anybody D right 
to complain. I n  all verity, enjoyments few enough fall to the lot 
.of these hyperborean hunters. 

However, thc effect of this indiscrimiliato slaughter is iiom being 
felt in the decrease of the Reindeer in many parts where they 
were once common. They ai-e no longer found on Disco Island, 
as in the days of Cranz and Fabricinq. Tndeed there nre now 
very few shot in mid-Greenland, and many of the natives are 
giving up the hunt for them altogether. During the summer 
of US7 only five Rciudeers were killed in the district of Riten- 
benk oat- 69’ 45’ N.). The yearly average lind bcen about 20 01’ 
30; but the Goveruor jiiforms me that.in his opinion reindeer- 
hunting days are nearly over in that section of the country. 
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In the districts of Jakobshavn, Clavshavn, and Christianshwb 
I did not learn that Oye had been killed. At Clavshavn a few 
natives went out hupting, but met with bad weather, and re- 
turned for good, having only seen two animals altogether, and 
shot nothing. 

~n the southern portion of the conntry more are seen, not so 
much on the coast as up the vnlleys by the fjords. I t  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 cac7~es. The dogs are not taken along with them. I n  old times, 
even making every allowance for exaggemtion, the Reindeer 
seems to have been very numerous. I n  the Icelandic ('Sa 89 tlley are spoken of as liaving been very numerous in the Chster g 
BY& 

Four hundred years ago the natives seem by these accounts to 
have hunted the Reindeer much in that section generally sup- 
posed to be the site of the CEster Bygd (viz., Julianeshaab dis- 
trict). A t  the present day they have left that dislrict and i t  is 

Latterly 
the hunting has been better in Greenland (south). From 1840 
to 1845 many were got ; and witlzin 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 traded ; but, if this is to  be received as evidence, 
more have been traded of late years. 

When tho hunting was at its best it  was at tho positions where 
the country was broadest, or where the great mev d e  gZace o f  the 
interior was most distant from the coast vix. Holsteensborg, 
Sukkertoppen, Go(lthaaby and Fiskernamsset. Now there are 
very fcw killed at  the last-named place. Godthanb also yields 
few ; but the HOlsteensborFS and Sul&rtoppen natives have taken 
a good many of late- At  LIolsteensborg (formerly mentioned 88 
a favourite Incality) the hunting-ground id  behind the large inlets, 
where the ice lies far back, and where land most free from ice has 
been found. The Reindeer, living in very large herds, require 
a1ivays to be on the look-out for an extellsive feeding-range ; and 
it has been observed that they are g O W  South, in the direction of 
Julianeshaab, and individuals have been annually shot not far 
from Fredrikshaab. In  order to hunt the fieindeer, tho natives 
go every year, in the month of June, from tho southern districw 
to the two northern di&tricts in the Soutllern Inspectorate, and 
return in September. A goodenumber ai-e also shot in the winter 
time j and not unfrequ-tly, In very snowy winters, they have 
been known to come down Close to the set,tlemeuts, and the natives 
]lave shot them standing in their doorways. The story of the 
Reindeer going into the interior in the winter is founded on err+ 
neous notions of Ivhat the interior is. They no doubt go a little 
'.yay into the valleys ; but as for going iuto tlie iuterior, t11at is a 
p1iysicnl impossibility, for the interior is merely one wide frozen 

nearly sixty years since any have been shot there. 
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wmte, surrounded by a circlet of islands. It is to the valleys of 
these islands that the Reindeer undoubtedly retire ; but nobody 
travels very far afield in Greenland during the winter season, 80 
that we have no means of arriving at  a very accurate confirmation 
of this supposition. Dr. Hayes’s people finding them in such 
abundance at  their winter-quarters goes further to prove this. 
One of his men described to me the party as going over a little 
ridge, and finding the deer as if in 8 preserve, like the cattle 
in the pastures of his native Jutland; “we just shot them as 
we wanted them.” (See also Hayes’s ‘‘ Open Polar Sea,”pas&.) 

Their food in Greenland consists chiefly of various species of 
Empetrum, Vaccinium, Betula, &c. ; and I can hardly think that 
the traditional (‘ reindeer-moss ” ( CZadonia 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 animal.” 

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 ioe-journeys would be great. The Eskimo’s sledge-travelling 
is ‘alq6st wholly confincd to the frozen surface of the sea in 
winter; and for this purpose dogs answers much better. The 
meat is very good ; and the natives eat the half-digested vegetable 
Contenks of the stomach along with blubber as ’a choice delicacy. 
.Th6yprbfer-%6 eat the flesh in a putrid state. It is, with the 
exceptioll of the breast, for the most part lean. Clothes and 
thread 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 of no value in Copenhagen. However, I think its importa- 
tion bught to answer, if brought to England, though to Denmark 
it .will‘ not pay the freight. 

A\ixlcalation has been made that from 1840-45 there were 
tibout 2,500 persons iiving in the principal reindeer district. 
Every family of five persons, it was calculatcd, would use two 
skins, &c., which would make 5,000 for themselves ; and they 
%ent away 11,500; the total hunt 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 clothes, not only for 
himself and family, also used them for teuts, partitions in houses, 
and for socks, &c., SO that the number killed was in all likelihood 
’much greater. Of late years the skins traded by the natives have 
decreased one half. Between 1851 and 1855 there were annually 
shot 8,500 deer. It is difficult to say how much meat has been 
consumed in that period; but every deer may be put down at 
80 lbs. of meat done. This makes the meat, beween 1840 and 
1845, amount to 1,280,000 Ibs. annually, and between 1851 and 
1855 to 680,000 lbs. 

,themwestern shores of Davis’s Strait I have known them to Come 
dom.ro feed Upon the Fuci exposed at low water, as do the cattle and red 
deer in some places in the north of Scotland. 
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The Reindeer is often shot in situations where it is impossible 
for the hunter to carry the meat down, when it becomes a prey 
to wild bmsts und birds. The quantity of meat thus lost is 
enormous, independently of much more wastefully destroyed; d 
described in the first portion o f  these notes. I t  is so great that 
during the period first referred to, fully one half yas t h r o p  
away, and during the last period a quarter. The tallow in B 
large deer wiII weigh from 8 to 12 Ibs. The tongues are first cut 
out, after the reindeer is killed. About 3,000 to 4,000 lbs. of 
reindeer-horn must be used by the natives in South Greenlana. 
The trader at HoIsteensborg has (or at least had a few years 
ago) more than 60,000 lbs. of it lying on the ground iu. a h 
I haye gone into the history of the Reindeer in Green 

some length, because I found that though the Reindeer in Lapland 
is familiar to many, yet the animal in its wild state is much less 
known, and I have Seen most erroneous statements regarding its 
dietribution in Greenland. 

12. [OVIS ARIES, Linn. 
Greed Saua. 

At present it is only known in the district of Julianeshaab, to 
thenumber of between 20 and 30. It was already introduced 
in Fabricius’s day. I n  the summer they feed in the valleys, and 
in the winter are kept under shelter. They caunot, therefore 
(nor, indeed, can any of’ the colonist fauna), be said to be accli- 
m 

04 TAURUS, Linn. 
Grreenl. Umimak. 

There are 30 or 40 Cattle gkazing &out in the southern 
palless during the summer, and kept at stall in the )Tinter. Some 
of the more enterprlslng natives also keep a fern CO\+~S. I was 
told by the Danish reSldent8 that, though there was quite enough 
grass occasionally found round the settlements in the summer, 
even ful-ther north, they could. not be kept on accou 
The old Icelandic sagas describe the Norsemen as 
ofcattle in tile valleys of Greenlmd UP to the mid 
that the dairy produce was SO highly valued that it mas sene 

Norway for the use of the Royal table. The place They6 
they prosper best n 0 ~  is just On site of one of these ancient 
colonies, If any mere behind when the colonies mere ater- 
minated by the Eskimo, who about thia period make 
appearance in South Greenland, they must have died ou 
mGre likely, were SlaUghbred by th: uatives (if a people mho, 

T , ~  all appearance, were only wandering hordes who had now for 
the first time crossed Xdville Bay from the north, can be 80 
styled) ; for when Greenland Was again visited by the Europeans 

* For many of the foregoing statements 1 am indebted to 1 1 1 ~  friend D ~ .  
Rink, fornierly Royal Inspector Of South Greenland, and at prcseut Director 
of &e Grecnland Board of Trade, and whose work (Grbnland geogqhfsk og 
statisti&, &e.) is the standard on all subjects connected with that country. 
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no mttle were found. I t  is somewhat curious that the Green- 
landers apply the Eskimo name of the Mush-OX to the domestic 
OX, showing a recollection of the existence of the foriner in the 
land they came from, though it is no longer a native of Greenland 
to the south of Cape York.] 

Greed. Sauarsuk. 
14. [CAPRA HIRCDS, Linu. 

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 iu the summer, and are hpused in the 
winter. I am told that they will cat dried Arctlc salmon, if 
nothing better is forthcoming. I t  is not kept north of HoI- 
steensborg, as it is found impossible to keep i t  where there aye 
troops of savage dogs ; and it is accordingly only found about the 
settlements south of that, to the number of about 100.1 

15. [Addit.] MUSTELA ERMINEA, Linn. The Ermine mas 
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 the doubtful or mythical Animals of Greenland. 
Otto Fabricius used to spend his summers roaming about with 

the Eskimo, until he had learned to manage a kayak and strike a 
Seal with a skill which few Europeans can ever acquire. On one 
of these excursions he found in 6‘ Sildefjord, north of the colony of 
Fredrikshmb,” 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 Species in the Green- 
land fauna, ;‘ Trichechus ma?iatus ” (Rhptina gigas) and (( Phoca 
umina” (CaZlorhinus u7*sinus,) being, apparently, not certain to 
which it belonged. The Greenlanders called this animal Auvehe- 
iak, or Auihrejnii, and said it was like a Walrus and broke things 
easily to pieces. He was sure that the piece of skull belonged to 
the first of these animals ; and again he repeats the same*under the 
head of Phoca ursina ; so that it is now difficult to arrlve at  any 
conclusion regarding the species of animal to which i t  belonged. 
However, I think there can be but one opinicjn, that neither the 
Sea-bear nor the Rhgtina 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 66 Zoolo- 
@ske Samlinger,” written in Copenhagen during the period between 
1808 and 1814, and now preserved in the Royal Library, he has 
again spoken about the Auvehci$ali (Bd. ii. p. 298, No. 286), and 
has thus written about the skull he found in Greenland :- 

ad which I found was full of holes, and 1oc;ked like that 

cit.9 P. 6.); and if such was the case, we cannot be wrong ID. 

(No. 82), without tusks.” 
Wezw many long small teeth in the head (Reinhardt, 



saying that the animal W M  not a Memmd. We have, however, 
no right, when we remember the clear comprehensive style in 
which PrabiciuS Wrote regarding the Greenland fauna, howevei- 
much we may be inclined, to say that the whole was erroneous. 

It is unfortunate that when Fabricius referred his Auvekajali to 
the Sea-cow Of S t e l k ,  he was not acquainted with that animal, 
and did not know of the horn-plates ; for, if he had, it is impos- 
sible that he could have found a resemblance to it in the Auve- 
ksjak. His words regarding it are clear enough, fio far as they go- 
“ Rarissimum animal in mari Grconlandico, cujus solum cranium 
ex parte conservatum commune cum sequenti specie ab incolis 
dictum nomine Auvekzjak, vidi, inqua hoc dentes spurios 
confe’eftim congestos qudes Steller ” (vid. op. cit. Adel.* 5 189). 
Again, immediately under the head of “ Phoca umina,” he says :- 
66 Grenl. AmEICBJAK---Illa~ esse animal quod sub nomine hoc 
memorant inCole non est dubitandurn. Dicunt illud in Australiori 
Grmnlaiidia, licct TWO, Cl~~aih‘UpeS pilosum, ferociter omne 
occurrens ailacerare, et 91 visum consumere : ursi mar i th i  more 
terra marique degero, impCtUOSiSSilllC nataro, venatores valide 
infestare. Dentes ut amulet% contra ulcera, ncc non quodammodo 
ad instrumeuta venatoria dhibentur.” There is an evident un- 
certainty in Fabricius’s mind; and lie has listened too much to 
the idle fables of the natives (ivho have, ns I shall presently show, 
many of that nature) ; whatever it is, there can, I think, be 
scarcely R doubt as to tho exclusion of Trichcchus manatus and 
Pztoca wsilza from the Greenland fauna; nor can their place as 
yet be supplied by any other species. Prof. Steenstrup thinks that 
it was a portion of the sku11 of a Sea-wolE (Anawr’lichas). The 
situation of the teeth and the nature of this fish’s cellular skull 
well agreo with his description of the skull ILR ‘‘ full of holes ” (“ for- 
hulret,” Beinhardt, o ~ . .  cite, p. 8). &. Bolbroe, who understands 
the Eskimo language mtjmately, tells lyle that the word me&nS a 
‘6 little walrus,” and that in all probability it was only tI.ke skuu of 
a young walrus, an animal not at all familiar to Fabricius, as they 
are chiefly con6ned to one spot, and the natives fees to go 
that locality. Fabricius may have only wrltten the description from 
recollection ; and memory, assisted .by. preconceived notions, may 
have led him into error in the de6CrlptlOn Of the long teeth, which 
after 811 might, without great trouble, be made to refer to the 
dentition of the young walrus as described by ISIacgillivray t and 
Riippell.$ 

This opinion is strengthetied by. a Passage in Fabricius’s account 
of the Wftlrus, when he agmn 1s In doubt whether a certnin 
animal is the young of the walrus or the dugong, “De varietate 
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dentibus exertis brevioribus loquuntur incob, quam minus recte 
(ut videtur) ad Phocas referunt, si non pullus rosmari, an animal 
Dugong” (Buff. 205, 245. tab. hi). So that, after d, perhaps 
the -4uvekejak was only the young of the Walrus; and this 
opiqion I am on the whole inched  to acquiesce in. 

Fabricius enters in his 6‘ Fauna Groenlandica,” under the 
name of ‘‘ Mustela gulo, L.” (Gulo horealis, Retz.), an animal 
which the natives talked about under the name of Kappik. 
16 was said to be found in south Greenland, among high moun- 
him, particularly beside streams, and was especially fond of 
the hearts of reindeer. He considered it to be the well-known 
wolverine, the Jeif of Scandanavia (Norse ATV, Xrv, and J m  ; 
6wedish Je?$ Gerf; Finnish Kanzppi and Kamppi-Karhw). 
I f  so, it must be exceedingly rare, for since his time no one has 
been able .to obtain or hear of a specimen. We more than sus- 
pect, however, that here, as elsewhere, he was only reproducing 
in 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 remon why they should not be found in Greenland. If Fa- 
bricius could have lived to this day, he would have been the first 
to erase these from his list. The reason why I think so is this :- 
Under the head of ‘( Ursus luscus ’) he has inserted a very doubtful 
and preblematical animal, talked of long before his day, and equally 
80 now, under the name of 6‘ Amarok” (“ Ursus kscus,  Eg., ‘De- 
scription of Greenland,’ Eng. transl., 33, Cr., ‘ History of Green- 
land,’ Eng. transl., 99, ex descriptione pellis ejus. cf .  ‘ Continuation,’ 
287, ubi dicitur subfusca, forsitan etiam veterum Hyaena, Torf., 
6 Grcenlandia Antiqua, 82 ”). This animal seems the same as that 
which lie indicated in his fauna under the name of “Mustela 
gulo.” He describes it as very fierce, corresponding in this 
respect with the charmter of the Wolverine. Depending upon 
the natives being in the habit of distingubhing animals by 
different names very clearly, he considered that Amavok and Kap- 
piR were different animals. Neither of them he appears to know 
anything about. I found the Gseenlanders talking to this day 
about the Amarok all over Greenland; and wonderful stories 
they tell of its ferocity. 
Fbrricius truly enough remarks ; everybody knew about it ; 
I could find noboay who had ever seen it.* Grrtah (Lib. cit. p. 90,) 
found the natives of the east coast equally familiar with the name 
of the AmaTok; the name Kappik, however, was unknown in 
north Greenland. 

Finally, I discovered a man in Claushavn who declared he had 
Beenthe Amarok; it hunted in packs, he said ; and this man medens  

It is the terror of the Greenlanders 

“k?‘Te@ez informs me that one of the natives declaree that in July 1867 
the mark8 of the foot of an Amarok at the head of the Tessinmk, he 

an inlet near claaehavn. 
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one of his dogs escaped Fnd could not be captured again. Three 
years after, one severe wmter, when 6‘ looking ” his fox-trays, he 
found the identicd dog .captured, much subdued by hunger, but 
still very fierce after living for so Iong a period out of the reach 
of the merciless lash. It served its master for many a day after in 
h$rneSS. This man described the “Amarok” as all grey. It 
bas been supposed to be the Wolf (Canis lupus, var. alba) * and 
to have crossed over the ice in Smith’s Sound; but from what 
1 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 Greenland fauna, and that the Kappik t and Amarok must 
be regarded as synonyms Of C‘anis familiaris, var. borealis, tinc- 
tured with a deep hue of fable: Murray portrays the distri- 
bution of the Glutton (Gdo borealis) on both the east and west 
coasts of GreenlandUp to nearly 67’ N. lat. (op. cit. Map xxiv.) ; 
but if I am right In excluding this animal from the Greenland 

Here I may remark, what must by this time be self-evident, 
that the Greenlanders cannot be relied upon (independently of 
the principle in the abstract) for the names of animals. They are 
not the excellent cetologists me have always been led to suppose, 
confounding as they do several animals under one name, as 1 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- 
menclature, and which to  this time have entangled the history of 
the northern Cetacea in an almost inextricable knot. Fabricius ha8 
notified in his Fauna many species of supposed Seals, &c. under 
various Eskimo names, but which he was unable to decipher.$ 
Hi,. Fleischer, Colonibestyrer of Jacobshavn, has aided me in 
resolving these :- 

1. Siguktok, “having a long snout and a body Rimilay to P?mca 
gpc~mlandica perhaps p- ursina.” This is apparently some Eskimo 
perversion, if interpreted Properly i for I am assured that it is 

senting a red iris, probably a. lepop*ina,” is a rare albino of the 
Netsik (Pagomys f@tidus). The meaning Of the word is the 
Sea-hare. 
. 3. Atarpiak or atarpek, “the smal!e:t species of Sea], not ex- 
chdiug the size of the hand, of % wbtlsh colour, and a blackish 

* In  the winter of 1868~9’a true wolf Was killed at Omemk, and was sup- 
posed to have crossed from the western shores of Davis’ Strait, where dur;ng 
the same winter they were very abundant. 

f Jansen in his “ Elementarbog i Eskimoernes Sprog ti1 Brug for Euro- 
ved Colonierne i Ckonland” (Kj8benhavn,. 18624, p: 55, translates 

(( y’ as en Grevling,” a badger. s See also Cfiesecke in his ‘‘ Greenland,” in Brewster’s Edinburgh E ~ ~ ~ -  
clopredia. This article, w’;’ch is the only original one, as far as I know, ever 
written upon Greenland m the English language, is a most tWsh0r.y 
account, for the time it was written. The author, however, copies Fabricius 
in his errors as well a8 excellencies. 

fauna, this &styibution i S  err0neOUS. . ,  

the name of the Eider Duck (Sornateiz’a rnollissima), 
2, Inaab-uku1lia, a Seal with a snow-white coat, ( 6  the 
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spot of the form of a balf-moon on each side of the body.” This 
description does not correspond to the meaning of .t$e word, which 
is “ tlfe Brown Seal.” Hr. Fleischer thinks that It 1s Only a myth, 
as is- 

4. Kongesteriak, which has, ‘‘ according to the description given 
by the natives, some resemblance to the Sea-ape described by 
Mr. IIeller.” * This is one of the northern myths. 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, &e. These myths, 
both in the pseudo-hfammalin 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 bo this 
section of my ppper. The Great Auk (Aka impemis, Linn.) 
once so common in Greenland, in the days of Egede, Cranz, and 
Fabriciua, 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 (Isamliitsoc) was mentioned they imme- 
diately repeated it, and said, “ A h  ! that means little Wings ! ” 
Though the Royal Museum in Copenhagen has offerrd large re- 
wards for a specimen, hitherto the efforts have been in vain. 
One of the stories I was told at Godhavn, on Disco Island, if true, 
would afford some hope of its yet being found :--Eight years ago 
(1859), on one of the little islets just outside of the harbour, in 
the winter time, a half-breed named Johannes Propert (a nephew, 
by the way, of the well-known interpreter Carl Petersen) shot s 
bird which he had never seen before, but which, from description, 
could be no other than the Great Auk. He and his companions 
ate it, and the dogs in his sledge got the refuse ; EO 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 i t  
mould 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- 
ham, has offered a reward for it, and is very sanguine that h e  
wiII yet obtain a specimen of the Geirfugl.? 

Depending on the native stories of ajumping animal found in 
the southern part of Greenland, on Grassy meadows, nnd called 

I know the man well. 

* I suppose Giesecke means Stellcr‘e account of the “ Sea-ape,” vide Pen- 
nant, &tach., E. p. 301 (Trichechur hydropithecus, Shay, Zool., i. p. 247 ; 
Manatus sinria, Illig. ; M .  ? hydropithecus, Fischer, kc.). 

‘f SpreGsh Gwfogcl, Ndrse and Icelandic G e i r f g t  and Go:oifu!. It is d o  
Called 1rh Norse’ Wot-Qnlmer. 
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by them Piglertok (“ the springer ”), Frabricius thought that he 
recognized the Common Frog, and has accordingly entered the 
Raria 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. 
About the southern PortioQ of Disco Bay, the natives use the name 

of s l a w  title to thaNisa (Phocrena comrn~unis, Brookes), 
the Marsviin of the Danes in Greenland,” from its tumbling or 
springing movements while disporting itself. Jansen (&bib. tit. 
p. 59) gives the word iwthe south Greenland dialect as pisigsartut 
or pigdlertz~t, and translates it ‘‘ grasshopper ” (grreshopper). 

I will not stop to inquire into their grosser myths, which, though 
relating to animals, are yet Only. remotely connected with ~0010- 
gcal science, and wander away into the domains of mythology, 
interesting enough, no doubt, but with which wd, as zoologists, 
have but little to do. For instance, as fur back as the days of 
Fabricius, 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, 
mho have fled in among the mountains.”t About Jakobs- 
ham they still talk of these people, and I collected many such 
stories. Some of these superstitions describe the Torngit as 
little men; and I know a man who says he saw oue of these 
little men “pop out of D hole and in again” most agilely, 
and he tells a long story about it. Others describe them as tall 
men; so that these are undoubtedly only traditions of tho old 
Norsemen. During the Norse possession of the country, the 
population appears to have got 117uch 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 
Greenlandf) with the TCehndiC adventurers who came with red- 
haired Erik, aud subsequently imbibed. much of their superstition. 
Indeed most of the best Esklnio traditions (as related by Rink in 
his 6‘ Eskimoiske Eventyr 08 Sagn ”) are of Scandinavian parent- 
age, Accordingly we find the old Norse tale of that fearful 

* Called in Sweden Marsih and Tunrlare, in Finnish Mcriaika, and in 
Norse Ise and Niae, from which, apparently, the Eskimo name Niaa is 
derived, as am not a few Of the Greenland Words, from their intercourse with 
the old Norsemen prior to the Middle Ages. I mspect Piylertok, noy the 
vulpr term, was originally the native one. 

A Moravinn Missionary at Pamiadluk, near Cape Farewell, told Captain 
Carl w. Neilsen (who told me) that, in 1850, a party of natives came to that 
settlement from the eaet coast, and declared that it was two years since they 
had left their homes. They were described as tall and fair-haired. almoRt 
every year some came and permanently settle in the Danish coloniee. 

f Fauna Grenl., p. 4. 

36122. C 
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Kraken * which drew stout ships down to the bottom of the $ea, 
in a Greenland+ version, still *terrifying the squat seal-hunters 
who gather round the blazing Kotlup during the long kinter 

f 
the old trols of Scandinavia, familiar enough to all of us. 

Still more would it be an idle task to inquire regarding that 
u sea monster ” which good Hans Egede saw, and Pastor Blng 
sketched “off our colony in 64” north latitude.”t 

I have said enough to show that, though there is yet much t o  
be done to th? legitimate zoology of Greenland proper, there 4s 
still more to be done in what mny be called the illegitimate 
zoology-the history of zoological myths and errors. 

nights; but I need say nothing further about it. It is 

IL-NoTE on additional MAMMALS of ‘GREENLAND. In !a 
letter t o  Prof. A. NE’WTON, from Pro 
University Museum, Copenhagen, da t  

*(See List of Mammals in the Appendix to H. Rink’s ‘‘ GrBnland,” by J. Rein- 
hardt, 1857. See also the foregoing Article.) 

6‘ As to what relates to the Mammals there are two ‘very in- 
-teEesting adrlitious made by.the German Ar&ic Expedition,‘viz., 
the Ovibos rizo$chatus and 2’utoP.i~~ ermineus. I believe, however, 
that both are restricted to the east coast. An animal of the 
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 also keep in mind that the interior of 
Greenland is most likely all covered with ice, in fact 
mense gWier. It would be very strange if any Mamm 
be able to cross it from east to west. Even the Myodes 
(Mus gmdundicus) has never been observed at the Danish 
Settlements. 

‘( But even the list of the Mammals of West Greenland has 
received an addition during late years. A magnificent 
(Canis lupus, var. alha) was killed at Omenak during 
-1868-69. The skin is beautifully stuffed in the ,Muse11 
been told that there were two individuals in company, but one of 
them escaped; and afterwards footmarks of an old Wolf and of ite, 
whelps seem to have been observed.” See above, p. 31. 

t Lib. cit., p. 56. 
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these allimals, part of which I communicated EO the Royal 
Physical Society of Edinburgh in 1862; and an abstract \vas 
imblishcd in their “Proceedings ” for that year (p. 312). Having 
Fome intention of preparing a more extensive work, I reserved 
niy 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, shcjrtly 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. I n  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 somc of my formm 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 tbem 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 ISiIsson, George and Frederick 
Cuvier, Blain~illc, Gray, Gaimard, Lilljeborg, Steenstrup, & h i e ,  
and others, are now very satisfactorily determined; and what 
points are still sub judice can easily be settled by an appeal to 
the collections already in our museums, and to the one formed by 
me when it  is made accessible to science. . . . . I n  the following notes are combined most of my own 
observations with selections from those of Dr. W d a c e  (distin- 
guished by his name within parentheses when I have been unRble 
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 
osteological distinctions, except in a few cases, limiting what 
descriptive remarks I may haw to make to some disputed points 
regarding the rery fallacious distinctive marks derived from the 
skin. Gray’s ‘‘ Catalogue of Seals in the British Museum,” or 
Bell’s ‘‘ British Quadrupeds ” (ea. 2, by Tomes and Alston), .will 
supply all that is necessary on these points, As in the previous 
paper, 1 have not attempted a complete history of their habits, 
geographical distribntion, &c., chiefly limiting my remarks to 
what has fallen within my own observation or knowledge. . . . . 
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. Physio2ogicad Remarks on the Ifubits of Seals. 
The Seal is, to a considerable extent, fitled for terrestrial pro- 

P s i o n ,  which it performs chiefly by the muscles of the trunk, 
aided bY those of the extremities. The result is a rolIing, 
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waddling, op shuffling kind of motion-the animal leaning over 
on one anterior extremity, and then rolling back on the other 
to make a similar yse Of it,. using them thus alternately and the 
muscles of the spine continuously, chiefly those of the lumbar 
region and erectores spinre." I n  carnivorous animals the intestinal 
canal is shorter than in graminivorous species, yet there are- 
exceptions, for the Sloth has a very short intestine, and the Seal 
a very long one. I- have measured the length of the intestine 
of Pagophilus granlandicus, and found i t  to vary between 50 
and 56 feet in length. 

It is said that the livers of the Seals at Novai Semlij and in the 
southern seas possess poisonous properties ; this is not the case 
with the liveys of any of the Greenland Seals, for they are often 
eaten, and 1 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. In  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 fo,*amen ovale open in a few instance;, 
they twisted an exception into a rule, and accounted for it by this 
fatal peculiarity. Dr. Wallace considers that this theory is 
erroneous, and from numerous observations he is 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 Blumenbacll aud 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 enlarged and tortuous ; these have been 
supposed to act as reservoirs for the returning venous blood while 
the animal is diving under the mater. But this theory carries 
inconsistency in itself. The venous system on the whole, and 
not in any particular part, unless in the vena cava, from the 
pressure excited on its wa118, is greatly elllarged ; but this arises 
firom the great quantity of blood these animals possess. But, even 
supposing the existence of these WIO~S sinuses, and that the 
animal will remain below the surface for twenty or twenty-five 
niinutes (though I never saw them remain longer below the 
surface than fifteen minutes, and from five to eight is the common 
time), are those s i ~ ~ S e S  large enough to contain the full quantity 
of blood that may return in that period from the capillary system ? 
Tlie reply is Certainly irl the negative. Does the heart's action 
diminish in rapidity, 01' come to a full stop ? In  that case there 
would be no need of these sinuses. What, then, are their uses ? 

Trans. Linn. SOC., vol. xxvi. ; and Murie, Proc, Zool. Soc., ltj70. 
* For a fuller account of the mecharism of motion in Seals, see Pettigrem, 
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After a very careful examination, Dr. Wallace informs me that 
he could not find them in alI the Seals whlch he examined. 
He certainly remarked the dilated condition of the veins, but 
referred this to a pzlysiological cause, viz., the pressure of the 
superincumbent 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 only 
developed from an innate instinct. We have often watched young 
Seals taking the water at first in smooth pools among the. ice, 
and then smimming slowly and qnietly about inithe still floe-water, 
-then gradually taking the water, staying below the water at 
first but a short time, gradually lengthening their stay until they 
had acquired the faculty of remaining the usual time beneath 
the surface. Dr. Wallace, then, thinks that this faculty is 
owing 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, wilI account for their power 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 
other Cetacea which I examined, the extensive venous plexus 
about the vertebral column seemed to explain the possessidn of 
this power of temporary subaquatic existence. The flesb of the 
Seal is quite black, from tho enormous quantity of venous blood 
it is impregnated with; but if exposed to the air or steeped in 
water, 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. UaGits aad Instincts of Seals in gcne?*al. 
They spend a considerable part of their time in feeding, but they 

pass by far the greater part in basking in the sunshine and sleep- 
ing on the ice.* It has been remarked that the Seal sleeps and 
wakes alternately about every 180 seconds. Seals are, however, 
often killed 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 board about a month old, which I watched atten- 
tively for some time, and i t  certainly seemed to wake and sleep 
alternately, with the interval mentioned ( Wallacc) : when dis- 
turbed it. made attempts to defend itself; and if left alone for a 
few seconds, it drew its flippers close to its sides, and gradually 
it began to look drowsy, then closed its eyes, and, from the 
long deep breathing, it was evidently asleep for a minute or two 
(the time varied) ; and then, without being disturbed in any 
way, i t  would suddenly open its large black glassy eyes, stretch 
out its head, and look about, and, as if satisfied that all was right, 
would again relapse to sleep, and so on. When asleep they 
always leave several sentinels on the watch, which, strange to 
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my, ape, for the most part, female Seals. These sentinels, how- 
ever, conduct themselves in the same manner as I have described 
the individual Seal we had on shipboard. I have been assured 
by ol& Seal-huntWS that Seals can sleep on their back while float- 
ing in the sea ; and this statement corroborates that of Fabricius 
and other naturalists. I n  1861, in Davis’s Strait, the steamer 
on which I was aboard of ran against a Seal sleeping in this 
manner. The blow-holes, or escape-holes, of the Seals are evi- 
dently formed by them when the ice is making, the animal always 
rising to breathe again at the same place, thus preventing the 
coagulation of the ice, or breaking i t  as soon &s formed: I t  has 
been supposed that the Seal could make such an opening by. force 
or by keepbag its warm nose for  a t ime  at o m  p l a c e  for the 
purpose of melting the i ce ;  but these conjectures are not founded 
on truth, the following reasons being my grounds for that state- 
ment :-It could not break the ice by force, and, moreover, it  
could not wen dare to run its nose againut such an obstacle; for, 
the nose of the Seal i s  a tender point j this was known evens to. 
the ancients, and is referred to by oppian.* This is taken 
dya&aga of by the sealers, who secure as many as possible when 
they are hastening to the water from the ice, by striking them on 
the nose, and then Billing them at their leisure when the others 
have escaped. Even suppose the muzzle capable of melting the 
ice (which it certainly is not), where could the animal rise to 
breathe during the process ? The preceding explanatioll of the 
formation of the breathing or blow-hoJes was derived from inde:, 
pendent observation of the habits of the Seal, bu t  is identical with 
that given me by the natives of the Arctic. regions. It is at such, 
holeacthat the Eskimo and the Bear watchpatiently for their prey. 

The voice  of the Seal is a peculiar my, somewhat midway 
between that of a young child and the bleating of a lamb or kid. 

They we very fond of music, which was .well known to the 
ancients; aud this fondness is often talcen advantage of by the 
liuiiters at the present d3y.f 1 have often seen them raising th& 
heads inquiriuply out of the water listening to the sea-songs ~ of 
the sailors as they Wrought at the pumps or tracked tho ship to 
the ice-floe ; therefore it seems as if the fabled spell of Orpheus:, 
which was powerless on the Dolphin, takes effect upon the Seals. 
I n  moving from one place to &nothe! thfy Swim rapidly, some- 
times 011 their backs and Often 011 t1mr sides, occasionally whirl- 
ing about ns.if. to amuse themselves, and somatimes leaping out of 
the water altogether. 

“ Non hami penetrant phocas, SX!viquo tridentes 
In caput incutiuut, et circurn tempopa pulsant. 
Nam subit0 pereunt capitis per vulnera morte;’ t It is often alluded to by the ancient poets (thus, ‘1 gaudebant carmine 

phocre,” Apol. Rhod.9 lib. 1 ; Val. F i x e , ,  lib. 5, lin. 440, Pcc.) ; and all 
anoient historians especially note that the Seal is ‘6 perstudiosa musice.” The 
well-known passage in Sir Walter Scott’s 1‘ Lard of the Isles’’ (1). 140) also 
refers to this,- ‘‘ Rude Heiskars seals through surges dark 

Will long pursue the minstrel’s bark.” 
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Their parental love is so great that tliey will sometimes remain 
and share the fate of their hapless young. Their Instinctive 
knowledge of danger is very keen; they have been known to 
seize their young with their flippers and carry them into the  
water with them when they saw the hunter approaching ! I 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 JEensed,* 
that after having been deprived of their skin they have been seen 
to strike out in the water ; so that the sympathies of the rough 
hunters hare been so excited that they will pierce the heart 
several times with their knives before throwing away the carcms. 
These movements, however, are appnrently reflex or diastaltic, BS 
I have often seen a Seal lying skinned on the deck for an, hour, 
exposed to a temperatiire 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 on 
each side being alternately iriitatecl. 

With the excepf ion 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 graceful 
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 up the air-bladder on his forehead, while he rears his 
head and snuffs the air like an enraged bull, and often gives battle 
successfully, making the clubs fly from the hands of‘ his assail- 
ants with his flippers, his head being protected as with n helmet 
by the air-bladder. I-Ie will then in turn act on the offensive, 
and put his opponents i o  flight, pursuing them with a shuffling, 
wrpent-like motion over the ice, the result often proving some- 
what dangerous to the panic-stricken hunter i f  the boat has left 
that piece of ice, as the Seal will use his tusks rather ferocionsly 
when thus enraged. However, he is not inclined to give battle unless 
provoked, and looks a dull stupid-looking sort of epicurean as bo 
lolls on the surface of the ice and gazes about with hie large 
black eyes, in an apparently ineaningloss stare. The ‘‘ Ground- 
Seal ” and “the Floe-Rat ’’ (Pugomys /Lispidus) in the far north 
are quite harmless and inoffensive ; they apparently delight to swim 
about in the calm smooth floe-waters, or bask asleep in the mn- 
shine on the surface of the ice. Their greatest enemy is the 
Polar Bear, vho  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, 
varying this at different times of tho year and according to the 

* * convenient whaler’s word (01: Dutch origin) to express the operation 
Of taking Off the blubber nnd skin, I t  is generally pronounced $inched bY 
the sealers aud whalers. 
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relative abundance or otherwise of that article in different portions 
of the Arctic e. The great staple of food, however, consists Of 
various species of Crustacea which swarm in the northern seas. 
During the sealing-season in the Spitzbergeu sea 1 have in- 
v&&] taken O u t  of their stomachs various species of Ganzmaius 
( G .  &ai, Leach, G. ZogGcatus, Sab., G. pingwis, Kr., G. dentatus, 
~ r . ,  G. mutatus, Lilljeb., &c.), collectively known to the whalers 
under the name of “ Mountebank shrimps,” deriving the name 
fiom their peculiar agility in the water. This ‘‘ seals’ food ” is 
found more plentiful in some latitudes than in others, but in all 
parts of the Greenland sea from Iceland to Spitzbergen ; I have 
seen the sea at some places literally swarming with them. Again, 
in the Bunimer in Davis’s, Strait 1 have found in their stomach 
remains of whatever species of small Fish happencd to be just then 
abundant on the Cost, SLlCh a8 the Mullotus aretieus,” Salmo 
(various species), &C. 1 have even known them to drav down 
small Birds swimming on the surface; but their chief food is 
Crustacea and Fish. They  SO feed on Meduss and Cuttlefish 
(Squids). 

4. Notes OPL the Species of Pinnipedia. 
(1.) CALLOCEPIIALUS VITULINUS (Linn.), F. Cuv. 

Phoca vitulina, Linn. 
Phoea commwzis, Linn. (Mus. 

Ad. Frid., i., 5 ) .  
PJaoca caizina,Pall. (ad partem). 

Popular names.-Sea-dog, Sea-cay, Sea-cat (English sailors 
nnd fishesmen genernlly) ; SeZAie, SeEach,t and Tangy%h (north of 
Scotland) ; Rawn (western islands of Scotland) ; SprakZig Skal 
(Swedish) ; in other parts of Scandinavia, and according to age, 
&c., i t  is variously desigriatecl Wilknrc SLY%?, Kubbse/, pjjrdjzacke, 
den spattede (the Spotted Sed), A g a r ,  Laggar, KtltaP, and 
Shaltokar ; I<obbe, Ste7akobbe (Norse) ; Hglje (Finnish) ; NuoTjo 
(Lapp.) ; Seehund (Gelmian) ; Yea, Maiinand Phoque (French) ; 
Kassigiak (Greenlaud) ; &q*aglt.t Sdl~u9ld (Danes in Greenland). 

The Eskimo in Pond’s Bay, 011 being shown a good figure of 
this Seal, called it SupaZo ; but whether this is their name for the 
aiiimal and is to be received for a proof that the C. vituliiius 
is found there, I canllot take I;lpon nlyself to decide. The. 
Greenlanders also call it, aCCor~lng to age, I;’assigiectsak and 
Kassiginak; but when it attains the age of three years, it is 
called Kassiarsoak (‘‘ the big ICassigiak ”). It is also, though 
more rarely, called, according to its age, &?nik, ErT,zitsak, Ahu- 
theenah, and ARU~ULC~ZOJL. l’rof. Newton (CC Notes on tile Zoology 
of Spitsbergen,” ~ ~ o c .  ZOd. Soc. 1864, and Ann. Nat. Hist., 
v01. XVI., 3rd Series, P. 423), says that, Pagomys fa?tiiEtcs is 
called Stceit Kobbc (Stone-Seal) by tho Spitzbeigen hunters. I 

Phoca variegata, Nilss. 
Phoea Zinizei, Less. 
PJ8oca littorea, ‘I’hicnem. 

- 

* For same account of the Capelin, see Pennant’s Arctic Zool. fjuppl., 

1 “he word ( I  Seal” is from the Anglo-Saxon ScZc, SeoJc. 
p. 141. 
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suspect that he has erred through his informants mistaking this 
for Callocephalus vitulinus. No doubt Dr. Malmgren seems to 
think that the latter species is not got in Spitzbergen-rn opinion 
I have ventured to contest in a former paper. 

It is also sometimes called 6‘ the Freshwater Seal,” on accountr 
of its following the Salmon high up rivers.” 

Remarks, &.-Any laboured account of a Sed so long and SO 
familiarly kqown would obviously be out of place in these short 
notes ; I question, however, if all the accounts we posses regard- 
ing the Seal under the designation of “ Phoca aitulina ” really 
refer to this species, and not to Pagomnys jk t idus  and others.? 
It will, I think, be found that in the western and northern islands 
of Scotland several species, not hitherto supposed to be regular 
members of the British fauna, exist, known under the popular 
names of SelRie, Selach, Sea-cat, &c.$ I do not think I can 
say anything in regard to its habits further than what is 
alrehdy contained in various works on Mammalia, kc., viz.:- 
BingIey, British Quadrupeds, p. 57;  Bell, History of British 
Quadrupeds, 2nd ed., p. 240 ; Hamilton, Ainphibions Carnivora 
(Nat. Lib.), p. 127 ; James Wilson, in Mag. 2001. and Bot., v01. I., 
p. 239; Edmonston, View of Zotland, Vol. II., p. 293, and Mem. 
Wern. SOC., Vol. VII. ; Martin, Western Islands, p. 62 ; M‘Gil- 
livmy, British Quadrupeds (Nat. Lib.), Vol. XIII., p. 199 ; Nils- 
son, Skandinaviske Fauna, I., p. 276 ; Fabricius, NaturhistoTiske 
Selskabetss Skrifter, I., Band II., p. 98 ; mdmann, Vet. Akad. 
Handl., 1784, p. 84 ; Rosted, Norskc Vidensk. Nye Skrivtei; II., 
p. 185 (good description) j CneiB; “Eerattelse om Skalf%nget i 
mdsterbotten,” in Vet. Akacl. Hand.?. 1759, 11. 179, r. 8 (011 the 
hunt); Holmers, Anteckningar om sattet att skjuta och fanga 
SkGlar, &c. (Stockholm, 1828), (hunt, &c., Jidc Nilss.) ; Ball, 
Transactions of the Royal Irish Academy, VIII., and Sketches 
of British Seals ; Bartlett, Proc. Zool. SOC., 1871, p. 701 (where, 
through an error of identification, it is called P h .  j b t i d a )  ; 
Gaimard, Vopge en Islande, &c. 

PTocrcatioii aiad Youug.-On the coast bf Greenland it is said 
to produce its young in the month of J u m ,  but the time seems 
to vary according to season and place. I n  the Western Isles of 
Scotland at  least it is born pure whitc, with curly hair, like the 
young of Pagoniys fatidus, but within three days of its birth it 
begins to take dark colour on the snout and the tips of the flippers 
CJide Capt. McDonald). 

* I have known a Seal (probably Hulicyon richardsi, Gray) to be killed at 
the Dalles of the Columbia River in Oregon, upwards of 200 miles from the 
Pacific. Dog River, B tributary of 
the Columbia, takes its name from a dog-like animal, probably a Seal, being 
seen in the lake whence the stream rises. 

t In the Appendix to Parry’s ‘‘ Voyage,” is a noticc of a Seal said to be 
“ Phoca v i t u h z . ”  It is the young (in second coat) of I’ugophilus g r @ ~ ~ l ~ ~ ~ -  
dicw, which has often been mistaken for this Seal. It can be known by its 
having the second toe of the fore flippers the longest, while, independently of- 

$. :‘on the Seals of the Outer Hebrides,” Fergusson, in McGillivrw’s 
“ Edn JOwrt.  Nat. and Phys. 6c.F ii,, p. 58. 

It was doubt!ess in pursuit of Salmon. 

characters, C. nitulina has the first toe the longest. 
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Geographical Distrilytbn.-This is a Seal peculiar to the 
coasts of the regions which It -affects, but has also a wide range, 
being found over nearly all the northern coasts of Europe and 
the colder portions of America. It i o  even said to be found in 
a e  cfispian Sea and Lake Baikal. It does not seem, from its 
1ittort-d habits, to be found in the Spitzbergen sea, or to form a 
portion of th! commerce of the sealer ; it is however found ,on the 
coasts of Spitzbergen, tolerably abundant on the eastern shores 
of Greenland, and in Davis’s Strait. It is to be €ound all the year 
round all along the coast of Greenland up inlets,” but not to any 
such exteat as Pagomgs fmhdus and PagoPhilus grm9tZa~zdicus., 
I n  Scandinavia It. is sometimes called the Fjardska on account 
ofits  frequenting inlets or fjords. 

Economic Value and Hunting.-We have no data to decide as 
to what extent it is killed in Danish Greenland, its record being 
united with that of P a g o n w  foetidus. The skins are highly 
valued as articles of dress, more especially as material for the 
women’s breeches ; and no more acceptable present can be, given 
to a Greedand damsel than a skin of the Kussigiuk. . . ; 5f 
l n  the Danisb Settlements they are valued at from three to four rigs- 
daler; The principal reason which induced the late Admiral Graah’s 
boat-women to accompany him on his memorable voyage along the 
east coast of Greenland was the hope of obtaining someXassigiaR 
skins from that region, the natives of which value them at even 
less than the more serviceable hides of the other species, which 
are sold by the west coast natives €or a mere trifle. According 
to Hr. Cneiff (Z. c,) a C. vitulinus will ieId about GQ Swedish 
lispunds of blubber, and according t o d o 1  
Professor Nilsson Bays that a Seal’of this 
coast near Malmo in Sweden yielded over 
of oil, each <‘pott” being worth 36 skillings, = 67 rigsdaler 
24 skillings Rigsmont (Swedish) for the oil of olle C. vitu- 
,?inus. I n  August, when the Seals arc poorer, another yielded 
75 potts, equal in value to 56 rigsdder 12 skillings (Swedish). 
In  801118 of the northern and western islands o f s c  
the estumy of the Tay, kc., they are still occasio 
fos their sl<ills and oil. The skin makes excellent 
waistcoats made of it are much valued by fishermen. 

No separate returns of the catch of this Sed  have been kept ; 
but it is estimated that of Pagows*fat idus  and Callocqltalus 
vitulinus the yearly capture in Dpnlsh ($1 cenland must amount 
to ’70,000 (Rink, op. cit.) or more. The flesh is looked upon in 
Greenland as the most palatable of all ‘‘ seal-beef.” 

(2.) PAQOMYS F ~ T I D C S  (Fab.), Gray. 
Plwca fa t ida ,  Fab. (Muller’s Plloca fiothnica, ~ m .  

Prod. Zool. Dan., p. 8.) Phoca fasciata, $haw. 
Phoca ILisP% 0. Fab. Nat. Plioca annellata, Nilss. 

Sclslcab. Skrifter, d. i. 2., Phoca discolor, Gray. 
p. 74. Phoca fredcrici, Less. 

* The "Colonic ” Of Christianshaab in ~ i ~ ~ o  Bay is called ~ ~ s i g i r m -  
mi/cht, or the place of the Kassigiah. 
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Popular names.-Ringlad Skal (Nilsson) ; MOyunge (CEdmann 
Vet. Akad. Handl., 1784, p. 84) ; Hringanor (Mohr, 181. Natur- 
bistoriske, p. 5 )  ; Kuma (Tungfises nmr Baikal); ? Nkpa 
(Russ.) ; Neitsiak (young) and Neitsik (old, pronounced Nesik, 
Greenlanders and Danes in Greenland, A’eiturk, North Green- 
land), also called the ‘‘ Fjord Seal,” because mostly found up 
fjords or inlets; Floe-rat or Flaar,raP (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 received many popular names ; however, in different parts oP 
the Scandinavian seaboard it is variously called lnskarsskal or 
SAarfving, and Svart nolled-sal, or simply the Nolledc. This 
is, in all probability, the Seal known in the Hebrides as the 
bodach or old man. 

It is doubtful if this is thc Phoca equestiis of Pallas ; but I 
cannot think that there is any serious room for doubt that it is 
identical with Dekay’s Phoca concolor. I do not think that 
anyone now enterhins any doubt about its being identical with 
the Phoca fcetida o f  Fabricius (Z. c. and in F. Grcenl., p. 13, no. 8), 
or the Phoca 7iispida described by the same author in the ‘( Natur- 
historiske Selskabets Skrifter,” 1. c., though Nilsson seemed in 
.I847 to have been doubtful (Skand. Fauna, i., p. 283). 

Descr+tive Remarks, 4c.--This is the smallest of the Greenland 
Seals; it is chiefly looked upon and taken as a curiosity by the 
whalers, who consider i t  of very little commercial importance, 
and call it  the ‘6 Floe-rat,” as it is always either found on floes or 
quietly swimming about in the smooth floe-waters. 

The young is white, of the yellowish tint of the Polar Bear. 
The hair is curly. 

Hahit, &-They delight to live in retired bays in the neigh- 
bourhood of the ice of the coasts, and seldom frequent the open 
sen. I n  the Greenland and Spitzbergen seas they chiefly live 
upon the floes in retired’situations at a considcrablo distance 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”,t in possession of a large floe, part of which was formed 
of bay ice, where they had their “blow-holes” (the atluh of 
the Danes); his ship lay ice-bound for nearly three weeks, at 
about three miles from this large floe,and hence he had con- 
siderable opportunity of obscrviilg them. They passed the 

-greater portion of their time ap1)arently asleep beside their 
holes; and he never saw them all at one time off the ice, unless 
alarmed by parties from the ship or by the Polar Bear. When 
the ice slackened away and the sheets of open water formed 
around the ships, the Seals used to swim near them ; and occasion- 
ally at  these times a few were killed. In  the water they are 
very cautious, *swimming near the hunter, gaziug on him 5 s  if 

- I have heard the EngIish saiIors call them Dorrities, but this term is 
d B 0  used for the Bluebacks (P .  graenkndicus). 

t PFY met with it in lat. 8 2 O  N. 
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feelings of curios-ity and wonder ; but on the ice beside their 
blow-hole it is Jmost impossible for the hunter to approach them, 
so much are they on the alert and so easily alarmed. In  Davis’s 
Strait they especially feed about the base of icebergs and up the 
jce+rds. The great ice-fjord at Jakobshavn is a favourite 
haunt of theirs; the reason for this predilection is apparently 
thbt their food is found in such localities in greater abundance. 
The bergs, even when aground, have a slight motion, stirring 
up from the bottom the Crustacea and other animals on which 
the Seals feed ;* the native, lrnowing this, frequently endangers 
his life by venturing too near the icebergs, which not urfrequently 
topple over upon the eager Seal-hunter. 

The old Inales have a most disgusting smell, which has suggested 
the name f ~ t i d u .  Even the callous Eskimo is not insensible to it.? 

Geogruphical Distri6ution, &.-In the Spitzbergen sea they 
appear to be confined to high latitudes, and especially to  the 
paraUels of 76” and 7’7’ N. ; and it is in these latitudes that the 
whalers chiefly find them. In Davis’s Strait they are to be found all 
the year round, but particularly up the ice-fjords. Their capture 
constituks the most important feature of the Seal-hunt in North 
Greenland; but many are also killed in South Greenland, the 
Neitsik figuring largely in the trade-returns of that Inspectorate. 
I n  Jnliobshavn 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 nauseous smell of the old OWS, 
the flesh of all of,them (but especially tho younger individuals) 
is sufficiently palatable to an educated taste. During the latter 
end of summer and autumn it f o m s  the principnl article of food 
in the Danish settlements, and on it the writer of these notes 
and his companions dined many a time ; me even’ learned to like 
it and to become quite epicurean connoisseurs in all the qualities, 
titbits, and dishes of the well-beloved Neitsik ! The skin forms 
the chief material of clothing in North Greenland. All of the 
0 ;  l r o ~ h c r  dress in Neitsik breeches and jumpers ; and we sojourners 
from a far country 80011 encased OUrSelVCs in the somewhat hispid 
but most comfortable Neitsik nether garments. It is only high 
dignitaries like “Herr  Inspektor ” that can afford such extrava- 
gance as a Kassigiak (Callocephalus Vitulinus) wardrobe ! The 
Arctic belles monopolise them all. 

(3.) PAGOPnILuS GR(ENIA??DICUs (Mull.), Gray. 
Phoea graenlandica, Mull- 
2‘. oceanica, Lepech. 

CaZlocephalus oceanicus, Lesa 
Phoca semilunaris, Bodd. 

* Hr. Distrikts-Lmgo pfaff, mho has resided at Jakobshavn for many years 
as district metlical other of North Greenland, suggests this to m, ; and the 
idea recommends itself 8s being that of a very intelligent naturalil... 

f “Mares vetere8 fmtidifsimis ad nauseam usque &am GraanlauJis ” @ab. 
F. G.). Homer refers to this in another species (probably Monacltus a&- 
venter) : 

“ Web-footed seala forsake the stormy swell, 
And sleep in herbs exhaling nauseous smell.” 
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p.  dorsata, Pallas. 
P. muelleri, Less. cuv. 
Calloccphalus grcenlandicus, PJmca al6icauda, Desm. 

Young. Phoca Eagura, Cuv. P .  pilayi, Less. 

Callocephalus lagurus, F. 

F. Cuv. P. desniarestii, Less. 

Popular names. --Saddleback (English northern sealers) ; 
U4itecoats and Bed Lampiers (Newfoundland sealers) (young) ; 
‘Harp Seal (English authors); Svartsidu {Norse); Dcelja, Dcevok, 
Aine (Lapp.) ; Svartsidcn (Danish, hence Egede, Green., p. 6 2 )  ; 
Bluudruselur (Icelandic) ; KaroleeR and Neitke (Eskimo at  
Pond’s Bay, D:~v~s’s Strait) ; Atall (Greenlanders). The same 
people, according to the age of the S,eal, call it AturaR, AgZektok, 
or uhlektok, and AtarsoaR (hence Cranz, Greenl., i., p. 163), 
ineaning respectively the littlc Seal (white), the blueside, and 
the large Seal, while AtaR means merely the Seal (blackside) 
without reference to age. A variety having the belly d4rk also 
is called by the Danes in Greenland Suart-svart-siden. The 
UkbktoK of the natives is also called by the whites Baa-siden 
(the blueside). I shall afterwards refer to some of its other 
names. 

There seems little doubt that the Plwca oceanica, Lepech., 
is identical with this species ; indeed Lepechin’s description is 
one of the best we have of the Pagophilus granlundicus. Lepe- 
chin seems to have confounded with this the young of another 
-species, and to have erred by trusting wholly to the deceptive 
‘characters of colouring, instead of relying for its distinctive 
.character on the more stable distinction of teeth and skull. 
What 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 
this group that the male and female of the Saddleback are of dif- 
ferent, colours ; this, however, has long been known to the Seal- 
hunters. Male.-The length of the male Saddleback rarely 
reaches.6 feet, and the most common length is 5 feet ; while the 
female in general rarely attains that length. The colour of the 
male is of a tawny grey, of a lighter or darker shade in different 
individuals, on a slightly straw-coloured or tawny-yellowish ground, 
having sometimes a tendency to a reddish-brown tint, which 
latter colour is often seen in both males and females, but especially 
in  the latter, in oval spots on the dorsal aspect. The pectoral 
and abdominal regions have a dingy or tarnished silvery hue, 
and are not white, as generally described. Bu t  the chief charac- 
teristic, at  least that which has attracted the most noticc, so much 
as to-have been the reason for giving it several names, from the 
peculiar appearance it was thought to present (e.g. (( Harp Scab'' 
‘(Saddleback,” kc.), is the dark marking or band on its dorsd 
and lateral aspects. This (‘ saddle-shaped ” band commences at 
the root of the neck posteriorly, and curves downwards and back- 
*wards at each side superior to the anterior flippers,” reaches 

* I use this very convenient sealers’ vernacular term to express the “paws,” 
“hands,” a C - 8  Of systematic authors. 
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downwards k‘ the abdominal region, whence it curves backwards 
anteriorly to the posterior flippers, where it g r d u d l y  disappears, 
reaching further in sqnle individuals than in others. In some this 
band is broader than 1n others and more clearly impressed, while 
in mani the m?rkings only present an approximation, in the form 
ofbn aggregation of spots more or less isolated. The grey colour 
verges into a dark hue, almost a black tint, on the muzzle and 
flippers; but I have never seen it white on the forehead as ‘men- 
tioned by Fabricius. The muzzle is more prominent than in any 
other northern Seal. . 

Fcmale.-The female is very diKerent in appearance from the 
male ; she is not nearly SO large, rarely reaching 5 feet in lcn@h, 
and when fully mature her colour is a dull white or yellowish 
straw-colour, of a tawny hue on the back, but similar to the male 
On the pectoral and abdomina1 regions, only perhaps somewhat 
lighter. In some females I have seen the colour totally different ; 
it presented a bluish or dark grey appearance on the back, with 
peculiar oval markings of a dark colour apparently impressed on 
a yellowish or reddish-brown ground. These spots are more OT 
less pumerous in different individuals. Some Seal-hunters are 
inclined to think this is a different species of Seal from tlle Sa,ddle- 
back, becauuse the appearance of the skin i s  often so very different 
and so extremely beautiful when tnlren out of the water, yet as 
.the females are always found among the immense flocks of the 
Saddleback, and as hardly two of the latter females are alike, but 
varying in dl stages to the mature female, and on account of 
their being no males to mate with them, I am inclined to believe 
’with Dr. Wallace that these are only younger f c m a b  SaddZe- 
backs. The muzzlc and flippers of the female present the game 
dark-chestnut appearance as in the male. 

P~ocreat ion,  a d  Changes of Coats in the yOZC?Z$-I have &.endy 
spoken of the young as being different from the male ; and in lny 
remadis upon their geographical distribution and nligrations 
reference will be mad! generally to their period and place of 
creation, more theoretlca11y, however, than from actual J<nowledge 
or observntion. 1 SIOW Supply this from a study o f  this subject in 
the Spitzbergell sea. The period at which the .Saddlebacks take 
to the ice to bring forth their yonng may bo stated generally at  
between the middle of March and the middle of April according 
to the gtate of the season, bC.9 the most COmmn time being about 
the e& of March. At this tilne they May be secn Iitaally 
covering the frozen waste as far as the can reach wit11 the aid 
of a telescope from the “crow’s nest at the main-royal mast- 
head, and have on such occasions been calculatecl. to number 
upwards of half a million of ninlcs and females. After the females 
halie procured suitable ice on which they may bring forth their 
young, the males leave then1 and pursue their course to the 
mmgin of the ice ; there the Seal-hunters lose them, and are at a 
loss w to what course they take, the common opinion being 
tllat they leave for feeding-banks ; but where is unlraomn, They 
most 1)robably direct their course dong the ‘( cant” of the ice, 
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or among the ice where it is loose and scattered; for in the 
month of May sealers fall in with the old Seals (male and 
female) in about from N. 1at. 73” to 7 5 O ,  and in the following 
month still further north, by which period the young ones have 
also joined them. The femalea commonly produce one at B birth, 
frequently two ; and there is good reason for supposing that there 
are occasionally three, as most sealers can tell that they have 
often seen three young ones on a piece of ice floating about which 
were apparently at,tended 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 tliat they took more than two from the uterus of the 
mother.” I n  contradiction to tho 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 p a -  
diially assumes a bcaiitiful yellowish tint when contrasted with 
the stainless purity of the Arctic snow j they are then called by 
the sealers ‘6 white-coats ” or ‘‘ whitey-coats ”t ; and they retain 
this colour until they are able to take the water (when about 14 
or 20 days old). They sleep most of this time on the surface of 
the snow-covered pack-ice and grow remarkably fast. At  this 
stage they can hai;dly be distinguished among the icy hummocks 
and the snow-their colour thus acting ns a protection to them ; 
for in this state they me perfectly helpless, and the sealer kills 
&hem with a blow of the sharp-pointed club, or a kick over the 
nose with his heavy boot. The mother will hold by her young 
until the last moment, and will even defend it to her own destruc- 
tion. 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 rrcci- 
dentally fallen among them during the long dark nights of the 
end of March or beginning of April, and mere aware of their 
good luck only ‘from henring the cries of the young Seals. The 
white-coat changes very quickly. I n  1862 the late Capt. George 
Deuchars, to whom science is indebtcd for SO many specimens, 
brought me two alive from near Jan Xilayen; they were white 
when brought on board, but they changed this coat to a dark 
one completely on the passage of a week or ten dnys. They ate 
fresh beef, nnd recognised different persons quite rendily. The 
young ‘‘ white-coat ” represented on the plnte of Phoca barbata 
by Dr. Hamilton (“Amphibious Carnivora,” Naturalist’s Library, 

* Babricius says that two at R birth is an exceedingly rare occurrence. 
Perhaps, after all, Pliny has fitruek the truth in regard to the order when he 
says, “Parit nunquam geminis pkres” (Hist. Nat., lib. 9, sec. 13). 

t These are rarely seen in Danish Greenland, and then are called “Isblink” 
hy the Danes from their colour, at least so Fabricius says. He, moreover, 
informs us that the third year they are called Aqlehtolr (as mentioned above), 
the fourth MilZaRtolr, and after a vinter Xinaglit, when they are beginning t3  
mmme the harp-shaped markings of thc male (Nat. Selsk. Shift., i., p. 92). 
I *ever heard these names in North Greenland. 



BROWN ON THB SEALS OF GREENLAND: 49 

pol. viii., pl. 5 ) ,  from a specimen in the Edinburgh Museum, is not 
the young of that species, but of Pagophihs  gra?nlaizdicus. 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. 

(8) They take the water under the guidance 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 ; tllese are denominated 
‘6 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 cf a dark silvery 
hue. Young Seals retain this nppenrnnce throughout the summer 
and are termed “ B l u e b ~ k s ”  by the sealers of Spitzbergen, 
44 Aglekhk ” by the Greenlanders, Blae-siden by the Danes.7 

(8) The next stage is called Rlillnktck by the Greenlanders. 
The Seal is then approaching to its mature coat, getting more 
spotted &c., and the saddle-sllaped band begins to form. 

( E )  The last stage (in the male to which these changes refer) is 
the assumption of the halfmoor.-shaped mark on either side, or the 
16 saddle ” as it  is called by the northern senlers. 

I consider that about three years arc sufficient to complete these 
changes. Tliis is also tlie opinion held in Ncwfoundlnnd, tllougll 
the Greenland people consider that five years are necessary. I 
wisli, however, to say that these changes do not proceed so re- 
gularly as is usually clescribed, 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 changing, 
though some of the more prominent ones may be retained a longer 
and other: a shorter time. I t  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 changes and their rapidity vary according to the season and 
the individual, and redly will not admit of otlier than a general 
description. 

Habits.-+t has few Other cllaracteristic habits beyond what is 
mentioned regarding the order generally, or in other sections of 
this paper on its migrations, &c. It is looked upon by tile Green- 
landers as rather a careless, stupid Seal, easily caught by a very 
ordinary KayaRer. Its  food consists OF any small Fish (IllaUotus 
arcticus, Cottus scoipius, h.), Crustacea, an> even Mollusca. In 
this its habits q p e  with those of othfr species. 

GeograpJtical Rangc and Migralzons.-The Saddleback has n 
wide range, being found at certain seasons of the year in almost 
all parts of the Arctic Ocean, from the American coast to Nova 
Zembla, and perhaps even further; it appears that the Phoca 
oceaizicn (Lepeehin, Acta Petropolitana, 1775, t. i., pp. 1, 259, 

* I n  tGs state it is not unlike HaWwrus grgplrus, but can be distinguished 

t The dental formula of a Seal in this stage killed by me in Da.iis’s Strait, 
by the characters given by Nilsson, Skand. Fnuna, i., p. 301. 

September 1861, was,-incisors 6 1-1 5-5 
; canines l-i ; molars 7, 

5-.I 
36121. D 



t. 6, 7) is identical with it. Stragglers even find their way into 
temperate regions; and this is so frequently tho case that, this 
Seal may now be classed in the fauna of nearly all of the nprtherll 
shores of Europe and America. The period of the year influ- 
ences its position in the Spitzbergen sea (the 6‘ Greenland Sea? of 
.the Dutch, the ‘< Old Greenland ” of the English whalers). Ear9 
in March it is found by the sealiug-ships in immensc numbers 111 

the proximity of the dreary island of J a n  Mayen,” off the ea!t 
coast of Greenland, not far from the 72nd parallel of north bt1‘- 
tude ; but, of course, the longitude varies with the extent which 
the ice stretches out to the eastward, though the common meridiau 
is between 6” and 8” west of Greenwich. They are never found 
&r inwards on the fixed ice, but on the niargin of the icebelt 
which extends along the whole of the eiwtern shores of Greenland, 
stretching as far as the longitude of Iceland, rind sometime8 eve: 
for a hundred miles to the eastward of that island and of Jan  
Mayen island into the ocean. The gcneral direction of its sw 
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 Spitzberge~: 
to Cherrie Island. This easterly belt of ice is what the whalers 
call a “ south-east pack ’’ ; and at the angle where the two bel& 
join, a passage can generally be accomplished through to the 
Spitzbergen waters. The nature of the ice, whicli can easily be 
perceived by the experienced sealer, determines whether the Seals 
will be found far from the margin of the ice. Thus, if there is 
much new light ice, it is probable that the Seals will have taken 
the ice at a considerable distance from the seaboard margin 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 
helpless condition in which they are unable to take to the water. 
Again, they often take the ice wherc 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 do 60 ; 
this is the great clue which guides the sealer in the choice of the 
ice where he may find his prey, This was very well exhibited in 
1859. Dr. Wallace tells me that there was ve1.y little ice that 
yew, and the island of Jan  Mayen was altogether free from it ; 
indeed the nearest ice lay away nearly 70 miles or more to the 
north-west of it. The ~cVictor,” the “Intrepid,” and a fleet; of 
other ships met with indications of Seals in ’72’ N. lat., about 
eighty miles in a north-westerly dircction from Jan Mayen, i’n 
the early part of the month of April; they had sailed in an 
easterly direction through EL very loose pack of very heavy ice. 
The prospects were so good that Capt. Martin, Sen., of th? ‘‘In- 
trepid,” perhaps the most successful sealer who ever sailed the 

Hence the Norse sealers often call it the Jan Mayen p b b e  (the 
en Seal), but more often the Springer, from it6 gambolllW motions ill 

the whale (Newton, Z. e.). 
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'I Victor " was beset among ice and drifted southwards as far aB 
N. lat. 67' 15', having described a course of nearly 400 miles. 
Though I have stated the parallel of 72" N. lxt. 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. 'rhus in 1859 they were found in considerable numbers 
not far from Iceland, the most northerly point of which is in N. 
lat. 66" 44' ; this leads me to rcrnark that the Seals are often 
divided into several bodies or flocks, and may be at  a considerable 
distance from each other, although it is most COinmOn 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 gradually leave them and join tho malee in the north, 
There they-are hunted by the sealers in the months of May aid' 
sune ; and it is especially during the latter month that the females 
are seen to have 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 July, there are seen, between the parallels of' ?So and 77" N., 
theee flocks of Seals, termed by Scoresby '' Seals' weddings"; and 
I have found that they were composed of the old males and 
females and the bluebacks, 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 theld north ; but dl Our facts are against such a 
theory (Wallace). 

These migrations may vary with thy temperature of the season, 
and are influenced by it ; it is posslb!e that in the Spitzbergen 
sea as the winter approaches they ktep 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 are no inhabitants to 

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 Eskimo, the 
staple article of food and commerce, and accordingly their habits 

their migrations and ways of life. 

D 2  
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and arrival are well known and eagerly watched. The Ata~soak, 
as it is commonly called by the Eskimo, the ‘‘ Svartsidede Ssel- 
hund ” (Black-sided Sealhouud! of the Dnnes, 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 generally is t d h d  
of, or a good or had year spoken about, everybody thinks of this 
Seal ; on the other hand, in North Greenlaud Yagomys fatidus 
and Calloccp?~ahs vilulinus* are the most common. These last 
two species are the only Seals wliich can %e properly said to have 
their home in Grcenland, affecting ice-fjords and rarely going far 
from the coast. This is not the case with P. gvanlandicus; at 
certain times of tlie year they completely leare 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 the south to 
north, keeping among the islands ; occasionally at this time indi- 
viduals detach themselves fiom thc drove and go up the inlets. 
The Seal at this period is fatter, and continues so until the minter 
time. In October and November is the great catching, lessening 
in December. Very few am seen in January, and in February 
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 the fjords. For the second time they disappear in July, 
again to retiirn 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 the Seal goes to when it dis- 
appears off the coast. Between the time they leave the coast in 
the spring and return in the summer they beget their young ; and 
this seem8 to be accomplished on the pack-ice a wreat distance 
from land,$ viz., in the Spitzbergen sea. It is at tEis period that 
the seal-ships come after them, as referred to  already. OP courae 
n few stragglers occasionally do not leave the coast, and produce 
their yoling close to the land ; but such exceptions do not a t  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 winter the Seal goes in the 

* I was dw?ys under the impression that this Seal mas rather rare ; but, as 
the return of 1ts capture is not p e n  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. JII August and September there are none 
on that part o f  the coast. 

$ Rink, lib. cit., et 0. Fabricius in Nat. Selsk. Skrift., 2. c. 



opposite direction to that .of Spitzbergen, and cannot be seen in 
the northern parts of Dams’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 season, that 
in the winter they cross Dayis’s Strait and beget their young in 
that region, and after this cross again to the southern portion of 
Greenland. One would think that if the Seals came from Spitz- 
bergen these would at  this sawon be great numbers met on the‘ 
passtye round Cape Farewell. At  other seasons of the year it is 
cer tady  the abundance 01. otherwise of their food which dekr- 
mines which way the sea1 will take. In J u n e  the Seals go to feed 
on Fish up the fjords ; but what way they go in July, iLnd where 
they may be in August, is still a matter of doubt. It is often 
argued in Greenland that in the “old times ” Seals were more 
numerous than now, and that the great slaughter by the European 
sealers in Spitzbergen and Newfoundland has lessened their nun- 
hers on the shores o f  Greenland. The worthy Director of Green- 
land Commerce therefore rejoices that the recent failures of the 
Seabhunting in the former localities will have a tendency to agniu 
increase their numbers in Davis’s Strait and &fin’s Bay, ancl 
thereby bring an increase of prosperity to his hyperborean 
subjects. 

Econonaic Valzcc and Efimting.--To the Grceulandes this Seal is 
of vast importauco for its oil, flesh, and hide. One full-growu 
animal mill weigh on an average about 230 Ibs., of which the skin 
and blubber weigh 100 lbs., and the meat 93 lbs., the remainder 
being the head, blood, and entrails. Tho edible parts may there- 
fore be said to reach the amount of 100 lbs. ; but this weight also 
includes the bones. The blubber of one at the latter part of the 
year would probably fill about one-third of a cask, but l\rould not 
yield over a fourth part of that quantity when the aiiimals return 
in the spring after procreating. The yearly catch in the Danish 
settlements is estimated at 36,000. (Vide Rink, 2. c.). 

(4.) PHOOA BARBATA, 0. Fab* 
CallocephaZus barbatus, F. CUT. 
Plioca icporina, Lepech. ? 
~ ~ ~ l o c e p h a ~ z c s  leporinus, F. Cuv. 

popu1ar na ines . -~~~ t j i~~ t  skiil (Swedish)” ; Ajl~c (Lapp) ; ~ r s i c k  
(so written by Fab., but in North Greenland always pronounced 
oo-sook)? (Greenland). I t  is a h  called Takamugah, and8 the 
young Terkigluk ; but 1 never h e a d  these terms aiiplied, so they 
must be rarely used. 

wha t  the “great Seals ” of Pennant and other authors are llus 
yet to be investigated; they were originally all set down to be 
this species, but are now generally supposed to belong to the Grey 

* Neivton (2. c.) B ~ Y S  that this is the Seal known to the Norse hunters about 
Spitsbergrn as tho Stor-hobbe (Great Seal), and more frequontly as Blau-hobh 
(the Blue Seal). 

5 00-sooh also meam blubber. The name may possibly refer to the size or 
fatness of the auimal, and mean “ the big, fat Sed.” 
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sed (Halicharus gryphus). The Tapvaist of the western islands 
of Scotland appears dso to belong to that species, H. gqphus 
being a common Seal among the Hebrides, 

Descriptive Remarks, +.--Next to the Wdrus this is the largest 
species of the order found in the northern seas. Perhaps, howeveq 
W. gryphus may occasionally be found to equal it in size. 

Geographical Distributioih, &.-This species has been so often 
confounded with the Grey Seal (H.  gryphus) and the Saddleback 
( P .  grrenlandicus) in different stages and coats, that it is really 
very difficult to arrive at anything like a true knowledge of its 
distribution. A t  the end of the notice of this species 1 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 
Klapmyds. 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, &e. 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. granlandzcw, 
it is at  present almost impossible to trace its western range; 
it is, however, much rarer in the north than in the south of 
Davis’s Strait. Accordingly the natives of the former regon We 
obliged to buy the skin from the natives of the more south of 
settlements, as it is of the utmost value to them. This Sed comes 
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 mimal i s  of great importmco to the 
Eskimo ; they cut the skin into long strips for harpoon lines-& fine 
pUd n m  of every kayak. Out of every hide can be got four or 
five lines, and these are cut in a circular form off the n n u d  before 
it is skinned ; after this the lines are dried. These alhnafts’ are 
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 w a culinary dainty, when such 
can be afforded. There are only from 400 to 600 caught annually 
(Rink, 1. c.). 

For long I was puzzled as to what was the ‘‘ Ground seal ” of 
the Spitzbergen sealers, but skulls brought me from Spitzbergen 
in 1869 by Mr. Chas. Edwurd Smith, surgeon of Mr. Lumont’s 
Expedition, leave no doubt as to their being Phoca hadata.  

(5.) HALICIHEEUS GRYFRUS, 0. Fab. 
Phoca gryphus (den krumsnudede s d ) ,  0. FaL. 
IZulichrerus griseus, Nilss. 
Nalichrerus gryphus, Nilss. 
Phoca gryphus, Licht. 
Phoca halichrerus, Thienem. 
P b c a  thienemanni, Less. (young). 
PJwca scopulicola, Thienem. (young, fide Gray) 
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Popular iiames,- Grey Seal (English naturalists) ; GraskaZ (or 
Grey Seal of the Scandinavian naturalists) ; St&skaZ (CEdm. 1. h.) ; 
Graskal (Swedish) ; Sjoskal, UtsharsskBZ, and Krumnos (various 
&andanavian local names) ; Groihfalg ? (Lapps) ; Tapvaist ? 
(western islands of Scotland) ; Haaf- fh  (northern islands of 
Scotland). 

General Bemarks.-The Grey Seal has no doubt been frequently 
confounded with other species, particularly PAoca barbata and 
the female of PagopJdus grcenZaizdicus. 

It does. not seem to frequent the high aeas, though possibly this 
species may be confounded with the ‘‘ Ground Seal ” and some 
forms of the “ Saddleback.” It is sairi to produce on the coast of 
Sweden in February, and to have one pup at  a birth, of a white 
colour, which attains the dark grey colour of the Adult species 
in about fourteen days.* I n  1861, a little south of Disco Island, 
.Tve killed a Seal the skull of which proved it to be of this species; 
and again this summer 1 saw a number of skins in Egedesmkde 
find other settlements about Disco Bay which appeared to be of 
tllis species. Though the natives do not seem to have any name 
for it, the Danish traders with whom I talked were of opinion 
$hat the Grash61, with which they were acquainted as an inha- 
bitant of the Cattegat, occasionally visited south and the more 
southerly northern portions of Greeuland with the herds of Atah 
(P. grcenlandicus). 

The skull to which I refer, though carefully examined at  the 
iime, was afterwards accidentally destroyed by a young Polar 
Bear which formed one of our ship’s comRany on that northern 
,voyage ; therefore, though perfectly convinced of its being entitled 
to be classed a8 R member of the Greenland fauna, I am not in a 
position to assert this with more confidence than as being a very 
strong probability. I t  should be Cal‘QfUllY looked for ainong the 
herds of P. p*u?nZaizdicus when they arrive on the coast. Its 
hunting forms nowhere an impoi*tant branch of industry ; it is, 
however, killed on the Scandanavian coasts, at various places, 
.where it is most abundant. A large Grey Seal about eight feet 
in length will yield (the Swedes Say) about 12 lispunds of blubber, 
equal in value to 36 rigsdaler banco (Swedish) ; and the hide, 
which is as large as an ox-hide, will bring the value of such [t 
Seal up to tho sum of 60 rigsdaler banco (Swedish).t I have 
seen and examined this sea1 in various collectiolls, and have seen 
it alive on the coasts of the Cattegat, .&CV and amollg the northern 
islands of Scotlaud, but can add not11Ing of value to the excellent 
accoiint of Nilssonj in his “ Skandinavisk Fauna ” ( Forsta Del@, 
Diiggdjuren, 1847), pp. 298-310. 

* Capt. McDonald has specimns of a beautiful yellowish-white. It beging 
to get dark on the snout and flippers within a day or two of birth. It is so 
abundant in tbe Hebrides that in one voyage he has Idled 70. It is rather 
mrer on the mainland. (Turner, Journ. Anat. & Phys., 1870 ; Elwes, Ibis, 
1869, p. 25, &c.) 

t In the hjiikkenmijdding of Denmark, in company with remains of 
Castor j b e r  and Bos primigenius are found those of Halieheyus gryphus, 
showing it to have been at one time sufficiently abundavt to form part of the 
food of the primitive iuhabitnnts of $canaiuavin. 
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(6.)  TRICHECHUS ROSJIARUS, Linn. 
Trichechus rosmarus, Linn. 
Rosmarus arcticus, Pall. 
Trichechus obesus (et T. divergem, Ill.,yfidc Gray). 
Odohaus rosmarus (L.), Sundevd, Uebci-s. der Ver- 

handl. der Akad. der Wiss., 1859, p. 441. j 

Popular nanies.-Sea-ltorse (English sailors) ; WaZrus and Morse 
(Russ., English naturalists and authors j ; Hvalross (Swedish and 
Danish) ; Aavhest (Sea-horse) and Rosmar (Norse) ; Morsh 
{Lapp) ; AwGh or Buveh (Greenlanders and Eskimo generally) : 
this word is pronounced Zcth and (like many savage names of 
animals) is derived from the peculiar sound i t  utters, a guttural 
ii66k I Z66k ! 

GeneruZ descriptive Remavks.-The 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 tlie Walrus in its native haunts. 
The skin of the forehead (in stuffed specimens) is generally dried 
to  the skull ; whib 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 o f  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 Rear, or 
met with in the wear and tear of the rough-and-tumble life a Sea- 
horse must lead in N. lat. 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 ‘the 
number in each row in almost every specimen. They are elevated 
on minute tubercles, and the spaces between these bristles are 
covered with d6wny whitish hair. I have 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 i t  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. Neitlier are the 
muffle, 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. Thc Walrus appears to 
cast its nails; for in several which I examined 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 McGillivray (op. .it.)?, Rapp, Owen,$ Flower, 
Peters,$ and others. I n  an aged male which I examined a t  Scott’s 
Inlet, Davis’s Strait, August 3, 1861, the small fifth niolar on the 

~~ 

* Gray, Cat. Seals and Whales in Brit. Mus., 2nd ed., p. 36. 
t Bull. Sc.  Nat., xvii., p. 280. 
3 Roc. ZOOl. 60c, 1853, p. 103. 
5 Monatsber: der Akad. der Wiss. zu Berlin, Deo. 1864, p. 685 ; transl. 

Annals Kat. Hlst., xv. (3rd series), p. 355. 
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right side of the upper-jam still remained, but loose; on the 
other side the corresponding alveolus was not yet absorbed.* 

Shaw (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 hate certainly seen 
females without them, but again, others with both well developed. 
I n  this respect it may be similar to the feiiiale Narwhal, which has 
occasionally no “ horn ” developed ; I do not think, however, that 
there is more than one sixties of Walrus in the Arctic regions or 
elsewhere. 

Habits and Pood.-(h the floes, lying over soundings and shotlls, 
the Walruses oftell accumulate in immense numbers, and lie 
lluddled upon the ice. More frequently, in  Davis’s Strait and 
B a r n s  Bay, they arc foulld floating about on pieces of drift ice, 
in small family parties of six 01’ seven ; and I have evcn seen only 
one lying asleep on the ice. Whether in large or sinal1 parties, 
one is always on the watch, BS was long ago observed by the 
sagacious Cook ; the watch, on tho approach of daiiger, will row3 
those next to them ; and the d a m  being spread, presently tho 
whole herd will be on the pi vivc. When attaclred, unlilrc the 
other Seals (unless it be the Cystophoro), i t  will not  retreat, but 
boldly meet its enemies. I was one of a party in a boat which 
harpooned a solitary Walrus asleep on a piece of ice. I t  imme- 
diately dived, but presently urose, and, notwithstanding all our 
exertions with lance, axe, and rifle, stove in the bows of the boat; 
indeed, we were only too glad to cut the line adrift and save our- 
selpes on the floe which the Walrus had left, until assistance could 
reach us. Luckily for US the enraged Rlorfie was magnanimous 
enough not to attack its cho1)falleii enemies, but made off grunting 
indignantly, with a gu1+hrpoon and new whale-line dangling 
from its bleeding flanks. Its athk or breathing-hole is cleanly 
finished, like that of the Seals, but in much thicker ice, and the 
radiating lines of fracture mUCh more I11drcd.t The food of the 
Walrus has long been a matter of dispute, some writere, such as 
Schreber, Fisher, and others, going SO far as to deny its being 
carnivorous at all, because Fisher saw in the stomach of one 
‘‘ long branches of seaweed, ,Z%CZCS digitutus ”; and Prof. Be11 
seems cven to doubt whether the small number 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- 
tiye memoir (Trans. Zool. SOC., 1870) by Dr.Murie, F.L.S., P.G.S.,an eminent 
allatomist and zoologiet, who has added much to our knowledge of the maline 
Mammalia. t There arc many interesting details of the habits of the Walrus in ICane’s 
(6  Arctic Explorations ” and “ First Grinnel Expedition,” in 13ayes’s ‘6 Boat 
Journey ” and “ 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 cuirass. 1 have 
generally found in its stomach various species of Crustacea, ehelled 
Mollusca, chiefly Mya truizcata and Saxicava rugosa, bivalves 
very common in the Arctic regions on banks and shoals, and a 
quantity of green slimy matter which I took to be decomposed Algae 
which had accidentally found their way into its stomach through 
being attached to the shells of the Mollusca of which the food 
of the Walrus chiefly consists.’ I cannot say that I eKer saw 
any vegetable matter in its stomach which could be decided to 
have been taken in as food, or which could be distinguished 
as such. As for its not being carnivorous, if further proof 
wepe necessary I have only to add that whenever it yaa killed 
near where a Whale’s carcass had been let adrift its stomach 
was invariably found crammed full of the krang or flesh of 
that Cetacean. As for its not being able to hold the slippery cui- 
rass of a Fish, I fear the distinguished author of “ The British 
“ Quadrupeds” (1st ed., p. 287) is in error. The Narwhal, which 
ideven less fitted in its want of dentition for an ichthyophagous 
existence, lives almost entirely upon Fishes and Cephalopoda. 
Finally, the experimenturn crucis has been performed, in the 
fact 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 
he has seen one rise out of the water with a Fish in its mouth. 
I n  its stomach I have often. seen small stones or gravel; and 
round its atluk considerable quantities are always seen ; this is 
a habit which it possesses in coinmoii with Phoca ban3ata and 
even Beluga catodon. These stone8 may be taken in accidentally, 
but still they may serve some purpose in its digestive economy. 

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 
heard the whalers give most circumstantial accounts of the Walrus 
drowning the Bear, &c. These accounts may be taken merely 
for-what they are worth ; but still this shows that they are not 
wholly confined to Eskimo fable, and ought therefore not lo 
be hastily thrown aside. There is no doubt, however, that the 
Bear and the Walrus (like all the Pinnepedia) are but indifferent 
friends. Another pest I believe I discovered upon this animal 
for the first time, in 1861, in the shape of two undoscribed species 
of Hematopinus, one invariably infesting the base of the mysta- 
chial bristles, and the other its body. I also found the Seals of 
Davis’s Strait much troubled with another species (IZematopinus 
p!wce, Lucas).? I have secn the Walrus a w u h g  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 Spitabergen Crenellu Zevigatu constitutes a great portion of its food ; 
the tusks being used to dig it out of the clayey bottom. Torell, in R. S. E. -., xxiv., p. 629 ; and in ‘‘ Spitzberg. Mollusk.,’’ i., p. 19 ; also Malmgren, 
m Wbgmann’a Archiv, 1864. 

Next to man, its chief enemy is the Polar Bear. 

t €’roc. Roy. Phys. SOC. Edin., 1863. 



piece, and repeating the same operation as if in. pain. A few 
hours afterwards I S ~ W  a flock of Saxicola ananthe (it was OR 
a land-floe, close 40 the Fru Islands) alight on the spot. On going 
over, I found the ice speckled with one of these species of Hemato- 
pinus, on‘ which the birds had been feeding; and the unfor- 
tanate Walrus seems to have been in the throes of clearing itself 
of these %roublesome friends after the aljproved fashion. Sub- 
sequently I have seen these and other small birds alight on the 
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 them to drag up its huge 

I n  moving on shore it aids i t s  clumsy pro. 
gression by their means. 

Tbe Walrus, being an animal of considerable cerebral develop- 
ment, is cagable of being readily domesticated. For many years 
past the Norwegians have frequently brought specimens to dif- 
ferent Scandinavian ports ; and two have reached England, ‘and 
survived a short time. More than n century ago one of these 
mimals reached England. De Laet,” quoting &om Edward Worst, 
who saw one of them alive in England which was three months 
old and had been brought from Novni Semlaj, says :--“ Every day 
it  was put into water for a short time, but it always seemed happy 
to return to dry ground. I t  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 R strong deep voice. I t  waS 
fed with oats and millet, which it rather sucked in thm masticated 
I$ wawnot without difficulty that .it appromhed its master ; but  it 
attempted to follow him, especially when i t  had the prospect of 
receiving nourishment at his hand.” Its naturalisation in our 
ZoologicaI Gardens having therefore become a subject of con- 
siderable interest, I cannot better conclude these notes 011 the 
habits of the Walrus than by describing a young one I saw, .on 
board a ship in Davis's Strait, in 1861, and which, had it survived, 

It was caught near the Duck Islands off‘ the coast of ~0~ 
Greenland, and at the same time its mother was killed ; it was 
then sucking, and too young to take the water, so that it fell ah 
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. Wheu I first saw it, it 
was grunting about the deck,. sucking a piece of it8 motKer’s 
blubber, or sucking the skin, w h ~ h  lay 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 outre‘ nourishment. 
NO fish could be got for it;  and the only animal food which it 
obtained was a little freshened beef or pork, or Bear’s flesh, whi& 
it readily ate. It had its likes and dislikes, and its favourites on 
board, whom it instantly recognised. It became exceedingly 

i body on to the ice. 

was intpnded for the Zoological Society. _ / ,  

‘6  Description des Indes Occidentales,” apud Buffon. 
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irritated if a newspaper was shaken id its face, when it would 
run open-mouthed all over the deck after the perpetrator of this 
literary outrage. When a ‘6 fall”” was called it would immo- 
diately run at a clumsy rate (about one and a half or two miles an 
hour), first into the surgeon’s cabin, then into the captain’s (bcing 
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 .’ awuk ! ” When the men were ‘‘ sally- 
ing,”? i t  would imitate the operation, though clumsily, rarely 
managing to get more than its own length before it required to 
turn again. I t  lay during the day basking in the sun, lazily 
tossing its flippers in the air, and appeared perfectly at home and 
not at  all inclined to change its condition. One day the caphiti 
tried it in the water for the first time; but it was quite awkrilrcl 
and got under the floe, whence it was unable to extricate itself, 
until, guided by its piteous ‘6 awzLking,” its master went out on the 
ice an6 called i t  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 wm 
unable to make a dissection in order to learn the cause of death. 

Regarding the debated subject of the attitude of the WaIrusI I 
am not in a position to say more than my own notes taken at the 
time will allow of; I saw nono last summer, and I am afraid to 
trust to a treacherous memory on such a matter. The entries in 
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 scrved it for a kennel, it lay with both 
fore and hind flippers extended. When walkiny it moved like 
any other quadruped, but with its hiwd$ippers heel j h t ,  the forc 
fZippeTs moving in the ordinary way, toes$rst. I am aware thst 
this is in contradiction to the observations of an eminent zoologist; 
I, however, merely copy what was expressly noted clown at  the 
time. It ought also to be mentioned that, in tho excellent figures 
of the Walrus taken by the artist of the Swedi~li Expedition to 
Spitzbergen,$ under the direction of such well-informed iiaturalists 
as Torell, Malnigrcn, Smitt, Goas, Blomstrand, &c., the fore 
flippers are represented ~ L Y  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 

. * When a boat gets (‘ fast ” to a Whale, all the rest of the crew run shouting 
about the decks, as they get the other boats out, “afall  ! afdl!” It is 
apparently derived from the Dutch word (( Val,” a Whale. 

t When a ship gets impeded by loose ice gathering around it, the crew 
rush 111 a body from side to side so a8 to loosen it, by swaying tho vessel from 
beam to beam. This is called sallying the ship.” 
. 5 Gray, Proc. 2001. soc., 1853, p. 1 12. 

5 Lib. eit., facing p. 169 (chromo-lithograph), and head, p. 306, both drawn 
by Hen  von Yhlen. 
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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 
S-l-hunters never see 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 e x t e n 9 g  into the subpolar, and even stragglers 
find their way into the temperate, regions of America, Asia, 
and Europe. It 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 Indians 
along the shores of Alaska (lately Russian America) carve the 
teeth Into many fanciful ornaments ; * but we should be liable to 
fall into an error from seeing these teeth among the natives so 
far south, if we did not know that they are bartered from the 
more norther11 tribes. On the American Atlantic seaboard the 
Walrus comes as far south as the Gulf of St. Lawrence, and 
stragglers even further. In Lord Ghuldham’s day they assembled 
on the Ma$dene  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 them.? It 
has been killed several times on the British coast ; and I suspect 
that it is not an unfrequent visitor to our less-freyuentcd shores. 
Perhaps not a few of the “ Sea-horses ” and 6 Sea-cows ” which 
every now and again terrify the fisherinen on the shores of the 
wild western Scottish lochs, and get embalmed among their 
folklore, may be the Walrus. I n  addition to those already re- 
corded I know of one which was scen in Orkney in 1857, and 
another the Shetland fishermen told m e  had been seen in the 
Nor’ Isles about the same time. One was killed on East Heiskar, 
Hebrides, by Capt McDonald, R.N., in April 1841 ; and 
another in the Eiver Severn in 1839 (6c Edin. Journ. Kat. Phys. 
( 6  Sciences,” 1839-40). There is, however, some ground for 
believing that at one time it mas, if not a regular member of 
our fauna, at least a very fl’equent visitor. Hector Bocce (or 
&&hius, as his name has been Latinised), in his quaint 6‘ Cronikles 
(6  of Scotland,” mentiom it towards the end of the fifteenth century 
as one of the regular inhabitants of our shores; and old Roman 
historians describe the horse-gear and arms of the ancient BritGrLs 
8s ornamented with bright polished ivory. I t  is difficult to 
suppose that this could have been anything else but the carved 
tusks of the Walrus. It is not, however, without the bounds of 
pmsibility that this might hare beell some of the African Ele- 
phants’ ivory which the Phwnician 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. I n  

* MY friend Mr. A. G. Dallas, late Governor-General of the Iludson’s B~~ 
Company’s territories, has %bust of himself beautifully carved out of a Walrus- 
tooth, by a Tsimpshcau Indian at Fort Simpson, B.C. 

t Phil. Trans., Ixv., PI. 1, p. 249, &e. Apud Pennant, ‘( Arctic ~ ~ ~ l ~ g ~ ; ~  
p. 148-50. 



62 IL BROWN ON THE, SEAIIS OF GRNENLAND. 

Greenland it is found all the year round, but not sputh of R i o l ,  
in Iat. 65’. In  an inlet called Irsortok it collects In considerable 
numbers, to the terror of the natives who have to pass th$ way ; 
and not unfrequently kayakers who have gone (‘ express have 
to return again, being afraid of the threatening aapect of ‘‘ Awugi.” 
A voyager has well remarked that 6‘ Awuk ” is the lion of the 
Danish Eskimo ; they always speak of him with the most pro- 
found respect! It has been found as far north as the Eskimo 
live or explorers have gone. On the western shores of Davis’s 
Strait, it is not uncommon about Pond‘s, Scott’s, and Home Bays, 
and is killed in considerable numbers by the natives. I t  is not 
now found in such numbers as it once was; 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 
s h a d y  become extinct in several places where it was once 
Eommon. I t s  utter extinction is a foregone conclusion. Von 
Baer has studied its distribution in the Arctic sea ; and, so far as 
they go, his memoir and map may be relied on; both, however, 
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; lhey are used as 
material for defending the yards and rigging of ships from 
chafing. It is also occasionally used for strong bands in various 
machinery, carriage-making, &c. The flesh tastes something like 
coarse beef. The whalers rarely or ever use it, having a strong 
prejudice against it in common with that of Seals and Whales. 
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 in northern regions from a very early period. The 
Icelandic Sagas (such as the Speculum mgale, &c.) speak of it as 
Rostungur; and there is said to be a letter in the library of the 
Val;ican proving that the old Icelandic colbnists in Greenland 
paid their “Peter’s Pence” in the shape of Walrus-tusks and 
hides. However, in 890, as far back as the days of King 
Alfred of England, (Ethere, ‘‘ the old sea-captain who dwelt 
‘‘ in Helegoland,” gave a most circumstantial accouht to that 
monarch (who wrote it down i n  his edition of the Hornaistd of 
Paulns Orosiust) of slaying, he and his six. companions, no less 
than 6‘ three score Horse-whales ” in three days.1 At the present 
period it is principally captured in Spitzbergen by Russian and 

* MBmoires de PAcad6mie de St.-PQtersbourg, t. iv., p. 97, t. 4 (1836). 
t See Daines Barrington’s Translation (1775), p. 9 ; and other editions. 
3 This statement need not be doubted when we read how, in 18.52, I 6  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. Geol. Soc., XG., p. 483. 
Martens’%‘ Spitzbergen,” p. 182, tells us that in 1608 Walruses were huddled 
together in such numbers on Cherry Island, south of Spitzbergen, that a 
ship’s crew killed above 900 in seven hours. 
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Norwegian hunters, who visit that island for the purpose. In 
Danish Greenland, though it was once SO abundant that the 
principal article of trade with Europe, in the days of Erik 
Raude’a colonists, was the tusks of this animal, it may be said 
nowadays, SO far as its hunting or commercial value is con- 
cerned, tos be extinct. There are never more than a few killed 
yearly, andi t  frequently happens that a year passes without any 
at all being killed within the limits of the Danish trading-posts. 
It is more than probable that they never were abundant in South 
Greenland, b u t  that the old colonists went north in pursuit of 
them. From the Runic column found on the island of King- 
atarsoak in 73” N. we know that thew enterprising rovers 
did sail far north ; and it is more than reasonable to suppofio that 
it on one of these Walrus-hunting expeditions that #this 
monument was erected. Indeed so few are now killed in Danish 
Greenland (whether through degeneracy of the hunters or scarcity 
of the Wdrus it is scarcely worth inquiring too closely) that as, 
notwithstanding all the appliances of European civilisation now 
accessible to the natives, ivory cannot be dispensed with in the 
manufacture of Eskimo implements of the chase, its tusks have 
sometimes to be reimported from Europe into Greenland. North 
of the glaciers of Melville Bay, the hardy Arctic highlanders, aided 
by no Ragak 01‘ rifle, but with a manly self-reliance, enfeebled bx 
no bastard civilisation engrafted upon their pristine savagedomj 
with their harpoon and allunaks still boldly atbck the Walrus aq 
he lies huddled upon the ice-foot ; and thereby the native supplies 
to his family the food and light which make tolerable the darkness 
of the lopg Arctic night of Smith’s Sound. Tho whalers kill a 
few annually, striking them, as they do .the Whale, with the gun- 
harpoon, and killing them with steel lances” ; but even then it  is 
dangerous work, and not unfrequently brings the hunter to grief. 
1 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 mestern shores of Davis’s Strait, after the aboriginal 
fashion ; but as this has been excellently described by &net and 
Hayesf in their different nat’ratives, I Will not trouble YOU with 
any deb&&. The Swedish expedition to  Spitzbcrgen,§ and Lord 
Dufferin11 and Mr. Lamont,a have given many particulars of its 
captu1.e by the Spitzbergen lluntors. Baron Wra@** ha$ 
supplied an account of its chase on. different portions of the 
Siberian coasts ; and Nilsson,tt Kellhau,$f and Malmgren $4 

* The ordinary rifle is of COmparatiVeb’ little use in hunting this monster 
Seal. Musket balls will 8carceIY affect them pachydermatous sides ; and f 
have often seen leaden balls flattened On their skulls. 1 have more than once 
seen it snap a steel lance in two with its powerful inolars, t ‘( Arctic Explorations.” 

1: 
( 6  Srenska Expeditionen til Spetsbergen C 1861,” &c., pp, 168-182. I Letters from High Latitudes.” 
6‘ Sensons with the Sea-horses.” 

** Nordkiiste von Sibirien, ii., pp. 319, 320. 
i t  Lib. cit., i., pp, 320-325. 
$1 ‘( Reise i Opt-og Vest-Finnmarken, &o., pp. 146-149.” 
$$ Wiegmam’s Archiv, v., 1864. 

The Open Polar Sea,” and “ An Arctic Boat Voyage.” 
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complete the list of the priucipaI writers regarding its hunting and 
comm ercial importance generally. 

Phocu cristala, Erxleb. Phoca isidorei, Less. 
Phoca leodna,  0. Fab. (noli Mirounga cristata, Gray. 

Linn.). Cystophora cristata , Ni Iss. 
Phoca niitrata, Milbert Cystop?lora hrealis, Nilss. 

(CUV.) .  Stemmatopus cristatus, F. 
cuv. 

P h a  ctcculZata, Bodd. Stemmatopus ahitratus, 
Phoca dimidiuta, Cretzsch. Gray. 

(’7.) CYSTOPHORA CXISTATA (Erxleb.), Nilss. 

P h c a  Zeucop Zu, Thien en]. 

($de Rupp.). 

Popular names.-“ Bladdernose ” or, shortly, ‘( Bladder ” (of 
northern sealers, Spitzbergen sea) ; KZappmysta (Swedish) ; Kdak- 
Rekal, ICabbutskobbe (Northern Norse) ; JCiknebB (Finnish) ; Avjor, 
Fatte-.A7uorjo, and Oaado (Lapp) ; KZapwyds (Danish ; hence 
Egedc, Grcenl., p. 46: the word KZapiiil/ssen, used by him ou page- 
62 of the same work, Engl. trans., and supposed by some commen- 
tators to be another name, means only the IZlapmyds, according to 
the Danish orthography) : KZapmutze (German ; hence Cranz, 
Grcenl., i., p. 125 : 1 have also occasionally heard the English 
sealers call it by this name, apparently learnt from the Dutch and 
German sailors). A11 of these words mean the ‘‘ Seal d t h  a cup 
on,” and are derived from the Dutch, who ~ t y l e  the frontal appen- 
dage of this species ct mutz or cap, hence the Scotch mutch. This 
prominent characteristic of the Seal is also cominemorated in 
various popular names certain mriters Iiare applied to it, such as 
RZas-SRiil (I3laclcler-Seal) by Nilsson (Skand. Faun., i., p. 312), 
Hooded Seal by Pennant (Synopsis, p. 342), Seal with a caul by 
Ellis (Hudson Bay, p. 134), in the French veinaculnr Plloque C? 
capuchon, and in the sealers’ name of Bladdernose, 8 Xcitersoak, 
3 Nesaursalih (Greenland), and Kailortak (when two years old). 

Descriptive Rentarks.-This is one of the largest Seals in Green- 
land, am1 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 will.” This has been well 
described by Dr. Dekay in the “Annals of the Lyceum of Natural 
“History of Ncw York,” vol. i. ; and with his observations I per- 
fectly agree. The cye of this Seal is large, and of a glassy black 
colour witli a dark-brown iris. I t  has, like all the family, no 
external auricle; and the orifico of the ear is very small. The 
body is long and robust ; its colour on the upper or dorsal aspect 
is dark chestmit or black, with a greater or less number of round 
or oval markings of a still deeper hue. The hair is lonq and 
somewhat erect, and the thick fur-like coating next the skin is 
often tinged with a reddish coppery colour. The head and fiippers 
are of the same dark chestnut-colour. The pectoral and ventral 

~ 

* It is often assorted by the scalers that this “ bladder ” is a sexual mark, 
and is not found on the femnle. I do not think there is m y  just pound for 
this belief. 
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regions are of the game dark-grey or tariiished-silvery hue which 
has been described in the P. grrenlasad~cus. 

&hits, &.--The 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 kayaker that can procure any. 
It will chase a man and bite him, besides making a great com- 
motion in the water. Therefore the hunt is very dangerous to a 
man in such a frail craft as the Greenland kayak ; but  ns long as 
the memory of the oldest inhabitant of South Greeillaiid extend9, 
only one man in the district of Julianshnab (nvhere they are chiefly 
captured) has been killed by the bite of the Ulapniyds, thougll 
not unfrequently the harpoon niid liue have been broken. ‘J!~IG 
llunting is not SO dangerous, however, within lute years, as i t  has 
been effected by the rifle from tlie ice ; but when tlic Seal has 
not been killed outriglit, the huutcr goes out in his lmyalc ant1 
despatches it with the l a n ~ .  Like all Scnls, during tlic rutting- 
time, there arc grcat battles O n  the ice between the inales ; alld tllo 
1so:iring is said to be sometiiues SO loud that i t  call bo heard follr 
lniles off. 

Cranz and thc much iiiorc nccumtc Fnbricins disagree-the formcr 
:dRrming tlint they are found mostly on great ice islands \diere they 
sleep in an ungnauhl maimer, while the latter stntes that they 
tlelight in the high seas, visiting tlic land in April, May, and June. 
‘L‘his appears contradictory and confusing ; but in reality both 
authors are right, though not in an esclusivc seuse. The hood 
nppears to be an organ of defence from any stunning blow on tha 
nose, the most vulnerable part i n  n Seal. It only inflates this 
lllndder when irritated. T h e  sailors look upon it  as (E rescrvoir of 
air when under the water.” The  story which Fabricius relatev 

its ‘‘ shedding tears d.nmdautly ” when surprised by tllo 
~miiter is, I suspect, only an Eskimo tale of wonder. 1 could fi11ci 
110 OLIO credulous ~n01@ to believe it ; nor during the \vIiolc time 
I passed among tlie Sed-hu11ters of the far north did I find anyone 
esteeln my credulity great el1o~gh to venture any such story 011 

I t  is aflirlned, curiously enough, that tho Bladdwnose and the 
,5‘c&jL,&,& are rarely or over found together ; they are said $0 
(Iisagrce. At all events the latter iS gelle1’:Llly found on the insi& 
of f,]lc pack, wliile the former is On the O U t f k h  The lr~tter is &O 
inucll niore c~rnmon thau thc Bladdcrl1ose, 

Procreation and Young.-At first the young Bladdernose is pure 
white: during the first year, as it E;l’OWS older aud increases in 
size, n grey tinge appears, and graclud1y i t  assumes a deeper and 

The skiu is often full of scratches from tlicse fights. 
With regard to the fivOL1rite localities of this species of 

111c. 

M ~ .  J. Walker, then master of the screw-steamer ‘1 Wildfiro ’’ (now of 
tile ~ t ~ r i ] ~ ” ) ,  and one of the most intelligent of the whaling captains, assured 
me (June 1861), from his o \ m  observation, that this S e d  lies frequently on 
the top of elevated pieces of ice, and that the use of this hood, o p  “ bladder,” 

to be to raise it up with srtRicient momentum to the surftrce (by filling 
it Ivith air) SO 08 to spring ngnin on to the ice. 

36122. E 
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deeper hue of the same colour. . . . . . . . . , . . 
The majority of the ‘‘ Blddernoses ” 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 i n  their coIours, and assuming the roundish oval 
markings, while at  the same time they mere increasing in size. 
This species seems to produce its young earlier than P. g ~ ~ n z l a n -  
dicus. 

Geographical Distributio?~ uiid Migrutiom.-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 tlie 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 Grcenland 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 it is erroneous to sny that they 
are exclusively confined to that section. I liave seen them not un- 
commonly about Disco Bay, and have killed tlieni in Melville Bay, 
in the most northerly portion of Baffin’a Bay. They are princi- 
pally 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 JLIM ; but in this short time they 
supply a p e a t  portion of the food of‘ the natives and form a third 
of the colony’s yearly production. I n  the beginning of July the 
Klapinyds leaves, but returns in August, when it is much emaciated. 
Then begins what the Danes in GreenIniid call the maigve KLap 
mydse fangst, or the ‘‘ lean-Klt~l,myds-catclii~~,” which lasts from 
three to  four weeks. Very seldom is a Klapmyds to be got at other 
places, and especially at other times. The natives call x Mapmyds 
found single up a fjord by the name of ATerir/mrtont, the meaning 
3f which is 6‘ gone after food.” Thcy regularly frequent some small 
islands not, far from Julianshaab, when a good number are caught. 
After this they go further north, but arc lost sight of, and it is 
not known where they go to (Rink, 2. c.). Those seen in North 
Greenland are mere stragglers, wandering fi-om the herd, and are 
not a continuation of the migrating flocks. Joliannes (a very 
knowing man of Jakobshavii) informcd me that geiierally about 
the 12th of July a few are Idled in Jalrobshavn Bay (lat. 69’ 
13’ N.) It is more pelagic in its habits than the other Seals, with 
the exception of the Saddleback. 

Economic h l u c  am! Hunt. -The Klapinyds yields, on the 
average, half a cask of blubber, and the dried meat of every 
Seal weighs about 24 Danish Ibs.; but this is not the whole 

, Sed, which weighs about 200 Ibs. The yearly catch in Green- 
land (Danish) is about 2,000 or 3,000 (Rink, 1. c.).  
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5. Comntevcial Iniportaii ce of the (( Seal 2iisJ~eries.” 
The Greenland (;.e. Spitzbergen) sealing fleet from the British 

ports meets about the end of February in Bressa Souncl off Lerwick, 
in Zetland ; it leaves for the north about tho first week in March, 
and generally arrives at the ice in the early part of that month. 
The vessels then begin to make observations for the purpose of 
finding the locus of tlie Seals, and tliis they do by crawling a h g  
the edge of the ice, and occasionally penetrating as far as possible 
between 70” and 73” N. lat. ; then continue sailing about until 
they find them, which they generally do about the first .week of 
April. If they do not get access to them, they remain until 
carly in May, when, if they intend to pursue the whaling in the 
Spitzberp1 sea that summer, they go north to about 74” N. Iat. 
to the “old sealing,” 01’ further still (even to Sl0 N.) to the 
jv~ialing. Most of them homew, if not successful by tlie middle 
of April, leave for home to complete their supplies in order to 
be off by tho 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 all vicissitudes of weather, calm and storm 
suddenly alternating, while the tllermoiiieter will stand for weeks 
at zero, or even ninny degrees below it. 

The number of Seals talieii yearly by the British and Conti- 
nental sliips (principally iSorsc, Dutch and German) in the Green- 
land sen, when they get among them, will average upwards of 
200,000, the great bulk of which are young ‘c Saddlebaclis,” or, 
in the lnnguage of tlie sealer, “ white-coats.” When they have 
arrived at their maximum quality, 80 generally yidd a tun of 
oil, otherwise the general average is about 100 to the tun. I n  
1859 good oil sold for about 331. per tun ; add to this the value 
of 100 skins at 5s. cac11, and the whole will amount to 581. sterling. 
From this siinplr CalCUl:LtiOIl a very good estiiii:~tc may be formed 
of the niiriual comnici*ci:d valne of tllc Greenland 6: Seal fis11ery;’ 
fool., supposing 2,000 tuns of oil to be :LbOut t,he annual produce, 
and assuming 581. as tllc vduc pel’ tun, inclusive of tho &ins, 
tile wllole produce of the fishing will amount to tho yeal;ly value 
of 116,0001. sterling (Wullace). This, of cou1*sc, does not talCC 
into ca1,lcl1I.z(ioii the product tho Danish Government derive from 
their colonies on the \v\.c.st co:bst of Greenland (wIiic1i I notic,? 
illlc1er I I C ~ ~  of C ~ C I I  S d ) ,  nor  hat tI!e Russiaiis derive from 
the coast of Spitzborgen and from the W h t O  Sca. The ‘6 fishery,” 
Iiowever, is very prwcnrious. Some years little or notliing is got, 
the ice being too thick for the Slli1)S to “ge t  in to them.” 1‘ 
one year i t  may hoppcn that the fishery in the Spitzbergell 
proves a failure, while the N e ~ f o ~ ~ ~ ~ l l n i i d  one is successfill. For 
sonic years past it p r o ~ c d  i n  the former S C : ~  :llmost n ftIiIiire.2 

This p l r  (18681, 
up to the 28th of April, 25,000 Seals had arrivcd [it St. John n i ~ d  [la,.l,Our 
Gmcc. See n good account Of thc scaling by the contincutal vessels in petcr. 
mann’s “ Geograph. Mitthcil.,” Pcb. 1868. In le66 the stcmncr G camper- 
down” obtained thc cnnrinoii~ number of 2’2,1103 Sc:tls ill lliue days. 1t is  
nothing uncommon for a ship’s crew to club or shoot in one d:ly 1,s 1tl:Llly :la 
from 500 to 800 old Seals, mitli 2,000 young oncs. 
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* It llns bceii ratlicr nlorc succ~ssfiil in N e w f o o n d ~ n ~ ~ r ~ .  
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There seems indeed lit& doubt t,liat the fishery must fail in  
course of time, as havc the Scal and Whale fislierics in some 
other parts of the world, and if Seal-hunting is pursued with the 
energy i t  is at present, that day cannot be far distant. Some of' 
the sealers laugh at this idea; but where is the enormous producc 
the South Seas used to yield, superior to anything ever Iieard of 
in thc.North ? No doubt the South Sea hunters said the sanic 
thing, and doubtless when the inhabitants of Smecrenberg, that 
strangest of all strange villages, saw the Whales sporting by 
thousaiids in their bays, and the oil-boilers steaming above thc 
peaks ,of Spitzbergen, they lauglicd at the idea of their ever 
becoming scarce ! For in 
our clay the waters of those high northern seas are rarely troubled, 
even by a wandering Mysticete, that pereh;mce may have missed 
its way in making a p:~ssage from one secure retreat to another. 
So will i t  ultimately be with the Seals. Indeecl, sonic are even 
now of opinion that they are diminishing in numbers ; at  lcmt, 
they have evidently reached their zenith, as shown by statistics ; 
and, taking iiito consideration the appearance the young SC:~S 
presented on the ice in 1861, they did not approach tlie numhcis 
report,cd to have been sccn ljy sealers in many previous ycnl"'~. 
The South Sea " fislieries " became extinct in 15 years, :tiid, 
making all allowance for the protection afforded to tlic Greenlalid 
Seals by the ice, and supposing the sealing prosecuted with ilie 
same vigour as at present, I have little hesitation in stating ~riy 
opinion that before 30 years shall have passed away tlie Seal 
fishcry, as a source of commercial rcvciiuc, will have come to n 
close, and the progeny of  the immense number of Senls now 
swimming about in the Green1:tnd waters will iiumber but coni- 
paratively few. This event will then form another era in tlic 
northern fisheries.* 

Yet how true t,hst idea has proved ! 

.-__I --__ ~- ~ __ 

* IIistory of the Dondcc scders :- 
1865 - 4 vessels - 63,000 Seals. 
1866 - 7 ,, - 58,000 ,, 
1667 - 1 1  ,, - 5G,flUO ,) 
1868 - 12 ,) - 1G,G70 ), 
1869 - 11 ), - 45,GOO ,, 
1876 - 0 ,, - 00,450 ,, 
1871 - 0 ,, - 62,000 ,, up to the 1 l t h  of April. 

'I'hc St. Jolm's 
Ncwfo11rd:md scalers had at about, tlic fiiuiic tiriic 23 1 ,ow Seals, iiialiiiig :III 

averng:e of 21,00(~ wA, ilie 1:irpt for III:IIIY fieitso1lS. nios t  oi' tiwin nlatle 
two trips. 

&:e d s o  Mr. Ycnman's h'otcs on the I)undec! Scnl niitl Wlialc I'is'hci,y, 
Report Brit. Assoc., 1SG7, Tr:tii~. of Scot., p. 1.18, 

T h c  "Arctic" had 15,000, and tllc " ~~squnnnns " 14,330. 

l h m  the first trip tlic nvenigc profit of each tii:iii ~ v n s  ~ o u / .  
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1. BAL~ENA MYSTICETUS, Linn. 
( a )  Populnr names.- Gvcedand Whale, Right Whale, Coni- 

m o ? ~  Whale (English authors) ; Whale, Whale-@, and ‘‘ Fish ” 
(English whalers). The young are denominated suckce.~, and are 
also sometimes known by the folloiving names : -Shodcads (as 
long tis they continue suckling) ; Stunts (two years) ; ShulZ-~%h 
(after this stage or until they beconie Sizc-jsh, when the longest 
splint of mlialebone reaches the length of six feet) ; Tae qual ? 
(Norse) ; Rlictval (Danish) ; Arbek, A r p e k ,  Arbavik, Sokalik 
(Green1:ind) ; ARbek, Akbeclik pl. (Eskimo of western shores of 
Jlavis Strait); I have also heard both tho Greenlanders and 
western Eskimo call itpunaa, but I cannot learn what is the origin of 
this word, and suspect it to be whale~,-:i 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 niisconception on eitli8r side, and lo  have retained their 
place under the notion that each party was speaking the other’s 
language, something of tlie nature of the Lingua Franca of the 
Mediterranean, tho Pigcox E i ~ y l i ~ l i  of China, and the C/LiWOOk 
jargon of North-west America. 

(p )  Deswiptive Remai*Ks.-The lowcr 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 j a w  ; further back the colour shades 
into the general dark blue colour of tlie body. This coloiir is 
generally almost black in adults, but iu young ones (or “ sucliers ”) 
it is lightish blue ; hcmce the whalers sometimes call tliesc “ 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 few hairs stretching d l  along tho 
side of the head for a few feet bac1rw:~rrls. 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 soine of thew hairs are deciduous, as J havc often 
found them wanting in old individuals. I n  older Wliale3 the darker 
colour of the body impinges on the under surfacc of the head, 
lonviiig the ordinary white of the suckers ~llerely in the Eorm of 
several irregular blotches, but with two (regular 3) spots, one on 
each side of the jaw immediately posterior to  the eye, composed 
of a hard cartilaginous materi:tl. Tlierc is :dso a little white on 
the cayclids, and some i r r c p h r  white mnrkings on the root of tlie 
tdl. There is likewise :I white coloilr all around the vulva :nld 
mammae. Some individuals mky bc Coiind quite white on the 
belly, others piebald, and others with white spots on various por- 
tions of the hody not mentioned. The presence or absciice of 
a particular white marking on a speeiinen oC :I Cetcicean mder 
examination ought by no means to be recrivcd (as bas been (lone) 
a8 a proof that the species is differmt, or that becztiisr such is 
mentioned in a former description s w h  description is erroneous, 
because this is one of the mofit varying ch:wactcrs possessed by 
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n velvet-like substance in the mouth. It i s  said that the IaniinLc, 
itfter once being produced, do not increase in Iliimber, but that 
the interspaces of the lamina increase in width. This interspace 
in adult Whales is froin about half an inch to one inch in width. 
Occasionnily two splits are found growing together in the giiin, 
but separate below. The length of the whalebone depends, it is 
said, on the sizc on the head, ant1 bears no ratio to the length of 
the body. OccasionaIIy a long WhaIe has small and short wh:il~- 
bone, whilst a short dumpy individnul (for there are individilal 
difl’erences in these as in all othar animals, not referable to spc- 
cific difference) may have much longer. The Iongest lamina or 
wv~~alebone which I have heard of being obtained was 14 feet. 
1 have personally known of another 13 feet 3 inches lollg ; but 
the average length is 12 feet and under. This is the middle 
split dreacly spoken of, knoiv~  to the ~vhalers as the “ size-split ; ” 
but in the nieasucement of this the tuft of “ hair,” which so1nc- 
times reaches six or seven inches in length, is not included*i 
very important matter, as much depends upon the size of this s@. 
The breadth and thickness of the lamina depend upon the nge of‘ 
the animnal. It is n comnion belief that the luminrc of .whakbone 
in the female Whale we broader but shorter than in the mdc. 
The colour of tho whalebone liliewise varies; in the young the 
lamina: are frequently btriped grcen sild black, but in the old 
tinimul they are frequently altogetlicr black ; often 8ome of the 
lamina3 are Btriped iii dtwiiate streaks of blaclc and whiLe, whilst 
others want this variegation. Whalebone is said to be occasionally 
found white, without the animal dillbring in tllc slightc5t dcgrce. 
Thcit boiight frm2 the nrestern Esliiiiio in the spriug is of’tcn 
whitish, bccause they haw kept it lying about or steeprtl in m:~tcr 
all the winter. It also does not iicccssarily follow that becnusc 
one whalebone brings :L difkreiit price from anotliai-, the :rnimals 
that groduce  thcrn : r e  of diifi~rcnt species. For instuncc, tlic 
whalbbone brought by tlic Aimxican -wiialerfi fi-om ICeInisonk 
(Cumber1:md Souiiil, or I lopr thb  S O U I I ~  of Penny) used to bring 
II less p i c c  in the 1n:irlcct t h n  thtit of tlic Kiiglish whalers froui 
Davis Strait, Baffin’s Bay, and Spitzbergcn, because it had loin 
esposcd during the winfcr and war :tccordingly worse prcpured ; 
tlicrcf‘ore, withoiit, at ,211 nnderr:&~g the iiiiprtancc of pressing 
cvery point into onr service in cliscriiriinntillg thc different specics 
of BuZmzidp, :is the whalebone is siifi-ject to SO lnucli varitition, 
:~nd  undergoes SO imny nrtifici:il c l i : i ~ ~ g c ~  lwfore coining into the 
hunds of the zoologist, I think that we must proceed with tlic 
utniost cniition in foriiiing spccics on f incm tlilriwxccs presented 
by jsolntccl l m ~ i n a  of ~vl~:~ lc l~oi~e .  i. 

* Of fat@ years whaIebone has been bringing a better price than formerly, 
new uses for it liaving been discovered. h l a rge  amount is now used to 
stiffcu silks hy being woven into tho fabric. By an old feudal law the tctil oC 
all Wbnlcs helonged to the Queen, n s  n perqnisitc to famish IIcr Mzjicsty’s 
wadrobe with whalebone (Blackstone’s Commentaries, vol. i. p. 238, cd. 
1753). In commercial padance rvhalebonc is called ‘ I  whale-fins.” 
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the body, but is rather thicker on the tail, on which organ, however, 
it is of a uniform thickness. The Ilzcbber 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-colonred, from the 
quantity of nutrient blood-vessels in it. The.fEesh is dark and 
coarse-fibred, but when properly cooked tastes not unlike tough beef. 
When thc 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 seamcn, imbued with the virulcnt dietetic con- 
servatism of the Saxon, prefer to grow scurvy-riddled rather than 
partake of this coarse though perfectly wholcsomc food. 

The best figure of the Right Whale is that of Scoresby ; but in 
EIarris’s ‘ 6  Collection of Voyages ” there is a very good figure of 
the animal (almost as good as Scoresby7s), accompanied by a very 
tolerablc description. I think Scoresby’s figure is erroneous, in so 
far as I have never been able to see the prominence behind the 
head which he figures ; and the notch shown in thc outline figure 
of the genus in the first cdition of the ‘6 British Museum Cabloguo 
of Whales ” does not exist in nature ; but as Dr. Gray does not 
mention it in his description, 1 presume that it is placed there 
through an error of thc draughtsmm or lithographer. 

The size of tlie Greenland Whale has, I think, been a little 
under-rated. The late Dr. Scoresby, from abundant data, con- 
sidered that WQ havo no record of the Whale to be relied upon 
wliich gives a greater length than GO feet. While agreeing with 
liim so far that I belicve that to bo gencrally the extreme, I am 
vcsy doubtful whether they did not at one time, bcforc t h y  
were so ruthlessly slaughtcred, nttain a greater size, or that 
individuals are not even now found of a greater size. The position 
in which a Whnlc is measured alongside the ship, when slightly 
doubled, is apt to introduce an error into the measurement and 
make it smallor than it really ia. The late Chevalier Charlei 
Louis Gieseclre mentions one which ivns lcilled at Godhavn in 
Grcenlnnil in 1813 wliicli measured 67 fect, and I shall presently 
give the measurements of one equally large. Tho largest one, 
however, which is ltnown to havc been Itillcd in the Arctic seas 
was one which the late C:ipt. Alexander Dcuchars (whom 1: have 
already had occasion to mention as a most trustworthy and cx- 
perienceil whaler, and personally acquainted with tlic Idling of 
npwards of 500 Whales) obtained in Davis Strait in the year 1849. 
It 1iicnsurcd 80 fect in Icngth : thc breadth of tlic L d ,  fiom tip 
to tip, was 29 fcet ; the longest lamina of wlialcbone measurcd 
14 feet; thc amount of wlialcbone in its mouth was large; but 
the blubber was only about G inclies in  thickness, and only yielded 
27 tuns of oil.” Thc Whales Icilled in the Spitzbergen sea are 
s:tid, ns  :I I ’ U ~ C ,  l o  1)c g c ~ ~ ~ ~ * a l l y  IPSS : ~ 1 d  “ ljghtw-boned” (i. C. with 
less w1ialcl)onc) 111:111 tlirisc of Ihvis Strait, which may possil)ly 

* The tun of oil is 2.52 gallons wine-measure ; at a temperature of GOo Falir. 
it weighs 1,983 lbs. 1% oz. 14 dr. avoirdupois. 
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latter were beyond a11 computation ; hoUr after hour did they 
travel to the northward, never pausing to feed, but all seemingly 
intent on reaching the opening of Lnncaster Sound. A few days 
subsequently not one was to be seen, as previously there had been 
110 signs of their presence. This was undoubtedly a very rare 
scene ; :tnd tlie question wliicli must suggest itself is, where could 
hiicli :L number o€ these huge animals have come from ? The 
Wliale is capnble of trmclling a t  a very fast rate when irritiitd 
by wounds or impelled by fear of its enemies. I was told by the 
late Capt. Graville. of tlic screw whaler ‘‘ Diana,” n provcrbiaily 
cxpcriciicetl ancl truthful man, that a Whale  vas strurlr near tlic 
riitrmcc of Scorcsby’s SOIIII~, 011 the enst coast of Grconland, by 
tlie llitlier of t l ie  late Dr. Scoresby (with whom Mr. Graville WRS 

:L fellow npprenticc) ; but, being lost, i t  was kiIIed nest day near 
the cntruncc of Oniennlc Fjord, on the west coast, with the 
lliirpoons freslily imbedded in its body. This was ailcluced in 
proo-f of 11ie existence of an inlet in former times (as, indeed, 
represented on the old maps) across Greenland between these two 
points. Unless the whole story was founded on a misconception 
(:in event less liltely from the searching investigation which 
took phco at the time), w e  CJI~ scarcely believe tliat tlie WhJe  
could linve reaclicd the west coast by any other means ; for, eveii 
allowing the greatest credible speed, it comes scarcely within the 
limits of posbiibility (lint it could have doubled Capo Farewell and 
resclieil 70’ N. latitude within the interval mentioned. Tlie rate 
at dl ich n \Vhd.lc travels from place to plscc whilst feeding, 01‘ 

under other ordiiinl-y circumstaiices, may be stated as being aliou1 
foul, miles an Iioiir. Like inost of tlio Cetacea,it generally travclb 
in a course contrary to tliat of thc wind. Its-food consists, for 
tlic most part, of‘ Entomostrxca and I’teropoda, but cliiefly of tlic 
former, and es~~ecinlly of Cctochilus nmtirzcs, Baird, and Cctoch’ius 
scptmtTioriolis, II. Goodsir, A,~ncticzcs h o n i i ,  ICroy,, &c., which arc: 
chiefly found in tbosc portions of the sen of the olive-greeii 
colour described by Score+. This appearance had seen sliown-: 
to be produced by xist quantities of .Viatomccece, chictly fWhircc  
a~ct ica ,  on which the “’Wl~ales’ food” subsists. It is not, I iiiii 
of opinion, con~pa~ible with facts to suppose tl lnl  the ItigIit, 
WliaIo’s food is composed in any part of Pishcs proper, cxccpt, 
perhaps, a minutc iiidividual which may ~ O I V  aud tlicii :iccitlciitally 
find its \\ray iiito its stoninch with the mass of nruidrc (as tliv 
Wliale’s food is culled). Many of the old wlialers contend otlicr- 
wise, and will adiluce niensurcnients of tlic diameter of the gullet 
in proof that m i d i  larger xnimnls tlinii Acalephz,  pteropod^, or 
Entomostraca could be reccivetl in the stomach. I have never 
measured the orifice of‘ m y  cesophagus which exceeded 2+ inclics 
in dianietcr, though as theac obxmralions wcre genernlly made 011 

* On the Naturc of tho Discoloration of the Arctic Seas, sec Seeniarln’s 
Journ. Botany, Pcb. 1868; Tram Bot. SOC. X:dinbw$l,vol. ix. ; Quart. Journ. 
afjcr. Sci., Oct. 1868 ; I)as Ausland, Feb. 27th 1868 ; l’ctermann’y Geogr. 
>Ilttbell., 1869 ; and il rcprint in this “Manual.” 
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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 made 
to leave the dead body of its mother, though lances were con- 
tinually run into it by the seamen who mere flensing tlte animal. 
When the carcass was let go, the young one instantly dived down 
after it, nor did me see it again. The sight, IbeaTing, and smell 
of the Whale are all very acute in the water, but are very dull 
out of it. The power of the Cetacea for.remaining beneath tlie 
surface oE the sea seems to bear a direct ratio to their size. Under 
ordinary circumstances, the Right Whale will generally remaiu 
no longer than half an hour without rising again to breathe ; the 
cubs are, however, more stubborn, and will often remain more 
than three.quarters of an hour. Whalers and Eskimo have many 
s1,ories of Whales lying torpid at the bottom of diallow inlets ant1 
bays for several days at :I time ; .though I ham lieard these tales 
repeated by most credible men, yet I am inclined t o  hesitate nt  
receiving as facts anything so contrary to physiological Ixivs, and 
so incapable of receiving any explanation of a reasonable nature.” 
I have frequently known Whales dive and not come up for h0u1.s ; 
but, unfortunately for the acceptance of these wonderful tales of 
subaquatic being, these universally came up dead ! I n  nearly 
every case it appears that, diving with tremendous impetus under 
thc tortures of‘ tlic harpoon, tlicy had struck their heads on tile 
bottom Kith such force as to stun them for the time being, and 
before they recovered vel-c drowned ; the Whale’s nose TvaJ in 
nearly every instance covered with the mud of the bottom. Tliia 
diving to the bottoni is a fhvouritc feat of J ’OLI I I~  Wliales ; and 
accordingly these frisky individuals arc morc difficult to capture 
than the adult ones of a more staid temperament. All species of 
Cetaccn secm to pass a considerable portion of their time aslecp 
on the surfkc of the matcr, and in this position they arc often 
struck. The Right Wliale always keeps near thc land-floes of 
ice; aud its migrations north and west secm to be due to this 
habit.? 

After man, the chief enemy of thc Whale is OYCO gladiintw, 
the most savage of all the Cetacea, and the only one which fccd.; 
upon other animals belonging to the order. The Tlircshcr Shark 
(Cavchrwicrs ‘uu/pes), the rery existence or  which Scorcsby seemetl 
to donbt, but mliich 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 i n  life, or only preys up011 
it after death. The “Advice” (Capt. A. Ilcnchnrs) oiicc toolc a 
dead Whale alongside which this Shark wns nttaclting in i[ozcns, 
the belly being perfectly riddled by them.$ 

-- - - - ~ - _ _ _  - -  
.t vkh also DC\\huI*zt, /. c. p. 313. 
t Capt. Wells, in the Dundcc whaling steanier 6‘ iirctic,” is rcportctl to 

have run, in the fnininer of 1867, up into Smith’s Soiuid in search of WJiales. 
130 found open wuter and no Whules-:i case of cnuw and d k e t  ( ~ l l e ~ . ~ ~ r d  
Osborn Proc. Roy. Geogr. SOC., vol. xii., p. 103, Peb. 10th 1868). 

sailors have a notion that the Shark does not bite ont the piece,, 1,at 
cuts them by means of its curved dorsal fin, and seizes thern ns tliey drop into 
the JVatcr. This belief is widely and firmly yeccivc<1. 

$ 
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of Angnst they are SIIW of n “full ” ship. The W11alps 1 1 0 ~  
commence going soni 11, and the wlialers continuc to pursile 
thc~ii on their austral migration, halting for that purpose in 
€lome Bay, Scott’s Inlct, Clyde River, &c. As the season gets 
more tempestuous aiicl the nights dark, most of tlieiii towards thc 
end of September, to avoid the icebergs dashing about in this 
region at  that time of the year, anchor in a snug cove, or cul clc 
SUP, Iying off an estensivc iinesplored sound, not laiti do\vn on 
any map, in the vicinity of Cape Hooper; otlicrs go into a place 
known by the euphonious name of “ Hangman’s Cove ;”* Ivhilst 
otllers go soiith to li’c~iiisonl’l (Hogarth’s Sound of Penny), 
Northumberland Iiilet, or otlier places in the vicinity of Cumber- 
laud Sound and the Mctn lncogmita of Frobislirr,-1oc:ilities inti- 
mately known to many of these hardy S ~ ~ I U C I I ,  but by naiiic only 
to geographers. Whilst the good sljip lies secure in these 1111- 
srirvcyed and unanthoriscd Iierbours (each master mariner nccord- 
ing to his predilection), tlie boats go outside to watch for Whales. 
If they succeed in capturing one, frequent ly, if‘ possible, tlie 
vessel goes out and assists in sccnring it. Tlio11g11 thcy me snp- 
posed to return to tlie ship evcry night, ycxt at this i i i i i ~  tlic nicii 
arc often subjected to great htirdsliip and dxngcr. Tlii.: is  know^^ 
as the “ autumn ” or “ fall fisliing,’’ and this inctliocl of pm.sning 
it as ‘ 6  rock-iiosing.” 

M. Guitrin, tlie surg.eon of a ~vhnlcr, ha? tlrscribcdf what lic 
considers n marlced variety of tlic Riglit Wlidr uiidrr the. nnmp 
of the “ Eock-nosed Wldc.” Tlic clinr:wters wliicli Iic girps 
(such ns the licntl lxiiig co~isidtlr:~.l~ly iiiorr 111:ui one-third thc size 
of the niiininl, or a5 1 G  to 51) vary iii : thos t  cvcry incI~~i~l11:11. 
The size o i  tlic head, for inst:incc~, cliiYers :L little in alinost 311 
individual; ; niid SCO~CS~JY iiicrely gave one-third tlic sizo of ilie 
body as tlie averdg~, not :ts t lie iuivarying proportion. Wlia,l~s of 
different ages lrccp it good deal together ; hcnrc young lVIi:tl(~s 
€1-cquent the bays; tlw old  one^ roilrn in the  vicinity of thc 
‘‘ middlc ice” of‘ Davis Strait, and ni%crwards come into the bays ; 
and those killed carly in tho ycar at Pond’s Bay are chicfly young 
:mirnals. Hence the wlialcr uses the twins ‘( middle-icers,” “ roclc- 
noscrs,” and “ Pond’s-Bay fisli,” to designntc not :I scparnfc specios 
or even variety, but to esprc5> a gcqppl i icd  fact, and a zoologic.:il 
habit. According to the btate of their cargo, the indnstry of ihe 
captain, or the b h t C  of the weather, tlie ~vlinlcrd h v e  for honic 
from the 1st to the 20th ol‘ .October, but larely ilcIny ilirir 
departure beyond tlie latter d:tic. 

It is 
said that it leaves Davis Strait about tlic nionth of‘ JSovcnibei-, aiid 
produces young in tho St. J h ~ r c n c c  River, between Qucbcc niitl 
C:Lmnroa, returning again in the spriiig to  Uavis Strait. At d l  
events, carly in the ye:ir they :trc found on tlic coast of Lnbl*ndoi., 
wlierc tho English whalers occnsionally attack thc*n ; but tlia 

Where the Wh:de gocs to i:i tlie winter is still nnknown. 

_______ ---_- 
* From an Eskimo heing found here ]lung 19’ n u  o ~ ~ W d  Over a cliff. 
t Edinb. Now. Phil. Journ., 1845, p. 267.  
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ships mrive generdy too late, and the weather at that season is 
too tempestuous to render the 6‘ South - west Fishing yy very 
attractive. Later in the year the ships enter Cumberland Sound 
in  great numbers ; a d  many of them (especially Amcrican and 
Pcteyhead vessels) now make a regular practice of wintering there 
in order to attack the Whales in early spring. It is said that 
Mrly in Septeniber they enter Cumberland (Hogarth’s) Sound in 
great numbers and remain until it is completely fi.ozen up, which, 
accordillg to Eskimo account, is not until tlie month of January. 
It is also affirmed by the natives that when they undertake long 
journeys Over the ice in spring, when hunting for young Seals, 
they see Whales i n  great numbers at the edge of the ice-floe. 
Tlley enter the S o u d  again in the spring and remain uutil the 
heat of. summer has CIItirely melted off the land-floes in these 
comparatively southern latitudes. I t  thus appears that they minter 
(and produce their young) all dong the broken water off the 
coast of the southern portions of Davis Strait, Hudson’s Strait, 
and Labrador. The ice remaining longer on the western t h u  on 
thc eastern shore of Davis Strait, and thus impeding their northern 
progress, they cross to the Greenland coast ; but, as at that season 
there is little land-ice south of 65”) they are rarely found soutll of 
that Iatitudc. They then remain here until the land-floes 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 the 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 as the Island of J an  Mayen (71’ N. Iat.), round which 
they were so numerous in the palmy days of the Dutch whding 
trade. 1 am not quite sure, after all that has been said on this 
subject, that the Whale is getting extinct, and am beginning to 
entertain convictions .that its supposed scarcity in recent times is 
a great deal owing to Its escaping to remote, less known, and less 
visited locdities. It is said to be coming Pack again to the coast 
of Greenland, now that the hot p1lrsult of It has slackened in that 
portion of Davis Strait. The varying success of the trade is 
owing not so much to the want of Whales to the ill luclc of the 
vessels in coming ~ C ~ O S S  their haunts- Every now and again 
cargoes equal to anything that was obtained in the best days of 
the trade are obtained. Fourteen Years ago 1 came home to 
England ‘ishipmatcs” (as the phrase goes) with no less than 
thirty Right Wliales, in addition to a miscehneous menagerie of 
Ar&c animals dead and dive, and a motley human crew-& 
company SO out& that 1 question if ever naturalisf, or even whaler, 
sailed wit11 the like before. 

* m e  recent visit of Whales to a particular locality can frequently be 
knolyn by a peculiar oiliness floating on the water, and (the whalers 
though I confess I \vas never sensible of it> an unmistakcable odour charac! 
&&c of this Cetacean. 

56122. F 
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(E) Economic value. -After the very excellent accouut of 
Scoresby, it would be mere pleonasm on my part to say one word 
regarding the commercial importance of the WhaIe. The intro- 
duction of steam, the almost universal uBe 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 G Strait fishery” 
since Scoresby’tr 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.” 

(5 )  VaTieties of Balsna 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 consides that there is a second 
species of Right Whale found in the Greenland 8nd northern seas; 
the G Nordcaper ” (Balana nordcapev, Bonnat.; Balana islandica; 
Briss., &e.), 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 
vioIent in its movements, and accordingly both more difficult and 
dangerous to capture ; 2 4  that it is smaller (it being, however, 
impossible to give an exact statement of its length) and has much 
Iess bIubber ; 3rd, that its head is shorter, and that its whalebone is 
comparatively small and scarcely more than half the length of that of 
$he B. mysticetzts ; 4tb, that it is regularly infe8ted With a Cirriped 
belonging to the genus CoronuZa; and] (5th) that it belongs to 
the Temperate North Atlantic as exclusively as the B. mysticetus 
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 io 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 thid 
island and the most northerly part of Norway. Dr. Eschrichht 
considers that this was the Whale captured by the Basque 
whalers in the seventeenth century ; hence he has called it Balena 
&mayensis, A considerable portion of this description corre- 
sponds wRh what I ‘have said regarding the Spitzbergen, Whales 
8s a’ race. I have heard that c‘barnaoles” have been got on 
Whales ; but these were looked upon as a sign of age in the Whale. 

It is now a question to what species the Right Whales now and 
then stranded on the European coasts are to be referred. What the 
66 Scrag Whale :’ of Dudley$ (Balana gibbosa, Erxl.) is I cannot 

* For an elaborate analysis of the German Arctic whale-fishery see Linde- 
manu in tho Appendix to  Petermann’s ( 6  G e o e p h .  Mittheil.”, 1867 ; and 
for that by the Dundee fleet see Yeatman, Rep. Brit, Assoc., 1867. 1 have 
given a fuller outline of a Baffi’s Bay Whaler’s Cruise in “ Ocean Bghways,” 
t871. A still better account will be found in Capt. A. Markham’s 
((.‘Whaling Cruise,” 1872. 

Loc, Cit. 
Phil. Trans. vol. xxxiii,, p. as% 
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imagine. It is not now known to the whalers; and as neither of the 
species referred to have ti.5 yet been found in Davis Btr&t or 
Baffin’s Bay,*.&hey do not come within the limits wbicli I have 
assigned to myself. 

LUS ANTIQUORUN, Gray. 
Balmoptera musculus, Flem. Brit. An. p. 30. 
Rorqualus musculus, F. CUV. C&tac&s, p. 334. 
Balana physalus, Fab. Fauna, Grad .  p. 35. 
popular namesm-Bi9 Einner, Bazorbach, (English whalers) ; 

&Whval (Swedish) ; Sildroij Boren (Norse) ; Sildreki ( 
Tunnolik, Tekkirsok (Greenlanders). 

does not go far north as a rule, but keeps about th 
of Rifkol, Holsteensborg, and other localities in Sou 
They feed upon Cod and other fish, which they devou 
quantities. Desmoulins$ mentions 600 being taken out of the 
stomach of one; I know an instance in which 800 were found. 
They often, in common with Babnoptepa Sibbaldii and B. roostrata, 
wander into the European seas in pursuit of Cod and Herrings, 
and are quite abundant in  the vicinity of Rockal. A few years 
ago much excitement was got up about the number of (( Whales ’) 
found in that locality, and companies mere started to kill them, 
supposing them to be the Right Whale of commerce. As might 
have been expected, they proved only to be r‘Finners,JJ which 
prey on the immense quantities of Cod which are found there. 

‘Whale is accounted almost worthless by the whalers ; and, 
count of the small quantity of oil which it yields and the 

difficulty of capture, it is never attacked unless by mistake or 
througll ignorance. I remember seeing one floating dead in Davis 
Strait, to which the men rowed, taking it for a Right m a l e ;  
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 nob consider- 
it m~h]l the carriage and fire to tV out the oil. The blubber 
is hard and cartilaginous, pot unlike soft glue. Its “blowing,’ 
can be distinguislied at a distance, by being whiter and lower than 
that of Balana myStiCetusB 

This species, in common with most of the family Bald 

3. BALBNOPTERA SIBBALDII, Gray. 
SibbaJ&us borealis, Gray, Cat. Senls and Whales, p. 176. 
Popular names.-This is popularly confounded with the laat, and 

the Same names are applieg to it by the whalers and Eskimo. It 

‘ c Cranz’s description of the K ? w t e n f d i ,  or Knobbelfisah (Greenland, 
i. p. 146), is not derived from his own knowledge, but, like most of his 

descriptions is copied from previous authors. 
t I am Aware that this statement i s  somewhat at variance with Dr, 

Eschdcht’s, aa contained in his paper on the “ Geographical Distribution of 
Some of the Northern Whales ” (Forh. Skand. Naturf. Kjob,, 1847, pa 103) I 
nevertheless I think that it will be found to be substantially conect. 

~ 3 Hamilton on Whales (Jardine’s Naturalist’s Library). 
F 2  
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is probably also the Ii‘epohnmc~h of the Greenlanders, nnd the 
Steypii*eythr 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 game 
as the last. Like the former, it is rarely killed by the natives. 

4. BALBKOPTERA ROSTRATA, 0. Fab. 
Popular names.-Little Finnw, Pihe Whab (English whalers 

and authors) ; Waagelival (Norse) ; Tikagulik (Greenlanders) ; 
Tschikaglcuch (I<amscliatkdales) ; Seigaal or Seival (Finns). 

This Whale only comes in the suinmer months to Davis Strait 
and Baffiu’s Bay, or very seldom during the winter to the southern 
portion of Greenland. It is not killed by the natives; and its 
range is that of its congeners. The natires 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. MEQAPTERA LONGINANA, Gray. 
Balmtoptern boops, 0. Fab. Faun. Grceul. p. 36 (non Linn.?). 
Popular names.-Hunvback (English whalers) ; Rb’rpval, Stor 

Rorhval (Norse) ; Puchelhval (Swedes) ; Iceporkah (Green- 
landers and Danes in Greenland). 

This Whale is only found on the Greenland coast in the summer 
months. For many years it has been regularly caught ut the 
Settlement of Frederikshaab, in South Greenland. I n  North 
Greenland it is not much troubled. W i l s t  dredging in the har- 
bour of Egedesminde one snowy June day, I 6aW a large XeporRak 
swim into the bay ; but though there were plenty of boats at the 
Settlement, and the natives were rery short of food, yet they stood 
on the shore staring at it without attempting to kill it. The 
natives oE this Settlement are no doubt the poorest hunters and 
fishers in all North Greenland (if we except Godhavn, the next 
most civilized place) j but there were at that time ut the Settle- 
ment natives from outlying places. Capt. John Walker, in the 
“Jane  ” of Bo’ness, one year in default of better game, killed 
fifteen Humpbacks in Disco Bay. He got blubber fiom them 
sufficient, according to ordinary calculation, to yield seventy tuns 
of oil ; but on coming home it only yielded eighteen. The ‘6 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 NACROCEPHALUS, Lacbp. 
Physeter macrocephalus, Linn. Syst. N. i. p. 107; 0. Fab. 

Fauna Grccnl. 1). 41. 

* Blower, Proc. 2001. Soc., 1804 ; Turner, Trans. XoY. SOC. Edin., vol. 
=vii. 

f In 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 seplrating species nn such &stinctioqe. 
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Popular names.-Sppcrm- Whale (English) ; Kegutilik or Kigute- 
dirksoak (Greenlanders). I t  is probably also the Potcisch (Norse), 
and T ~ ~ l d - H v a l  (Icelandic). 

Though curre?tly reported in all compilations as one of the 
most common animals of the Arctic seas, and especially of Davis 
Strait and B@n’s Bay, it can only be ranked as a very rare, and 
possibly accidental, straggler. Whatever it was formerly, i t  is 
now only known to Davis Strait whalers by name ; many will even 
ridicule the notion of its being an inhabitant of those seas. I 
found very few Eskimo who knew it even by tradition; and I 
Could Only hear of one recent instance of its heina 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 parts of navis Strait. 

7. DELPHINUS EUPHROSYNE, Gray. 
Delphinus hol15mllii, Eschricht, Skand. Naturf. Mode i Goben- 

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 Sonth Greenland. 
t o  the natives, for they ha\-e no popular names for it. 

8. LAGENORHYNCHUS ALBIROSTRIS, Gray. 
Delphinus ilsenii, Eschricht, Unders. over Hvald. 5fe Afli. i 

This is only known as a Cetacean of Davis Strait by a skeleton 
It is found also in 

Vid. Selsk. Nat. Math. Afi. xii. 297. 

from Greenland in the Copenhagen Museum. 
the Faroe Islands, and in various portions of the North Sea. 

9. ~.AGENOIIHYNCHUS LEUCOPLEURUS (RaSch), Gray. 
Dr. Gray“ has referred a skeleton from Greenland in JI~., 

Brandt’s collection to this species, and on his aiithority solely I 
claim it as a member of the Greenland fauna. We possess no 
particulars of its histpry as an arctic animal. The Nomegians 
know i t  as the &wits&ving. 

10. O R ~ A  GLADIATOR (B01111.), Sund. 
Belpi&ziis oma (L.) ; 0. Fnb. Fauna Gr@nl. p. 46 ; Reinhardt, 

Naturh. Tillzg til Rink’s geog. O g  stat- BreSkrev. af Gronl. P. 12, 
physeter microps, Fab. F. G. no. 27. 
Populnr names.- Grampus, Kille?., Sword$sh (English SIX- 

men) ; Sp&chhuggare, SviirdJisR, (Swedes) ; Stourvagn, Stauv- 
fayning (Norse) ; ArdluiR or Ardluk $’ , Ardlurksoak 8, (Green- 
landers). In  all probability the “ Pcvnah,” or Parnah (Physeteg. 
catodo72, 0. Fab.), is also to be referred to Orca gladiator. Hr. 
Fleischer assurred lne that it was an Orca, but only known to him 
by name. Curiously enough, the Kamschattdales and Aleutian8 

* Zool. Erebus and Terror, p. 34, t. 3 ;  Cat. Seals and Whales ( 1 ~ 6 6 ) ,  
p. 273. 
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have very similar names (AgZucR, fide Pallas, z001. Rosso-Asiat. 
p. 305 ; and Aguluck, fide Chamisso, Nov. Act. Amti. Nat. Cur. 
vol. xii. p. 262) for animals closely allied to, if not identical with, 
this species. 

coast of Greenland. Wherever the White Whale, the Right 
Whale, or the Seals are found, there is also their ruthless enemy 
the Killer. The White Whale and Seals often run ashore in 
ter.ror of this Cetacean ; and I have seen Seals spring out of the 
water when pursued by it. The whalers hate to see it, for i.ts 
arrival is the signal for every Whale to leave that portion of the 
aea. It is said that it will 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 laminae of whalebone are 
found bitten 06 apparently by the Killer ; and probably this is 
the origin of the story that it preys on the tongue of the whale. 
-Linnk* very happily styles it '( Balsnarum phocarumque'tyrannust 
'( quas turmatim aggreditur." Though subsisting chiefly on large 

ill not hesitate to attack the largest Whalebone 
able to swallow whole large Porpoises and Seals. 

of "one thirteen Porpoises 
having been choked by 

It has been to swallow ,four Seals 
after the other, 'apd in the course of a few 
seven individuals.$ I know of a case in 

which they attacked a white-painted herring boat in the Westela 
Islands, probabIy mistaking it for a Beluga ! Holboll once wit- 
nessed @ herd of White Whales, driven into a bsy near Godhavn, 
literally torn to pieces by these voracious sea-wolves. 

The Arduk is er time along t 

oak out of the stom 
and fourteen -Seals, the voracious an 
the skin of a fifteenth. 

11. PHOC~ENA COMMUNIS, Brookes. 
. -Po ular names.-Purpess, Sea-pig (English seame 
BU;n,f Herring-hogs, Pelloch, Bucker, P u f y - d u n t e ~ ,  
(fishermen of Northern Islandsand coasts of Scotland) 
Nisa and, more rarely, PigZwtok (Greenlanders). 

there until November, but does not go further north t 
The Porpoise arrives in the spring in Davis Strait, and stops 

* Mant. Plant., vol. ii., p. 523. 
f Gunnerus (Trona. Selsk.'Skriv. iv. p. 99) styles it Kobbeherre-LoTd 

of the seals. 

aatorJT 01' colonizing expeditions leavened not only the habits but the laiguagq 
of the conquered. Mursuin is the Swedish word for the Porpoise, bence thd 
French. Mu~6ouin and the same Shetland word, Nise (meaning sprite or 
Fblin). is the Norse term for 'it, hence we have N'm in Greenland and 
di.ecsockrin Shetland (the ock being used there, as iP many other words, a6 
a diminutive). Porpoise is only a corruption of the French porc poisson 

literally translated intB sPii.p@. so  is the Germa; 
in origin Fith the.Morse HCiTSOUin, d80 meaning 

$ Nilsson, Skand. Fauna (Diiggdjuren), p. 607. 
$ The,old Norsemen as they poured forth from Scandinavia on thei 
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ht. 67" to lat. 6g0 N. They are now and thm caught off the 
eriod. Through the kindness of 
Egedesminde, we .obtained the s 

een procured in this vicinity some 
Zimmer ; but I could see no difference,in it, so 
examined in .the roughly prepared state, from 

usually found 0x1 the British coast. That the Phctena 
@ra, Gray," is different from the ordinary Porpoise, I am 

inclined to doubt. I have examined several Porpoises caught on 
the British coast, and have invariably found these tubercles on the 
antefior edge of the dorsal An wore or less developed. hdQpen- 
dently of this, it is questionable whether such v&abIe ,charW$erg 
(and we know that there are many such characters in Cetwiia 
;which give no SPeCifiC distinction) warrant the separation of' 
phoocena tubercutifera fWm p.  comntunis. The flesh of the 
Porpoke is far from contemptible as an apt 
relished by sailors.? 

Nowhere in the A w A ~  regions is it h 
day, at least, vast numbers were taken in 
near Petite ReviBre, from the. end of Se 
of November, when they were in quest 
Arctic Zool., p. 62. 

12. BELUGA CATODON (L.), Grpy. 
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places in the ice. I t s  range may be said to be the same as the 
Narwhal's, and during the summer months corresponds with that 
of the Right TVliale, of which i t  is looked upon as the precursor. 
I t  wanders, however, further south than the Narwhal, being 
found as a regular denizen as far south as 63" N. lat., though on 
the opposite coast it reaches much further south, being quite 
common in the St. Lawrence River. The Greenlanders during 
the summer kill grent numbers of them, and preserve their oil, 
and dry their flcsh for winter use. Of this animal and the Nar- 
whal, about 500 are yearly caught ; but the majority of this num- 
ber consists of the White Whale. It feeds ou Criishcea, Fish, 
and Cephalopoda; but in the stomach is generally found some 
sand. The Greenlanders often jocularly remark, in reference to 
this, that the Kclelluah takes in ballast, Great numbers are 
caught by means of nets at tho entrance of fjords and inlets, or 
in the sounds between islands. The young are darker-coloured 
than the adult, and can at once be distinguished among the herds 
of the ordinary waxy white colour. It is said to be rarely seen 
far. from land. The males and femalos are together in the drove, 
and not separate, as has been stated. Their blast is not unmusi- 
cal ; and when under the water they emit a peculiar whistling 
sound which might be mistaken fqr the whistle of a bird, and on 
this account the seamen often call them sea-canaries ! I t  is rarely 
that the whalers kill a White Whale, their swiftness and activity 
$ving them more trouble than the oil is worth." They are some- 
times also called '' Sea-pigs,'' from their resemblance to that 
animal when tumbling about in-tho water. 

13. M0NODOh.t MONOCEROS, ?%In. 
(a) Popular names. - Narwhal, Unicorn, Unie (English 

whalers) ; Narhval (Scandinavians) ; TugaliR, Kelelluak-Ker- 
nektok, or Kernektah (Greenlanders) ; KcZeZZuak-tuak (Eskimo at 
Pond's Bay). The worcl Narwhal is derived from the Gothic, and 
means the '' beaked whale," the preGx nar  signifying beak or snout. 

(p)  Descriptive remarks.-The female Narwhal is more spotted 
than the male. The young is again much darker; and I have 
seen individuals which were almost whitc, like the one Anderson 
describes as having come ashore at the niouth of the Elbe. In  a 
female killed in Pond's Bay, in August 1861, the stomach was 
corrugated in complicated folds, RS were also the small intestines. 
I t  contained Crustacems, bones of Fish, and an immense quantity 
of the horny mandibles of some spccies of Cephalopod (probably 
Sepia Zoligo) firmly packed one within the other. I n  its sloinach 
mas a long Lzrrnbricus-like worm ; and the cavities behind. the 
palate were filled with froth and an innumerable number of Pttle 
worms, such as Scoresby describes in his account of the animal. 

' * One of the whalers, a few summers ago, killed several hundreds, but this 

t hmarck subsequently usurped this name for a genus Of Pectinobranchiate 
is an almost isolated case. 

Mollusca. 
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In some animds which I examined the bone was quite eaten 
away by them, and that portion of the lining membrane which 
remained w a  red or inflamed. There is a curious anastomosis of 
reticlllating 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 tlie head, large, semilunar, opening 
on either side into two sacs lined with a dark mucous membrane ; 
these openings, again, leading to the bronchia and the lungs. The 
blow-hole has byt one opening externally, but about an inch. 
down is divided Into two by a cartilaginous septum, continuous 
little further down with the bony partition seen in the skull. The 
rima glottidis is exactly described by the late Prof. Fleming, in 
the ‘6 Wernerian Trans.” (~01. i. p. 146). The female (except 
in very exceptional cases) has no “ horns ”; but imide 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 ‘‘ wrinkled ” longitudinally. Double-tusked 
ones are not uncommon; I have seen them swimming about 
among the herd, and several such slrulls have been preserved. 
Among others, there is a specimen presented by Capt. Graville, in 
the 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 hon~ology of structure 
(as I think) kept up. O n  the sides of each gum are transversd 
markings, either corresponding to the alveoli of the teeth or to 
the position of the laminre of the whalebone in the Ratrenide, 
The under jaws are very light and quite hollow posteriorly for 
half their length, as in most species of Cetacea ; this cavity is fill& 
6 t h  a very fine blubber. The tongue is regularly concentrically 
grooved and attached its NhOle length, SO as scarcely to be recog- 
xlized as it lies flat on the base of the mouth; the roof of the 
mouth is correspondingly marked. The tungs are each about la 
foot long ; the kid~tey 9 inches long and about 44 inches broad ; 
tile ~ ~ ~ t ~ ~ l ~  were very distinct and distended ; the large intestine 

broadest &bout 4 inches in diameter, at  thinnest about 14 inch, 
and about 60 feet in lengt11. 

The pectoral $72 is not notched bdow (as would seein from t,ho 
plate in IZamilton’s book on Wl1ales), but smooth and entire; 
curved below, the greatest curve pointing posteriorly, but with the 
thickest part of the fin anteriorly. The animal was greyish or 
vel.t&,-black, with white spots, sometimes roundish, but more fie- 
quently irregular blotches of no certain outline running into one 
another. There were no spots on the td or fin ; waxy-looking 

shaded off on each side of the indentation of the tail, which 
is white at the line of indentation. The ridge along its back 
corresponding to the dorsal fin is Of a uniform height of 1 inch 

One of the tusks is 3 ft. long, and the other 4 ft. 
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throughout, irregularly notched on the top, like the ,,embrasures 
of a castle-wall, and is formed of blubber covered T t h  the common 
integument of the body, of which it is merely a raised fold. 

(7) Habits, &.-The Narwhal is gregarious, generally 
in great herds. I have seen a herd of many thousands travdlmg 
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 swimming. 
It is very active and will often dive with the rapidity of the 
B.-mysticetus, taking out 30 or 40 fathoms of line. These “schools” 
are not all of one sex, as stated by Scoresby, but males &nd 
females mixed. It couples in an upright position ; and seems to 
produce at  about the same time m the Right Whale. UsuaQy 
only one young one is produced, but cases in which a female con- 
tained or produced two are known. The use of the tusk has 
long been a matter of dispute ; it has been supposed to use it to 
atir tip 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 occnsinnally on0 
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 
near enough to the skull. Fabricius thought that it was to keep 
the holes open in the ice during the winter ; and the following 
occurrence seems to support this view. In  April 1860, a 
Greenlander was travelling dong the ice in ,  the vicinity of 
Christianshaab, and discovered 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 
arouod. It was described to me as akin to an “ Arctic Black Hole 
(* of Calcutta,” in the eagerness of the animals to keep a t  the place. 
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 of 
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: I n  the ensuing summer the natives found 
many waBhed up in the bays and inlets around. Fabricus describes 
I& similar scene. Neither the Narwhal nor the White Whale are 
timid’ animals, but will approach close to, and gambol for hours 
in the immedrate vicinity of the ship. 

(6) 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 o f  Danish Greenland during the spring 
and winter, migrating northward and westward in the summer. 
It is rarely seen south of 65O N. lat. 

(E) Economic v&c.-In early times the tusk of the Narwhal 
was highly valued as a medicine; and Master Pome&, in hi8 
‘‘ Compleat Historie of Drugges,” gives special directlous regarding 
the eelection of them. The scra$ngs were esteemed also- 
pharmic, and used of old in malignant fevers, and against the bite 
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o’f serpents. Cups made pf it were believed to possess the‘power 
of detecting and neutralizing any poison contained in them. 
R o m  this “horn” ah0 was distilled a strong ‘ I  Sd ~oldile.’? 
TO this day the Chinese esteem them for their medicinid pro- 
perties. In old, times it was imposed upon the world as the 
horn of the “unicorn,” and sold at a very high price. The 
heirs of the Chancellor to Christian Frisius of Denmmk valued 
one at 8,000 imperials. (Mus. Reg. Hafnie.) I n  1861 the price 
of Narwhal’! ivory Was Is. 66, per Ib., but of late years it has 
risen prodlP?usb’ 1n ’ J a b  owing to the repair of the Chinese 
palaces, but 18 again falling. I n  the Palace of Rosenkorg is a 
fhrone of the kings of Denmark manufactured of this ivory ; 
Capt. Scoresby (the father of the Doctor) had a bedstead mado OF 
it, The oil is highly esteemed, ahd the flesh is very palatable.* 
m e  skin of the Narwhal boiled to a jeIIy is looked upon, and 
justly SO, as one of the prime dainties of s Greenlander. The 
hospitable Danish ladies psident in that country always make 
a point of presenting a dish of mattak to their foreign visitors, 
who soon begin to like it. also h m a n t ,  Supplement to Arctic 
2001. p. 100. 
14. GLOBIOCEPH ALUS SVINWAL (LucBp.), Gray. 
Delphinus melas, Traill, Nicholson’s Journal, pol. xxii. (1809) 

Delphinus deductor, TrailI, MS. and Scoresby’s Arctic %dons. 
, 

Del  hinus globiceps, Cuv. Ann. MUS, Xix. t. 1. fig. 2. 
Be$hinw tzi~sio, 0. Fabr. ,Faun. Gr&nI. p. 49. no. 31. 
PopuIar names.-BottEc-ntose,se% Caaiitg m a t e  (fishermbu ana 

seamen) ; Grindaqueah~ (Faroe Islands) ; Grinde-Hval (Swedish 
and Danish) ; Nesernah Nisariiah (Greenland). The term 
Bottle-nose is applied by s d o r s  to several species of Whales. In 
fat any Whale which is pt a ‘‘ Right Whale,” ‘( 
macity 7’ (spermaceti), purpess,” “ unicorn ’’ 
cc White Whale J7 is with them ineluded under the 
(C Bottle4os,%.” The common and most characttiristic name fori 
this Whale is that used in the north of SCOtlaud, viz. ca&g oy 
driving Whale-& term translated into $eductor. t 

There seems little doubt that this 18 the De&hinw ta?y& of 
Fabricius, as the Eskimo name Nesernak 1s applied to the present 
&imal. If so, Fabricius’s name has!@ priority ; but, as it I.& 
been confounded with another specW I t  1s better to k e ~ p h d p & ~ e J . $  
most barbarous trivial name. Gray and other authors look upon 
Fabricius’s Neserrzak as t*he type of a distinct species, and have 
described it as !z%6?*&0 t?*CCflcatZU. The BeL’phinus twncatus of 
Montagu (Wernerian Society’8 Trans. vol. iii. t. 5. fig. 8) is a 
totally different animal. Fabricius’s description v‘ Frons rotunda, 

* Though indeed the learned WorRIjnS warns us that it is a deadly poison, t It hm no connexion with calling, as it has soinetimes been translated, 
even in works written by Scotchmen. It is derived fmni the Scotch word 
cas, signi~ying to drive, relating to their ordinary method of capture, *,, b$ 
driving them ashore. 

p. 21. 

vol. i. p. 496, t. 13. fig. 1. 
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declivis s. sursum repanda, desinens rostra attenuatiore ; sic 
fronti anatis mollissima: non absimilis,”), though seemingly con- 
tradictory of the identity of the Glohwcephalus svineyal and 
Delphinus twrsio 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- 
f ire I anno t  see mliy we should receive the others otherwise 
than as approximately correct. Fabricius enjoyed dyring 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 lie 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 fiom the natives’ narration, 
and not from actual specimens. Any one who has examined such 
unwieldy animals as the Cetacea must kuow horn difficult it is, 
even under the most favourable circumstances, to arrive at anything 
like an accurate idea of the animal the external iippearance of 
which we may be desirous of describing. Therefore, as the 
Greonlanders call this animal &kernah, as tho description does 
not widely differ from the appearance of the Caaing Whale, and 
as Montagu’s Delphinus truncatus, with which it has been 
supposed to be synonymous, has never been found in Davis Strait, 
while the present species has, me are warranted in concluding, 
with Dr. Rcinhardt, 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 tho summer time 
along the whole coast of Danish Greenland. An excellent 
account of this species is given by Turner and M‘Bain, derived 
from the esamination of some individuals of R drove which came 
into the Frith of Forth in the spring of 1867 (Journ. Anst. and 
Phys. 1867, and Proc. Roy. Phys. SOC. Edin. 1866-67 iced.)” 

15. HYPEROODON DUTZKOP, LllC6p. 
Monodon spurius, 0. Fnb. Faun. G r a d .  p. 31. no. 19. 
Chanocetus P-ostratus (Mull.), Eschr. Undersog. over Hvaldyr. 

@e Afh. 1845; Reinliardt, T i l h g  til en Beskrev. af Gronland 
(Rink), p. 11. 

* For the anatomy of this species, see Murie, Trans. 2001. SOC. vol. viii., 
p. 235. In the Zoological Society’s ‘6~roceedings” for 1853, p. 105, there 
is a notice of a paper “ On the capture of Delphinus OTCU in South Greenland,” 
by M. Rehuller, in which it is said that the number taken at Westmanshavn 
since 1843 was 2,200, whereas between 1819 and 1843 there were only 280. 
This additional capture, amounting in the aggregate to the value of 4,0001. 
*ling, was described as being due to the introduction of nets. Now there 
is no such place as “ Westmanshavn” in Greenland, and I question if 2,200 

ever been killed in Greenland since the beginning of time. 
ApParentb the notice refers to the capture of ClobiocephuIus in the Baroe 
Islandp. 



COPE ON OETACEA FROM GREENLAND 93 

popular 31a1nes. - Bottle-nose or Bottlie (English whalers) ; 
A7abhhval (Scandinavians) ; Andavnc$a (Icelanders) ; Dogling 
(Faroe-i&nders) ; Anwnak (Greenlanders). 

 hi^ is undoubtedly the Monodon spui*ius 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 
coast, Fabricius couldhave 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 oil as One ship's crew some years ago killed 
fifteen, and the oil Was represented to me as mixing well with 
spermaceti, and sel11ng f 0 r - h  same price, viz. 10s. 6d. per gallon, 

Narwhal. 

16. H ~ ~ E R o o D O N  LATIFRONP, Gray. 
Layenocetus lat@ons, Gray, Proc.  ZOO^. SOC. 1864, p. 241. 
This species is known from skulls and skeletons in various 

museums ; and as an Arctic animal from a skull brought from 
( 6  Greellland '' by Capt. WaSehaIn, slid now in the Newcastle 
Museum, and by a skeleton from the sanie region in the Copeii- 
hagen University Museum. Greenland, however, is a loose term ; 
but from what I have said as to the range and habits of H. 
butzhof, we may safely conclude that this has been obtained in 
Davis Strait. I am not aware that we have any external cbarac- 
ters to separate i t  from tho preceding, but yet the apparently 
constant distinction presented by the skull would lead us to 
believe in its distinctness. Therefore, though we may not go so 
far as Eschricht in believing it to be the male of I% lutzkof, 
yet we must hesitate before joining in the opinion o f  even such 
an experienced zoologist a.9 nr. Gray as to  its claim to generic 
rank. 
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VI.-NOTES on BIRDS which have been found i n  GREEN 
LAND. By ALFRED NEWTON, M.A., F.R.S., Professor of 
Zoology and Comparative Anatomy in  the University 
+of Cambridge. 

Though many authorities have been consulted in making the 
following compilation, it is founded mainly on the excellent 6‘ List 
of $he . Birds hitherto observed in Greenland ”, by Professor 
Reinhardt, which was printed in ‘ The Ibis ’ for 1861 (pp. 1-19) 
and 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 here incorporated. I have further to 
acknowledge, with sincere thanks, his great kindness in sending 
me the proof-sheets of his latest contribution to the subject, made 
during the present year and as yet unpublished (q. cit. 1875, 
p. 127), that I might avail myself of its valuable contents. On 
the other hand, it must be confessed that Prof. Iteinhmdt’s ‘‘ List ”, 
thoughsall one could desire as regards the stray visitors to Green- 
land, gives few or no particulars of the habitat of some of the 
species which regularly frequent that country, and this informa- 
tion I have had to supply from the work of the ill-fated 
whose Ion residence there a8 an officer of the Danish ‘Go 
and taste $r Ornithology rendered him a most trustworthy autho- 
rity on this head. The works of the naturalists of the last centuyy, 
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’n, published in 1819, by the venerable Sir 
Edward Sabine, and the far too meagre Natural-History Sup- 
plements to the several ‘ Voyages , of Parry and of Ross-works 
which excite regret at the glorious opportunities SO ingloriously 
missed through the absence of special naturalists, and only redeemed 
from utter opprobrium by the zeal of volunteers.8 The long 
series of expeditions in search of Franklin’s ships from the same 
cause was still more barren of results in respect to Arctic Orni- 
thology, so that a single discovery of Sir Leopold McClintock’s,** 

* Videnskabelige Meddelelser, 1864, p,: 246 ; 1865, p. 241 ; 1872, p: 13?. 
f ‘ Ornithologiske Bidrag til don gronlandske Fauna.’ Naturhistoriske 

Tidsskrift, 1843, pp. 361-457. A German translation of this memoir by Dr. 
Paulsen W&B published at Leipzi in 1846, and again reissued in 1854. 

2 Ornithologia Borealis. Ha&a,: 1764. 8vo. 80 pp. 
5 Fauna Groenlandica. 
11 Transactions of the Linnean Society, Xii. pp. 527-559. 
TT The result of nearly all that was then ascertained about Bir& is embodied 

in &~mcoqd volume of the well-known ‘Fauna Boreali-Americana’ by 
fhainson and Richardson. (London: 1831,4to., 623 pp.) ** Journal of the Royal Dublin Society, 1856, pp. 57-60. 

Hafnim et Lipsire: 1780, avo. pp. 53-124. 
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and the notes of Dr. Jhvid Walker*, who did not possess any 
special proficiency in the study, furnish almost the only increase 
to ow knowledge ?f the subject gained during that period.? 
The different American expeditions, judging from what has been 
published &out them, added absolutely nothing-a fact particdarly 

egretted when we regard the high latitudes they successively 
d. More in this respect was achieved by the Germans, and 

the observations of Dr. Pansch, contained in the elaborate 
work of Dr. Finschf, we owe information of some value. To 

works not especially treating of Arctic Ornithology, or 
of the Ornithology of Davis Strait at least, there is no need for 
me here to refer more in detail. 

It is now beginning to be recognized by ornithologists that to 
draw any sound cOnclUSiO.ns from the avifauna of a country we 
mu& strictly limit our bmls to the species of Birds which either 
breed in or annudy, 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 are indeed eminently worthy of regard from another point 

, throwing light as they do on the general question of the 
rings of Birds, but they are of little account in the aid they 

g;ive to elucidating the 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 denizens only leads to confusion, and espe- 
cially wouldit do so in tbe present case when the two categories 
are dpos t  equal in number, while most of the stragglers have 
Qccurred outside of the Arctic Circle, and in places lying many 
dbgrws of latitude to the southward of the tracts which the new 
Expedition is to explore. Still further to direct attention to these 
lasttracts, hhe names ofthose species which, so far as one can judge, 
may be not unreasonably bOked for in Smith Sound, and some 
of them thence to the northward, are printed in thick type, while 
thd names of those which are lcnown to breed in Greenland 

Y Ibis, 1860, pp: 165-168; Journal of the Royal Dublin Society, 1860 

t The majority ofwmh ornithologicai specimens as were collected during 
the Franklin search passed into the possession of Mr. Barrow, who subse. 
quently gave his collection to the Muscum of the University of Oxford, and 

catalogue of it has been published by Mr. Harting (Proceedings of the 
zoological Society, 1871, pp. 110-123). 
. $ Die zweite deutsche Nordpolarfahrt. Leipzig: 1874. 2 vola. 8 ~ 0 ,  ool, ii. 

pp. 61-67. 

pp. 178-239. 
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found generally or throughout Greenland the words (‘ in suitable 
“ localities” must be understood to follow, even though not 
inserted. 
1. HALIARTGS ALBICILLA. White-tailed Eagle. ‘’ Nektoralik,” 

Inhabits generally and breeds in the whole of Danish Green- 
Imd, including the eastern coast. I ts  nortliern range not as yet 
determined. Being tlie only Eagle found in the country, there 
Seems no need to give here its diagnostic clraracters. 

6‘ Tertersoak.” 

( I.) Pa?tdion Aaliaetus. Osprey. 
A single specimen obtained (25 Sept.) at Godhavn, by 

Xr. E. Whympei; and sent to tlie Nuscum of Copenhagen. 
Must be regarded as a straggler (most likely from America), 
since it is not found in Iceland, and has only once been known 
to occur in the Faeroes (1848). 

2. Falco candicans. Greenland Falcon. ‘6 Kirksoviarsuk- 
kakortuinak. ” 

I n  summer more 
common 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 been 
determined. 

The white form of Great Northern Falcon. 

3. FALCO ISLANDUS. Icelantl Falcon. ‘‘ Kirksoviarsuk-kernek- 

The darker form of Great Northern Falcon, by some held to 
be distinct both from l? caiadicaias and F. gyrfalco. The northern 
limits of its breeding-range have not yet been determined. A 
young male Falcon, killed 24th September 1872, on the Fiskenoee, 
referred by Dr. Fiusch to 25: gyifalco, probably belonged to this 
form. 

4. FALCO PEREGRINUS. 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 Eaffin’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. 

tok.” 

millekulartok.” 

(2 . )  Falco msalon. Merlin. 
A specimen caught at sea (]at. 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 speciee 
in Iceland ; in North America replaced by the nearly allied 
F. colundarius. 

(3.) 7 i~~nunculus  alaudaiius. Kestrel. 
One said to have flown on-board ship off Cape Farewell, 

(Sabine, SuppL on Parry’s first return voyage, and killed. 
App. p. cox.) 



5. RTyctea scandiaca. Snowy Owl. “ Opik,” (‘ Opirksoals.” 
Very common ; in summei. more iiiimerous in the Northern 

Inspectorate than in the Southern. Found also 011 the Eastern 
coast, and extends westward to LidJon Island and Melvillc 
Island (75’ N.). A thoroughly circumpolar species, migrating in 
winter to lower latitudes, and, from its white colour and large size, 
~icapable of being confounded with any other speciee. 

6. Asio uccipitrinus. Short-eared Owl. ‘6 Siutjto1c.” 
A m ~ r c e  species in  Greenland, but perhaps breeds there, though 

not further to the soutllwarcl than (is0. Its northern Isnnqe 
dtogether unknown, but it has been shot on the Green Islands In 
Disco nay, lat. 68’ 50’ N. 

Sphyropicus vurius. Yellow-bellied Woodpecker. 
( 4 * )  One foupd dead near Julianehaab, July 1845 ; another sent 

(5.) CoZaptes aul’atzss. Flicker or Golden-winged Wood- 

Herr Moschler has recorded tho receipt of a specimen 

from Greenland about 1858. 

pecker. 

from Greenland in 1852 (Journ. fur Orn. 1856, p. 335).* 
(6.) Clmtura pelasgia. Chimney-Swift. 

One shot in 1863 near the Sulrkertop (Roinhardt, Vid. 
I\ledd. 1865, p. 241). 

(7.) Hivundo howeoruni. Barn-Swallow. 

* about 1830, the other at Nen0rtalik.t 
(a.) Yireosylvia olivacea. Red -eyed Flycatcher. 

Two known to have been obtained, one at the Fislislrenss 

One received from Greenland in 1844, and most lilcely 
from the Southern Inspectorate. Sir Oswald Bfosley 118s 
recorded the occurrence of this American species in ~ ~ ~ ~ l ~ ~ , d  
(Nat. Hist. Tutbury, p. 385, pl. S). 

(9.) ,Bmpidonax pusillus. Little Fiycatcher. 

( 1 0 . )  ~07ztopus borealis. Olive-sided Flycatcher. 
rwo received from Godthaab in 1853. 

One shot at Nenortalik, 29 August, 1840, and seiit to tllo 
Royal Museum at Copenhagen. 

( 1  1.) Del&-mca virens. 

(12.) Dendvmca coronatn. Yellow-rumped Warbler. 

(13,) -7Jeizdmca striuta. Black-polled Warbler. 

Blttck-throated Green Warbler. 
One Relit from Julianehanb ill 1853. 

Three examples prior to 1860. 

One sent from Godthaub in 1553. 

* Cho~dedibs  popetitc. Amcricm Night-I-Iamk. Onc found dead on 

t cot& riparia. Snud-Martin. A pair said to have been Reen 011 Melville 
hfelvillo Island. 

Island, 9 June, 1820 (Parry, Jourcal, &s. p. 195). 
36128. a 
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(14.) &ndroxa blackburnire ? 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. 

(15.) Parula americana. Particoloured Warbler. 
One sent from the Southern Inspectorate in 1857, in a very 

bad state, but quite recognizable. 
( I  6.) Helminthophaga ru$capilla. Nashville Warbler. 

Obtained twice :-once at Godthaab about 1835, and again 
at the Fiskenaes, 31 August, 1840. 

( I  7.)  Geotiilypis pAiladelpJiia. Mourning Warbler. 
One obtained at the Fiskenss in 1846, another at  Juliane- 

haab in 1853. 
(18.) TToglodytcs palustn‘s. 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 G~NANTHE. Wheatear. ‘‘ Kyssektak.” 
Known to breed in Greenland from the time of Otho Fabricius, 

and, according to HolbCll, extending its range to lat. 7 3 O  N. and 
even further. Strays also to t h e  westward, and observed by 
James Ross, 2 May, 1830, in Felix Harbour (lat. 70” N., long. 
9l0 53’ W.). Obtained on Shannon Island by the German 
Expedition (Finsch). The peculiar distribution of this sliecies 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 pnigratorius. American Robin. 
An adult malo shot near Kornuk in the Godthaab Fjord 

(Reinhardt, Vid. Medd. 1865, p. 241). 

(21.) ‘6 Turdus minor.” 
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. Paulscn in 1845, another shot at Frederiks- 
(22.) Turdus iliacus. Redwing. 

hartb, 20 October, 1845. 

(23.) &hotaca% alba. white Wagtail. 
One sent from the Southern Inspectorate in 1849, pnother, 

obtained by Dr. Walker, at Godhavn, in August 1857. 

8, Aiq~aus LUDOYICIANUS. Pcnnsy~vanian Pipit. 
Supposed to breed in Greenland not further south than ]at. 

67” N., but unquestionably does 00 in the northern parts of the 
Nortll-Amcrican continent. 



(24.1 Antlaus pratensis. Meadow-Pipit. 

(25.) otocorys alpestris. 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. 

9. Plectrophanes nivalis. Snow-Bunting. “ Kopanauarsuk.” 
Breeds generally th1,oughOut the -country, and. said to be the 

commonest land-bird 011 the Eastern Coast (Pansch). Breeds also 
on Melville l?Peninsula, and is very numerous on the Parry Islands. 
Seen by Kane at Rensselaer Harbour in June 1854. 

10. PLECTROPHANES LAPPONICUS. Lapland Bunting. ‘‘ Nark- 

Also breeds generally throughout the country, as well as 011 
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 iiumerous, 
but certninly a breeding bird, though its nest has not as yet beeD 
found in the country. 

12. LINOTA LINARIA. Mealy Redpoll. ‘‘ Orpingmiutak,” 

Said to breed generally throughout Greenland, suitable localities 
being, of course, understood, but i s  migratory there. Seems to be 
indistinpishable from the 3’ringilla linaria of Linnileus, the p. 
,hy?alis of most English authors, but not their F. liiiuria, \vhicll 
is a much smaller and more rufescent form. 

13. LINOTA CANESCENS. Greenland Redpoll. 
Said to be constantly I.CsidC% and a regular breeder, but llot 

furtller south ttiaii lat. 70” N. Occyred also in Kaiser >bnz-JosePs 
Fjord, 1 August, 1870 (FinSch). rho Limta hornenianni of Hal- 
b~11, and povsibly the Bgiothus rostratus of Dr. Coues. 

sarmiutak..” 

‘6 Anarak.” 

(96.) L ~ &  leucoptcra. American White-winged Crossbill. 
An adult specimen procured about 1831 from the east 

coast by an Esquimaux. SubSeq*entlY anotheradult and three 
young were obtained in South Greenland. 

(27.) Xantj’~ocep7~al~s icterocephalus. Yellow-headed Maize- 
bird. 

One obtained, 2 September 1820, at Nenort&k. 

A single specimen sent by Holbijll. 
( 2 ~ ~ )  sturnus vulgaris. Starling. 

(Qu. X. f&!rOefaSiS, 
Feilden, if that be a distinct species ?) 

14. Corvus corm. Raven. ‘( Tullugak,’’ cc Kerid~tok.” 
Breeds more in South than in  North Greenltmnd, :uid &O ObRerveJ 

011 East Coast. &?vera1 pniw RCen on Melville Island. A 
a 2  
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spccimen from Ececlicy Island in the Barrow Collection. 
sweral times on Pai~y’s Second Voyage. 

15, Lagopus rupestris. Rock-Ptarmigan. “ Akeiksek,” 

The only species of the genus which inhabits Greenland, wlicre 
i t  occurs equally on the East as on the West Coast. Found by the 
German Expedition on Sabine and Clavering Islands. IU great 
abundance on the Parry Islands, and thence sotithward 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 
under that name L, reinhaidti and L. islaizdorum) seem never to 
acquire entirely black feathers on the Iwenst as do the males of L. 
mutus-tlie Ptarmigan of Scotland and the European continent. 
The females and the males in winter of thr different forms call 
hardly be distinguished. 

Noticed 

‘‘ Kauio.” 

(29.) C ~ e x  pyatensis. Coriicralm 
One obtained at Godthaab and sent to the Museum of 

Copenhagen in 1851. 

(30.) Orex pop*zanu. Spotted Rail. 
One obtained at Godthaab, 28 September, 1841 ; n second 

taken at Nenortalik was sent to Copenhagen in 1856. 

(31.) Crex caroliiza. Carolina Rail. 

(32.) Fulica americaiza. American Coot. 
One killed at the Sultkcrtop, 3 October, 1822. 

Twice obtained in Greenland, and in tlie same ycar (1854 
The Iatler --once at Godth<mb, and oncc in Disco Bay. 

example is in tlie Barrow Collection. 

(33.) Aidca ciiaereu. I-Eeron. 
Said by Crsntz to Iiave bccn seen in South Greenlantl, 

A young bird found dead near Nenortalilr 27 August, 1765. 
in 1856, and sent to Coponhngcn. 

(34.)  Botuurus Ic?ztiyi?rosus. American Bittcnl. 
One caught by dogs during a storm at Egedcsminde in 

1869, and identified by its remains.* 

(35.) Hawtatopus ostrandcgus. Oystci*c,ztcIicr. 
One sent from Julianehaab in 1847, anothcr in  1871 from 

Godthanb, uud a third from Ncnortalilr in 1859. 

16. Strepsilas interpres. Turnstone. ‘‘ Tclligvali.” 
Not common according to I~olbiill, but breeds ge~lolnlly dorig tlie 

coast. Found by the German ICspcdition in Sabino Inlrmd a,nd at 
capo Broer-Rriys. Recorded from \Vintcr Island in Junc~, and breeds 

* Qrus canadensis. Brolvn Crane. @ne obLiincd near Igloolilr 25 June, 
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(3d.) Totanusjavipes. Yellowshank. 
One sent from Greenland in 1854 to Herr MGschler (Journ. 

f. Om. 1856, p. 335).% 

20. Calidris arenaria. Sanderling. 
Scarce, and said not to breed further south than lat. 68”, but 

the young have been obtained at  Godthaab. 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. Zool. SOC. 
1871, pp. 56, 546, 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 coloiiring (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 as 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. Grey [or Red] Phalarope. 
4‘ Kai ok ? ” 

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. Its  common English name of “Grey”  
Phalarope is exceedingly inapplicable when in its summer 
plumage, for then the whole of the lowcr parts are of a bright 
orange-red eolour, 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 oftcn mistaken for the next 
species, which is far more common, acd readily distinguished by 
the white plumage of its lower parts-even in summer, and its 
more slender bill. 

22. Phalaropus hyperboreus. 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.” 

* Cutoptrop7iorus senlipulnzutus. A bird seen by the lntc prof. 
Goodsir in Exeter Sound was ascribed by him to this species (Arctic Voyage, 
p. 145) ;but the matter must be regarded aa doubtful in the highest degree. 

t Phalaropus wilsoni, though never yet met with far to the northward, may 
be not unreasonably expected to occur, if only a8 a straggler, within the 
ArCtlC Circle. It can be readily distinguished from either of the foregoing by 
its longer and more slender bill and legs. 

Willet. 



NEWTON ON BIRDS IN GREEFLAND. I03 

(39.) y9ins9a milzutilla. American Stint. 

(40,) T&ga maculata. Pectoral Sandpiper, 

One shot in the spring of 1867 on Noursoak Peninsula.* 

One was received from Greenland in 1851 by the Copcn- 
hagen Museum, and two more examples were sent thithtr 
from Nenortalik in 1859. 

23. TRINGA BONAPARTJI. nonaparte’s Sandpiper. 
Believed by Holboll (according to Dr. Paulsen) to breed near 

Julianehmb, where small flocks of both oId and young birds have 
been observed in August, A very young bird was obtained 
at Nenortalik in 1835, one undergoing the change to,winter- 
plumage in 1840, and three were procured there in 1841. 

24. Tringa a lpha.  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 certaiuly does on Melville Peninsula, and else- 
where on the coast of Davis Strait. The Dunlin of the American 
continent seems to be constantly larger than that of Europe, and 
has been described as distinct by the name of Tr i i~ga  americaiza. 
No appreciable difference in plumage is, however, perceptib1e.t 

25. Tringa striata. Purple Sandpiper. ‘‘ Smbarquk,” ‘‘ 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. Thnga canutus. Knot. “ ILnjok ? $ ” ‘6 I<ajordl& ? $7 

Rare in the South but often met :with in the North : believed 
not to  breed below ht. 68’ 18 thought to have its nest i n  tlie 
bays of Greenland, but  thent tic eggs seem never to have been 
obtained in that country, nor are such known to exist in collec- 
tions. After tlJ0 breeding-season TCSOrtS to the outer islands. Is 
reported to ll%ve been found breedmg on Melville Peninsula, and 
in *eat abundance on the l>LLl’ry I s h d s .  The large flocks of 
this bkd which in autumn and spring throng our own coasts, as 
well as those of Europe and temperate North America, to say 

* rcT. 7JLinuta.” A single specimen brought home by Mr. Edwards 
(Richadson, App. Parry’s 8ccOnd Voyage, p.  354). Tho ’ I  II: nlinuta ’3 of 
Dr. Walker was T. striata. 

t There are sevcraI other species Of Shore-Sandpipers which may bo not 
loolred for (perhaps 1:s stragglers) in high latitudes. Little, 

if anythjng, is known of their hreeding-habits, and therefore the O C C U ~ T C ~ ~ ~  of 
such ‘birds is especially worthy of attention. 

2 This name is also common to Phalnropus fulicarius, doubtless frorn the 
similarity in the C O h r  of the summer-plumage O f  the two species. The 1cnOt, 
however, is at least twice as large as the Phalarope. I n  Iceland, where both 
birds occur, they are equally confounded by the natives. 
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nothing of countries lying much further to the southward, whiie 
its breeding-habitx are not knolvn wit11 any certainty, render it 
er;pecially an object of interest ; and any light that can be thrown 
on its place and mode of nidification will be most valuable, for 
there is no common bird respecting the summer-liaunts of which 
ornithologists are at present more ignorant. About the size of a 
large Snipe, but with much shorter bill and legs, it is in suiiilner 
of a bright orange-red on all the lower parts, and above mottled 

‘with black, reddish-brown and white, the sump being white 01‘ 

white tinged with red. I n  its chief breeding-quarters, mllerevcr 
they may be situated, it must be numerous, judging from its 
abundance at other tirncs of the year. Large flocks are Irnown to 
occur in Icelacd, but these do not stay there many days and pass 
on--obviously to the northward. It lias not been met with on the 
east coast of Greenland nor in Spitsbergen ; the presumption, there- 
fore, is that the countsies to the west or north of Greenland are 
the goal of its vernal migration. 

(41.) MaworAampAus griseus. Brown Snipe. 
One sent from the Fiskenas in 1824. 

27. Gallinago niedia. Common Snipe. 
One received by Dr. Paulsen in 1845, but the species has been 

SO often observed in Greenland, that it may very lilrely breed 
there, though positive information as to the fact is not forth- 
coming.” 
(42.) Liniosu uyocepr’luZrl. Hack-tniIed Godwit. “ Sarg- 

Fabricius seems to have seen a single specimen, a id  0110 is 
varsurksoak.” 

said to have been obtained at Godtliaab prior to 1820. 

(43.) ATUnzenius lorcatis. Esquirnaux Curlew. 
Two specimens supposed to  have been of Greenland origirl 

have been received t i t  Copenhagen ; 011(: brought, in 1858 
and was said io have been ,¶hot a t  Julianehnal, ; about the 
other Prof. Reiniiardt knows nothing7 

(44.) Nunzeizius hudsonicus. Hudsonjaii Curlew. 
One sent from Godthaab many years since by Holboll, 

who says he had seen two others from Julianehaab and the 
Fiskenscs respectively. 

28. Nutnneizius p~L~opus.  Whimbrel, 
Nearly a dozen examples, sent from all pnrts of the country, 

have been received, and, though IIolbOll doubts its doing so, 
Prof. Reinhnrdt thinks that this species may breed in Greenland. 
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nest seems to have beeu nndiscovered until 1853, when Sir L. 
M‘Clintock found one on Cape KrabbB (lat. 77” 25’ N.), containing 
a single egg (Journ. R. Dubl. SOC., i. p. 57, pl. 1). Subsequently 
two eggs were obtained by one of the Swedish Expeditions in 
Spitsbergen, and thefie 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. Bissa 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. I ts  
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  aygentatus. 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  
Frederikshaab. A pnir observed at Winter Island, 29 June, 
1822. Larger than the preceding species, but like it has 
black primary quills. A doubtful species (L. aflyiis, 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. chalcoptc~*us, Licht.)-of which only three specimens 
have been procured,-seems to  indicate a transition to the 
next. 

34. Larus leucopterus. Iceland or Lesser White-winged Gull. 
‘( Nay angoak.” 

Breeds in both Inspectorates, but more commonly in the 
Southern. Also observed on the East Coast, and said to breed on 
tho Parry Islands. I n  Greenland it is reported to be the most 
common Gull after the Kittiwake. I ts  comparatively small size, 
pale blue mantle (which, however, is subject to some variationti 
of shade), and white primaries distinguish this species from any 
other. Immature birds vary greatly in the intensity of the brown 
clouding of ?he plumage. 

35. Larus glaucus. Glaucous Gull or Burgomaster. 6‘ Naya.” 

The most common large Gull in Greenland. A t  Najartut, south 
of Godthmb, said to breed by itself, but most generally in ~ r n -  
Pany with Rissa triduct& and L. leucopterus. Subject to the 
Same variation of shadc as the latter, but tho existeilce of species 
called L. arcticus and L. glacialis ha8 not been confirmed. 
Found  SO on tho west side of Davis Strait and the East Coast of 

‘6 Nayavek,” ‘( Nayainak.” 
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Greenland, and saidto be as numerous in the Polar Sea as it i s  in 
Davis Strait. - 

36. Lmus MARINUS. Great Black-backed Gull. ‘6 Nayardluk,” 

Breeds generally throughout Danish Greenland, but most COM- 

mody between lat. 63’ and lat. 68’. AS large as tlie preceding 
species, or larger, but easily distinpished therefrom by its black 
back and primaries. 

6‘ ~ayt~dlurksoak.” 

(46.) Stercmarius catarrhactes, Great Skua. 
Seen twice on the south coast by Holboll. 

37. Stercorarius pomatorhinns. Pomatorhine Skua. 
Said to be the commonest species of Skua in the north. Breeds 

in societies from Bjornena!, north of Egedesminde, to the north- 
ward. Several were killed ~n Regent Inlet, ani1 i t  was also seen 011 
the Parry Islands, but more rarely than the next species. nutlien- 
ticated eggs of this bird are rare in collections. It is easily dis- 
tinguished in flight by the pecldlltl. formation of the two mid,dle tail- 
feathers, which are twisted near the tip, SO as to take a vertical 
direction, and give the appearance of a disc or bd l  attached to the 
bird’s tail. 

38. Stercorarius parasiticus. Common Skua. L c  Isingak,” 

Breeds in both Inspectorates, but most commonly in the 
Southern. Found on the East Coast by Graah, but not by tlie 
German Expedition. Obtained also on the west coast of Davis 
Strait. Equally abundant in the Polar Sca as in the latter. To be 
distinguished from the proceding species by its smaller sizc and 
perfectly straight tail. This and the next species appear to be 
66  dimorphic,” a wvholecoloured ’ and a particolotwcd bird being 
often found paired, and the difference in plumage seeins to bo 
irrespective of sex 01’ age ; but on this point further information 
is desired. 

39. stercorarius longicaudatus. Buffon’s Skua. 
70; N. 0 1 ~  CXamplu 

obtained by the Germans. To  be distlngulshcd from the 1:~s~ 
species by its smaller size, more slender bill, and, cvcn on thc 
wing, by its exceedingly long tail. Would seein to bc rathcr lcss 
6‘ dimorphic )’ than S. parasiticus. 

40. Procellaria glacialis. Fulmar or Mallemolr e. 6‘ Kakor- 

Occurs 
also io East Greenlfnd (Fansyli). A very unmistakeablc bird, 
but worthy of attention since individuals vary a good deal in the 

‘( Meriarsairsok.” 

Said not to breed further south ‘than 

dluk,” ‘‘ Kalrordludc ;” dark variety, ‘6 Igarsol<.” 
Said not to breed further to the south than lut. 6 9 O  N. 

-- - 
* Jt is to this wholecoloured form that the name s. richrdsoni properly 

applies. 
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shade of colouring. The young are supposed to be clarltest in 
hue, but some seem to keep this sign of immaturlty all their 
life. 

4 1. PUFFINUS MAJOR. Greater Shearwater. ‘6 Kakordlungnak.” 
Marked by Prof, Reinharcit as breeding in Greenland, and said 

by I-lolboll to be found in great numbers from the southern point 
of’ the country to lat. 65’ 30’ N. ; the eggs of this bird am utterly 
unknown. Shearwaters of some species have many times beell 
11oticec1 in  abundancn off Cape Farewell. 

(4  7.) I’cvfii~us Rzihli. Grey Shearwater. 
Only lcnown from Greenland by a specimen received thence 

by Herr Moschler and now in the Leyden Museum (Schlogel, 
Illus. l’ays-Bas, Procellaria, p. 24). 

Once received from Greenland. 
(4d.) , Pufi7~us aiaglorum. Manks Shearwater. 

The changes of plumage 
undergone by Shearwaters seem to be somewliat analogous 
to those of the Skuas, and no ornithologist at preeeiit ha6 
been able to give a rational explanation of them. 

42. TIIALASSIDROMA LEACHI. Fork-tailed Petrel. 
Constantly observed near the coast to lut. 6 4 O  01. 6 5 O  N., and 

most frequently about the entrance of Godthanb Fjord, on the 
islands in which it is said to breed.” 

(49.1 ThuZussidromu bdweri. Bulwer’s Petrel. 
Only linown from Greenland by a specimen received 

thence at the Museum of Leyden (Schlegel, Mus. Pays-Bas, 
Procellaria, p. 9), from the Moravian missionaries. 

43. Fratercula arctka (7) Puffin. Killangak.” 
Puffins seem to be nowhere common in Greenland, ant1 are said 

by Holljoll not to  breed further sonth than lat. 6 3 O  30‘ N., which 
seems a qiiestionuble assertion. Whether two species nro foulid 
tlicrc is also a doubtful matter.? The Puffin of Spitsbei.gen 
appears to the compiler to be justifiably separrtbk f h n  t h t  
wliich inhabits more southern stations in Europe 011 account of 
its much larger size, t u ~ d  to it shocld probably be assigned tlic 
name of li: glaciulis (Leach), but the type of that supposed 
Fpecies is said to ]lave been received from Grecnland, mhenco 
Cassin also says he has seen it. On the other hand Prof. Rein- 
hardt says that all the Piiffins he has examined from Greenland 
belong to the coininon species F. av’ctica. l h c  difference between 
the two i s  dmitteclly ohly one of size, thoiigli that (1iEerence is 

* ! m o  examples of P~~occl lut iu pelugica, the common Stormy l’etrel, with 
the locality “ Groikland ” are contnined in the Muscum of Leyden, I J I L Y ~ ~ ~ ~  been 
rcccivcd direct from IIolb611,who doubtlcss obtained them on one of his voyage% 
but  wlicther in tho Greonlnnd seaR is another matter. 

t ~ r u t o c a l a  cirrhatci, thc Tufted puffin, a bird of the north-west const of 
North b e r i c a ,  is said to have been rcceivcd from Greenland ( M b s d i h ,  
*Tourn. f. Om. 1856, p. 335); but there is most likely sonic mistake tibout it. 
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great. A series of specimens which would help to clenr u p  this 
matter is something to be desired. 

44. Uria grylle. Black Guillcmot or Greenland Dove. ‘I Scr- 
bak,“ “ Sergvak ” ; (in sumnier) ‘‘ lCcrnekungojuB,” ‘‘ Key- 
nektarsuk ” ; (in winter) “ Kakortungojuli.” 

Very numerous on both coasts of Greenland, and said to remain 
longer than any other bird. l’lentif‘ul also on Melville Peninsulu 
but more rarely seen in the Polar Sea. The distributioii of the 
various species of Black Guillemot (wllich i t  ]nay be obscrvcd 
is, cxcept in the breeding plumage, anything but “black”) is 
inattor deserving of the  fullest attention. The ordinary form 
froin Spitsbcrgen is of slender build, and has the wing-spot in the 
c(lult purely and entirely white. That of the Norwegian an(i 
IZritish coasts (u  g & h  Vera) is stouter, aud has the white 
feathers of the wing-spot wit11 black at tlie base, but this colour 
does not shew outwardly. That of the North Pacific (v;  co- 
Jtcmha) has a distinct black bar aCrOSS the wing-spot, while 
another form (U. CU&O) is dtogetlier black. Now a ,qpecimen 
not to be distinguished from tho typical V; colunzbn was obtained 
in the Spitsbergen seas by I)r. von Hcuglin, alii1 I-Iolboll says lie 
has seen in Greenland an entirely black cxample, which, tlieroforc, 
may perhaps bc regarded xs U; cas*lo. Whether these were exccp- 
tional varieties of the normal form, or exaniplcs which had nccidcn- 
tdlp wandci*ecl from their proper liabitats is a question ivhicli can- 
not be cleciiled-but in the latter case the question has an importnnt 
geographical aspect, as tending to show the occasional means of 
water communication between opposite parts of the circumpolar 
region. 
45. Mergulus alle. Itotge or Little Auk. (‘ Akpalliwsuk,” 

Said not to  breed further south than let. 68’ N., bnt, though 
its great stations are in the northern parts of‘ Baffin’s sen, not to bo 
common in the Polar Sea. 
46. ALCA TROILIC. 

Two examples sent by €Iolboll from Godthmb, \vllcrc, and 
perhaps in otI1er places on the coast, i t  breeds, but still, to all 
appearance, very rarely. Its variety, A. lacrymans, wenis to be 
still more rare in Greenland. 

47. AIca arra. Bruennich’s Guillemot. ‘( Akpa.” 
Doubtless the commonest bird on tho Greonhd coasts, but 

said not to breed south of h t -  64’ N. Occurred on Pmry’ti 
Sccond Voyage. I-Iolboll met with tluw specimens entircly black, 
tmo near Godthmb and one at the Suklrertop, but all in winter ! 
Some recent writers have most uiireasouab1y qllcstioned or crcn 
cleliicd the specific distinction of this a11d tile forcgoing. 

6‘ I<aerrak.” 

Found also in East Greenland. 

Willock or Common Guilleuot. 

38. Atcn TORDA. Rnzor-bill. ‘‘ AI<pnly&” “ &rll3.l’ l iUk.” 
Bot rare either in the Northern or SoutIiern Inspectorate, but 

llot hitherto obacrved on tho Enst coast. 
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(50.) Alcu impennis. Gare-fowl or Great Auk. I‘ 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 04 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. I t  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, takeo in August. 
Old birds, he adds, wuso very rare. The iktuseum of Copen- 
hagen possesses a specimen, said to have been kiiied on Disco 
in 1821, but this is verypossibly that which is known to have 
been procured by Heilmann at  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. 

kttsok.” 

( l i d . )  Podiceps auritus. Horned Grebe. 
A few immature specimens have been obtained .in the 

southern part of Greenland. 
(3%) Podiceps holbmlti. American Red-necked Grebe. 

This New-World representative of the Old-World F. 
griscigciza, was first described as a distinct species from 
specimens obtained in Greenland, but its specific validity is 
questioned by many,ornithologists. I t  seems to have occurred 
three times in that country. 

49. Colymbus septentrionalis. Red-throated Diver. ‘6 Icark- 

Found on the East Coast and breeds in both Inspectoratos, as 
also on the westcrii coast of Davis Strait. 

50. COLYMBTJS GLACIALIS. Great Northern Diver. ‘‘ Tudlik.” 
Observed by Grnah on the East Coast, on the West breeds 

generally, but more in the South than 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-colourcd bill have been 
described as forming a dist,inct species, under the name of C. 
crdumsi, but the like arc to be met with in Europe.” 

milk.’’ 

(53.) Sula lassana. Gannet. ‘‘ Kulrsuk.”~ 
Accidental and rare. 

51. PHALACROCOI~AX CARBO. Cormorant. “ Okailsok.” 

far as he had been. Observed also on the East Coast. 
Said by Holboll to breed from the Godthaal, Fjord northward SO 

* Colymbus arcticus, the Black-throated Diver, was found in considerdh 

t ?’IUS niimc 8ccina to be also applied to tho Swnn. 
n~1mbers in Parry‘s Second Voyage. 
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52. Mergus serrator. Red-breasted Merganser. 6‘ Pajk,” 

53. CLANGULA ISLANDICA. Barrow’s :Goldeneye. ‘‘ Ihrtlutor- 

Breeds in South Greenland only, and apparently not further 
north than Godthaab. 

(54.) clanyula albeola. Buffel-headed Duck. 

“ Nyaliksak.” 

piarsuk,” more properly ‘6 Niakortok.)’ 

One obtained at Godthaab about the year 1830. 
54. HISTRIONICUS TORQUATUS. HarlequinlDuck. 6 6  Tornauiar- 

Observed on the East Coast : most common between lat. 620 
65’ N., rarer to the northward. The m l e  of this species, from 
its singularly 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.  HareIda glacialis. Long-tailed Duck. ‘( Aglek.” 
Common on the whole Coast, and breeds also on thc 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 spots. 

suk.” 

(55.) Puligula naada. Scaup-Duck. 
Dr. Walkcr, of the 6‘ Fox,” R.Y.S., obhined one at God- 

havn, in August 1857. Three .specimens were sent from 
Nenortalik in 1859.” 

(56) Fuligida a s n i s .  American Scaup-Duck. 
A pair mas shot in June on Innusulik, an islet somo ten 

miles from Egcdesminde, It may possibly brced in 
Greenland. 

56. mdenaia perspicillata. Surf-Scoter. 

ments. 

57. Somateria mollissima (?). Eider. ;f “ Amaulilr,” 

Common dong all B e  coasts, northern limit unknown, In  the 
Eider of the New World (S. dmsseri),.regarded by Mr. Sharpe as 
distinct from that of the Old, the bill 1s more gibbous, and the 
bare space behind the nostril morc extended than jn the Europcan 
bird. The Eider of Davis strait, and thenco northward, will pro- 
bably be found to belong to the American form, but the Eider of 
the east coast of Greenland is vcry likely to be the European. The 
Eider of Spitsbergen has also been separated from S. mollissinza 
by Dr. Malmgron under the name of s. tJiulei~sis, but the asserted 
difference between them, if it can be maintained at all, is but 

* The Tufted Duck, FuZkplu ,+statu, is said to have been obtaincd,nt 

A few specimens have been obtained from the Danish settle- 
I t  was observed by Graah on the East Coast. 

$. a &nauial<,” 6‘ Mittek.” 

- 

Godhaw, by Dr. Walker, but this was probably a mjstake. 
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slight. 111 Fjrestern Arctic America occurs a very gooil species, 
the S. v-sziyruni, larger than X. n2ollissinaa or S. clressmi, and 
the male having a black chevron nuder the chin, as in that of the 
following. 

58. Somateria spectabilis. King-Duck. 6‘ Siorakitsok,” 

Said not to breed further soutli than lat. 67” N., but in 
some numbers at lal. 7 3 O .  Also on the Enst Coast of Greenland 
and on the ivestcrn shores of Davis Strait. Brceds abundantly on 
the Parry Islands. Tlic male easily distiuguishe(1 from other 
species of the genus by its grey he,d and protuberaut nasal disc. 
The female much resembles that of S. mollissima or 5’. dressevi, 
but is smallcr and more ruddy, and the sides o f  thc bill arc not 
feathered up to the nostrils, while the centr:il nasal ridge extends 
as far as the nasal openings. Identified cggs of the I<ing-Duclc 
are scarce. 

59. ANAS BOSCIIAS. Wild Duck. “ Ka&lutok.” 
Breeds i n  both Inspcctorates, and is not rare. 

(57.) Anas acuta. Pintail. ‘6 IZatrtlutorpinrsuI;;.” 
Of accideutal but not very rare occurrence. 

(Sd.) Aszas crccca. Tcnl. ‘‘ ~~rtlutorpiarsuli .” 
A few examples haxe been killed at differcnt places nmong 

6 “ Kingnlik,” $2 ‘‘ &tiortok,” “ Arnauiarbk.” 

the Danish settlcments. 

(59.) Ams caroli~aensis. American Teal. 
Four specimens arc kuown to have heen obtained in South 

Greenland prior to 1860. 

(60.) Anas penelope. Widgeon. 
A young dralie sent by EIolboll in 1851. Prof. Reinhardt 

has Been two others also killcd in South Greenland. 

60. Bernicla brenta. Brent-Goose. “ Nerdlek.” 
Said not to breed in Greenland lower than lat. 70” N., but does 

SO i n  great numbers in tlie Polar Sea. Is tlie smallest species of 
.Goose found in  the Arctic liegions, nlld easily distinguished by 
its black head and neck, each side of the latter 11a\.ing only a 
small semilunar patch of white. In the form called B. ~zipicasas, 
which, though most cominoii on the Pacific coast of North America, 
also occurs on the Atlantic, tlic black of the throat extends lower 
down and over part of the brcast, and the white patches of the neck 
almost or quite meet in front. 

61. Bwsiicla leucopsis. I3crnaclc-Goose. 
A regular autuinnal visitor at Julianelinab, and inay 11erhnps 

breed in Greenland. ltccordcd also by Gratlh from the East Ccast. 
The breeding of this species in a wild state sterns 0111~ to hare 
been observed. by Dr. von Middcndorff in Siberia, though cggs 
laid.by tame birds are commou enongh. Two or more forms 
intermediate between this and the ncxt species have been de- 
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scribed. 
the Nev World hitherto attributed to B. Zeucopsis is distinct. 

I t  may possibly happen that the Bernacle-Goose of 

(61.) BernicZa caizade?zsis ? Canada Goose. 
A specimen, supposer1 to be from Greenland, in the Museum 

of Copenhagen, h:w been doubtfully assigned to this species, 
which is l~erhaps the biggest Goose known. I t  may possibly, 
however, be the R. 1ii~tc1zi~zsi, which is said to be distinguish- 
able from tlie true B. caiiudeizsis by the possession of sixtee* 
instead of eighteeta tail-feathers. But tho Anicrican 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 L’. Zeucopareia and 
B. Zeucolania. 

62. Chen hyperboreus. Snow-Goose. 
A few young birds olllp have been seen, and these more fre- 

quently in the Northern Inspectorate dhan in the Southern. 1s 
found also on the west coast of Davis Strait. Probably breeds in 
the far northy but a doubt may perhaps be entertained ivhether the 
examples killed in Greenland belong to the true C. hypedoveus 
or to C. albatus (if these be really distinct), which is said to have 
occurred in Ireland. 

63. ANSICR GAMBELI. American White-fronted Goose. ‘( Ncrd- 

Not rare in-fresh water between lat. 66” and GS0 30’, and also 
observed by the German Expedition on tho east coast. Though the 
White-fronted Goose of Greenland has been gencrully assigned 
to the European form, A. aZbzyvoizs, it would eeem to belong 
rather to the larger American A. ganabeli; but the differeuce 
between tho two appears to be that of size only. The true A. 
uZbifi*om is a regular visitant to Iceland, and therefore the spcci- 
men obtained by Dr. Copeland ou the East 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.” 

(62.1 cYpls ferus ? Wild Swan. “ Ihkmk.” 
The Swan ivliich occurs occasionally in Greenlaud has 

been generally referred to the European species (C.ferzcs), 
but that which was observed at Igloollky on Parry’s Second 
Voyage, and is said to breed on the Parry Islands (though not 
uumerously), seems more likely to be one of the American 
species, C. 6uccinator or c. america?zus. Hence a reasonable 
doubt may exist as t o  which of the three the Greenland 
examples are. 

From the foregoing list it  will be seen that, while sixtytwo of 
the birds therein enumerated arc nothing but stragglers to Green- 
land, the numbcr of those which may bc called denizens of the 
country cannot be raised above sixty-three, to reach which we 
must even, in some cases, stretch a point. That Greenland, so 
far as its birds are concerned, belongs to the Nearctic Region haa 

36122. H 
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Stragglers - 19 34 8 

Inhabitants - 5 11 45 

10% been known, and the fact in respect of the species can be 
most conveniently shown thus :- 

I I I 

1 

2 

Species belon Species belong- Species com- 
ing to  the 013- ing to the New mon t o  both Doubtful. 

' 1 World. 1 World. Worlds. 1 

Genera belongin to Genera. belongin t o  Genera common to I the Old Worlcf 1 the New Word. I both Worlds. 

Inhabitants - 
Stragglers - I  

Turning to the range of the species in Greenland itself, we find 
that of the 62 stragglers only 9 are known to have penetrated to 
North Greenland, while the localities whence 13 were procured 
are not named. Supposing that the s m e  proportion of northern 
stragglers exists among the 13 of which no particulars have been 
given as among the 49 of which we know the locality, the number 
of stragglers to North Greenland may be raised to 12, all ofwhicli 
may reasonably be supposed to have passed through the limits of 
South Greenland. Four-fifths of the stragglers named in this 
list may accordingly be safely dismissed from our mind, when con- 
sidering even the caaud visitors to that part of Greenland which 
lies nearest to the scene of the new Expedition's labours. The 
remainder are not Arctic Birds in any sense, since they have not 
crossed the Polar Circle, and indeed many of them have hardly 
been within 400 miles of it. 

Then of the regular denizens, which, taking the highest estimate, 
cannot be put at  more than 63, we find that 16-Or nearly one- 
f o u r t m h 4 0  not occur within the Polar Circle, and are therefore not 
entitled to the name of Arctic Birds. The remaining 47 are re- 
corded as inhabiting North Greenland, but their northward exten- 
sion is uncertain. Considering, however, what is known of them in 
other parts of the world, and various facts which seem to bear on 
their geographical range, we may arrive at something like an 
approximation of the number which may not unreasonably be 
looked for in Smith Sound. Yet, making the most liberal 
allowance, this number cannot be raised above 36," and to these 

quite nware that this nlIownnce is too great, but I think it best to 
e safe side. If the Expedition meets w i d  30 species in SGth 

The number of species, including S b g -  Soma .it will surpass expectation. 
glel.e,ar preaent known to have occurred in Spitsbergen does not exoeed 30. 
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36 species should attention be particularly directed-how much 
further in the direction of the Pole any of them may go it is of 
Course impossible to forecast. The principal features by which 
each may be distingulshed have been briefly noticed by me, and, 
I trust, in a 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. 

vII.--A H,EVISED CATALOGUE of the  FISHES of GREENLAND. 
By Dr. CRR. LUTKEN, University Museum, Copenhagen. 
1876.” 

Obs,-The only general account of the Fishes of Greenland 
published since the time of Fabricius is that of the late Pro- 
fessor 3. Beinhardt (R. D. Vid. Selsk. Skr. VII., 1838) ; and the 
fojlpwing 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 miter, is 
finished. For further particulars the papers of the late Professor 
Kroyer in (‘Naturhistorisk Tidsskrift,” Series I. and IT., and 
Ser. ITI., Vol. I., and the Altases of the (‘ Voyage en Islande et 
au Groenland,” and the “Voyage en Scandinavie, en Laponie, 
&c,,” par Gaimard, should especially be consulted. 

[The species marked with an asterisk (*) are well represented 
in British collectionsj 01‘ can be obtained from dealers. With 
respect to them see the “ Instructions for collecting Fishes,” issued 
with this ‘( Manual ” for the Exped i t ion . -E~~~o~ . ]  

Gasterostei. 
*l. Gasterosteus aculeatus, L. (Greenl. Kakilisak.) 

(Var. trachuru s .) 
F. Gr. 122; G. loricatus, Rhdt. (var. dimidiatus et 

G. noveboracensis, C. V. (pp) ; Gthr. Cat., I,, p. 2, &c, 
gymnurus, Rhdt.). 

Elcomberoidei. 
2. Lamppis quttatus (Retz.). 

C. V., t. X., p 39, t. 282 ; Gthr. Cat., II., p. 416. 
Gainlard, Voyage en Islande et au Groenlsnd, t. io. 
(The skeleton of a specimen caught at Arsuk is in the 

Museum of Copenhagen.) 

* See ale0 Reinhardt’s Catalo ue of Fishes in Rink’s Naturhist. Bidrag 

M~RCE, C. F. LUTEEN, J. LANQE, H. RINK. Tillreggene til “Gr6nlwa, 
‘( geograph. og statist. beskrev.” af H. RINK. avo. Copenhagen, 1857. 

til en Beskrivelse af Gronland, a t@ J. REINHARDT, J. C. SOBIODTE, 0. A, 

H 2  



Notacanthini. 
3. Notucanthzcs Fubricii (Rlidt.). 

Campylodon, 0. Falx., Nat. Hist. Selsk. Skr. Iv., 2, 

N. nasus, El. ; Voyage en Islande, kc., t. 11. 
C. V., t. VJII., p. 467, t. 241 ; Gthr. Cat., III., p. 544. 
(Fabricius’s original specimen is lost.) 

p. 21, t. 10, f. 1. 

Cottoidei. 
*4. Cottus Scorpius, L. (Greenl. Kaiziok.) 

F. Gr. 113. 
C. graunlandicus 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 Iabradoricus, Stor. ; C. glacialis, Rich. ; 
Amnthoc. variabilis, Gir. 

tC. qnadricornis, Ross (non Sub.). 
5.  C. scoipioiclcs, Fabr. (Gr. Pokudlch, &mrsok, Akullikitsok). 

F. Gr. 114; C. V., IV., p. 187. 
6. Yhobctor ventralis (Val.). (Greed. Itckivedlck, Kadkitsok, 

Ujaruizgmio.) 
F. Gr. 115 (C. gobio); C. V., IV., 1’. 194, t. 79, f. 1 ; 

Gthr. Cat., II., p. 168. 
Cottus tricuspis, lihdt. ; Gymnacanthus tric., Gill. 
Acanthocottus patris, Stor. 
Phobetor tricuspis, Voy. en Scandinavie, t. 4, f. 1 ; 

Nat. Tidsskr., 11. I., p. 263. 
7 .  Centl.i~cl.niiciLt~i~js icnciizat~s (Rlidt.). 

1L D. Vicl. Sclsk. Skr., VI., p. liii. 
Gthr. Cat., II., p. 172. 

IC. D. Vid. Selsk. Skr., VIII., p. lxsv .  
Gthr. Cat., TI., p. 172. 

Nat. Ticlsskr., II., 2, p. 253 ; Voy. en Scandin., t. 1.9 f. 2; 

3 Cottus polaris, Sab. 
10. Triglops Pingelii (Rhdt.). 

Nat. Tidsskr., 11. 2, p. 260; Voy. en Scan& t. 1, f. 1. 
? T. pleurostictus, Cope. 
Gthr. Cat., II., p. 1’73. 

1 I. Aspidophorus decagonus (Schn.). (Greed. Kunioru’hk, 

F. Gr. 112 ; C. V., IV., p. 223; Gthr. Cat., II., p. 251. 
Nat. Tidsskr., II., I., p. 243 ; Voyage en Scand., t .  5, 

8.  Centi.i~Eernzici~tls bicornis ( Rhd t.). 

9. Icclz~s hamatus, Kr. 

Gthr. Cat., II., p. 172. 

Kanior na k . ) 

f. 1. Archagonus decagonus, Gill. 
- 

t The true C. quadricomis, 1,. (ficxarornis, Rich.), (Oncocottus quadri- 
cornts Gill), according to Sabinc and ltichardson nn inhabitant of Arctic 
b e & ,  has never been sent from the Danish Settlements in Greenland. Peters 
deten&d a Coitus from the East Coast of Greenland as C. hexmornis, Rich., 
but iN inclined to regard it as identical with C. scorpius, Fab. (Zte deutSChC 
Nordpolarfahrt, II., p. 169). 
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Young : A. spinosisshus, 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 uiidescribed species in the Museum at Copenhagen.: 

Gr- 121; c. v., IV., p. 327, t. 87 ; Giinth. Cat., 
II., p. 9 5 ;  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., tJ6, Gthr., p. 96, is now commonly re- 
garded only as a vaiiety of s. norveg.) 

Gthr. Cat., II., p. 214. 
12. Aspidophoroides monopterygius (Bl.). 

II., p. 216. 
13. A. ~ p .  

"14. sebastes norvcgicus (Mull.). (Greenl. Sdlupaugak.) 

zophioidei. 
15. Emantolophus grmn landicus, 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.) 

16. Ceratias Holbmlli, Kr. 
Nat. Tidsskr., 11. 1, p. 639 ; Voyage en Scand., t. 9. 
Gthr. Cat., III., p. 205. 
(Only a few specimens have been received ; one only 

could bo preserved.) 

Overs. K. D. Vid. Selsk. Forh., 1871, p. 56, t. 2; 
Ann. Nat. Hist., 1872, Vol. IX., p. 329, t. 9. 

(Only one specimen, not quite complete, is known.) 

17. Oneirodes Eschrichtii, Ltk. 

Discob oli . 
*18. Cyclopterus lunipus, L. Greenl. 2LTepisa, Angwedlok, 

(d), ArnardZoR ( Q). . 
F. Gr. 92 & 94 (C. minutus, the young). 
Gthr. Cat., III., p. 155. 
Voyage en Islande, Bc., t. 8. 

(Greenl. NePisurdluk.) 
p. 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. comniunis, Sab. (sec. Gthr.); Gthr. Cat., HI., 

Proc. Acad. Phil. 1864, p. 191 (Port Foulke). 

Nat. Tidsskr., 111. 1, p. 243; Voy. en Scand., t. 13, 

19. C. spinosus, Mull. 

h n d . ,  t. 4., f. 2 ;  Gthr. Cat., III., p. 157. 

20. Xiparis Fabricii, Kr. 

p. 161. 
21. .L. arctica, Gill. 

21a. L. Montagui, Don. 

f. 1.  
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22. L. lineatu (Lep.), Kr. 
Nat. Tidsskr., 11. 2, p. 284; 111. 1, p. 244. 
Toy. en Scandinavie, t. 13, f. 2. 

23. L. tunicata, Rhdt. (Greenl, Abupokitsok, Amersutak.) 
F. Gr. 95 (pp.) ; Nat. Tidsskr., 111. 1, p. 236. 
L. barbatus, Ekstr. (sec. Malmgren). 
L. (Actinochis) major, Gill. 

Nat. Tidsskr., 111. 1, p. 252. 
L. gelatiuosus (Pall.), Rhdt. 

24. L. (Careproctus) Reinhardti, Kr. 

06s.-Prof. Peters (Zte deutsche Nordpolarfahrt, p. 172) refers 
several of these to one species, but is evidently not acquainted 
With‘Kroyer’s last paper on tha subject. 

Blennioidei (et Lycodini). 
25. SticJieus precisus (Kr.). 

Nat. Tidsskr., I. i., p. 25 et p. 372, ; 111. l., p. 295; 
Voy. en Scand., t. 20., f. 1. 

Clinus (Etich.) unimaculatus, Rhdt. ; Gthr. Cat., IIT., 
p. 283. 

Eurnefiogammus precisus, Gill. 
26. St. punctatus (Fabr.). (Greenl. Ahulliakitsok. j 

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., III., p. 283. 

Nat, Tidsskr., 111. 1, p. 268 ; Voy. en Scandinavie, 
t. 14, f. 2 ;  Qthr. Cat., III., p. 282. 

Leptoclinus aculeatus, Gill. ? Lump. maculatus, Fries. 
(Greenl. Tejarnak.) 

F. Gr. 109; Nat. Tidsskr., 111. 1, p. 274 ; Voy. en 

Stichms lumpenus, Gthr. Cat., III., p. 280. 

Nat. Tidsskr., 111. 1, p. 280 ; Stichaeus medius, Gthr. 

Nat. Tidsskr., 111. 1, p. 282. 
? Leptoblennius gracilis, Gill. 

27. Lumpenus aculeatus, Rhdt. 

28. L. Falricii, Rhdt. 

Scand., t. 14, f. 1. 

29. L. medius, Rhdt. 

Cat., 111., p. 281. Anisarchus medius, Gill. 
30. L. grucilis, Rhdt. 

zt >obs.-L nubilus, Rich. (Centroblennius nubilus, Gill), from 
Northumberland Sound, ia not known from Greenland. 

31. Ccntr~notusfuscriatus, Schn. (Greenl. Kurksaurak.) 
F. Gr. 108 (Bl. gunellus) ; Gthr. Cat., III., p. 287. 
Gunellus grcenlandicus, Rhdt. ; C. V., XI., p. 44142, 

t. 340. Muramoides fasciatus, Gill. I 

? Asterropteryx gunelliformis, Riipp. (Gthr. Cat., III., 

d!Dyii. Selsk. Skr., VII., p. 123. 

K: D. Vid. Selsk, Skr, VII., p. 153, t. 6 ; Gthr. Cat., 

32. C. a nis, Rhdt. 

?. &codes Vahlii, Rhdt. (Greenl. Nisarkornak.) ’ 

IV., p. 319. 
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34. L. reticulatus, Rhdt. (Creed. Akulliakitsoh, Kussaunak.) 
K, D. Vid, Selsk. Skr., VU., p. 167, t. 6 ;  Gthr. Cat., 

IV., p. 320. 
35. L. seminudue, Rhdt. 

X. D. Vid. Selsk. Skr., VII., p. 223 ; Gthr. Cat., IV., 
p. 320. 

36. L. perspicillum, Kr. 
Nat. Tidsskr., 111. 1, p. 289; Voy. en Scandin., t. 7 

Gthr. Cat., IV., p. 320. 

Nat. Tidsskr. III., 1, p. 293. 
37.. L. nebulosus, Kr. 

Island), and L. m2ccos~s 
not been received from the 

"38. Anarrichas  PUS, L. (Greenl. Kigutilik.) 
F. GI-. 97 ; C. V,, XI., p. 349; Gthr. Cat., In., p. 208; 

voy. en Scand., t. 12, f. 2 ; Voy. enIslande, &c., t. 4. 
A. vomerinus, Gill. 

K. D. Vid. Selsk. Overs., 1844, p. 140; Voy. en 
Scand., t. 12, f. 1. 

(A single specimen in the Museum at Copenhagen.) 

F. Gr. 97, b (A. minorj. 
A. Yteenstrupii, Gill. 
(Giinther, 1. c., regards it only as a variety of A. 

K. D. Vid. Selsk. Gkr., VII., 175, t. 7 ; Gthr., IV., 
(Only known from a single specimen.) 

F. Gr. 99 ; Nat. Tidsskr., 111. 1, p. 258; Voy. en 

G. punctulatus et lineolatus, Rhdt. ; G. pictus, Gthr. 

Cepolophis viridis, &up. 

39. A. denticulatus, Kr. 

"40. A. paiztherinus, Zouiew ? (Greenl. Kawak.>  

lwpus.) 

p. 375. 

41: Bythites fuscus, Rhdt. (Greenl. Amersulak.) 

42. Gymnelis vi?idis (Fabr.). (Greenl. Une?*nak.) 

'$hand., t. 15. 

Cat., IV., p.. 323 and 324. 
Ophidiutn stigma, Rich. 

Obs.-Uronectes Purrpi (Ross), Gth1.s cat,, Iv., p. 326, found 
in.Bafin's Bay during Parry's Third VoYag@, has not yet been sent 
from $he Danish Settlements in Greenland, 

Gtadoidei. 
*43. Gadus morrlwa, L. (Greenl. Saraudlik, &'a~*audlirksoak.) 

F. Gr. 101 et 102 (G. cdlarias); Gthr, Cat., IV.,p.328; 

Morrhua americana, Stor. 
(Greed. Ogak or Owak.) 

F. Gr. 103 (G. barbatus) ; G. ojac, Rich. 
Voy. en Scandinavie, &e., t. 19. (According to Gunther 

Voy. en Islande, &e., t. 16. 

*44. ,G. ovak, Rhdt. 

a variety of No. 43.) 
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*45. G. agilis, Rhdt. (Greenl. Misarkornnk.) 
F. Gr., No. 100 (G. seglefinus); G. saida, Lep., 

Gthr., IV., p. 337. 
Merlanngus polaris, Sab., Ross, Richardson. 
G. Fabricii, Richards. Gthr. Cat,  IV., p. 336. 
Boreogdus polnris, Gill. 

Obs.-Prof. Peters has estabhhed a new species, G. glacialis, 
on a specimen of Cod from Sabine Island (Ztc dcutsche Nordpolar- 
fahrt, II., p. 172). 

F. Gr. 104 (G. virens); Gthr. Cat., IV., p. 339. ; 
Voyage en Islando, kc., t. 6, f. 2. 

Pollachius carb., 'Gill. 

F. Gr. 105 ; Gthr. Cat., IV., p. 344. 
(Greenl. Ivirhsoah.) 

F. Gr. 106 ; Gthr. Cat., lV., p. 461 (Molva vulgaris, Fl.). 
(Greenl. Nejorpallugak). 

F. Gr. 107; Gthr. Cat., IV., p. 369 (13. brosme). 
Voy. en Islande, 8c., t. 5. 

50. Motella Reinhardli, Er. 
K. D. Vid. Selsk. Skr., VII., p. 115 (M. mustela). 
Onos Reinhardti, Gill. 

K. D. Vid. Selsk. Skr., VII., p. 128 ; Gthr. Cat., IV., 

"52. M. argentata, Rhdt. 
K. D. Vid. Selsk. Skr., VII., p. 128 ; Couchia argentata, 

(A young form 7) 

*46. Merlangus carhosaurius (L.). (Greenl. Ordlit.) 

"47. illerlucciz~s vulgaris, Cuv. 

*48. Lotu molva (L.). 

"49. Brosmius vu[qaris, Cuv. 

(Greenl. AkuZliakitsok.) 

51. M. ensis, Rhdt. 

p. 366. Onos ensis, Gill. 

Gthr. Cat., IV., p. 363. Ciliata srgentata, Gill. 

Xacmridae. 
53. Corypltcenoides Strceniii (Rlidt.). 

Macrurus Straniii, Rhdt., Sundcv.; Voy. en Scmdin., 

Lepidoleprus norvegicus, Kilss. ; Gtlir. Cat., IV., p. 396. 

F. Gr. 111.; M. Fabricii, Sundev.; Gthr. Cat., IV., 

t. 11. 

54. Macrurus rupestTis (Fnbr.). (Greenl. Ingmiiyoah.) 

p. 390. 
55. M. truchyrhynchus (Risso). 

Lepidoleprus trachyrh., It. ; Gthr. Cat., Iv., p. 395. 
(A head alone was found on the ice at ICangek (Godt- 

haabsfjord.) 

*56. Hippoglossus vulgaris, F1. 
Plenronectidae. 

(Greenl. Netarnak.) 
F. Gr. 117; H. maximus, Mind.: Gthr. Cat., IV., 

2 H. americanus, Gill. 
57. H. pinguis (Fabr.). (Greed. Netarnarak, KaZlerag lek.) 

E'. Gr. 118 (Reur. cynoglossus); K. D. Vid. Selsk. 
Skr., I., p. 43, t. 2, f. 1 ; Voy. en Scandinavie, t. 22. 

H. grcenlnndicus, Gthr., IV., p. 404 (cfr. p. 460). 

p. 403; Voy. en Islande, &e., t. 14. 
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58. Drepanopsctta (Hippoglossoides) platessoides (Fabr.). 
F. Gr. 119; K. D. V. Selsk. Skr., I., p. 50, t. 2, f. 2 ;  

Voyage en Scnndinavie, t. 21 (Greenl. Okotak, Kol- 
ZcvsaR). Citharus platessoides, Rhdt. sen. 

(Greenl. P~ctsvotok.) 
Ammod@dm* 

59. Ammodgtes duhius, Rhdt. 
F. Gr. 98 (A. tobinnus). 
K. D. Vid. Selsk. Skr., VII., p 131 ; Gthr., IV., p. 381. 

Oh-The name will perliaps be dropped. KrGyer distinguished 
two Greenland species which he regarded c ~ 8  new. 

clupeacei. 
“61. CZupea Aarengus, L. (Greenl. Kupiselik.) 

F. Gr. 129; Gthr. Cat., VXI., p. 415,; Cuv. & Vi]. 
XX., p. 30, t. 591-93. 

Ealmones. 
62-66. Salmo, sp. 

The Salmons of Greenland (F. Gr. 123-21), “Kapi- 
sarliksoak ” (8. salnr, Fabr.), “ Ekalluk ” (8. curpio 
et alpinus, Fabr.), ‘‘ Ekallukak ” (S. stagmlis), and 
6‘ Aunardlek ” (S. rivalis) 81‘8 doubtful species, which 
have received no revision since the time of Fabricius. 
Cfr. Giinther Cat., VI., p. 124. Peters (Zte deutsche 
JSordpolarfuhrt, IT., p. 174) determined two fresh- 
water specimens from Sabine Id. (East Ch-eenland) 
as 5’. Hoodii, Rich. ? 

67. Microstoma (?) grmdandica, Rhdt. 
I<. D. Vicl. Selsk. Skr., VIII., p. lxxiv. ; Gtllr. Cat., 

F. Gr. 128 (s. a?Ctkus) ; s. granlandicus, Bl., Rich, ; 
Gunth. cat., VI., p. 170 ; Cuv. & Val. xxi,, p. 392, 
t. 620-23 ; Voy. en Scand., t. 16, f. 1 ;  Voy. en 
Islande, &c. t. 18, f. 1 - 

VI., p. 205. 
“68, Mallootus villosus (Mull.). (Greed. A n p a & & , )  

SC 

‘70. Stomias feros, Rhdt. 
Hat. ‘kidsskr., 11.2, p. 253 ; Voy. en Scandin., t. 16 B., 

F. GI-. 130 (Clupea encrassicholus). 
Nat. Tidsskr., 11. 2, p. 241; Voy. en Scandinavie, 

Arctozenus borealis, Gill. 

f. 2 ;  Gthr. Cat., V., 1). 426. 
71. Paralepis horealk, RIidt. (Greenl. Saviliursalc.) 

t. 16 B., f. 1 ; Gthr. Cat., V., p. 419. 
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Squali, 
72. Sehchus maximus (Gum.). 

F. G. 90; Sq. peregrinus, Blv. ; Sq. elephas, Les. 
Cetorliinus maximus, Gill. 
Gthr. Cat., VITI., p. 394. 

F. G. 88 (Squalus acaathias); Gthr. Cat., VIII., 

74. S o m a i o s u s ~ m i c ~ ~ o c ~ ~ ~ a l u s  (Schn.). (Greenl..EkaZlurksoak.) 
F. Gr. 89 (Squalus carcharias) ; Somniosus brevipinne, 

Squal. borealis, Scor. ; Squ. glacialis, Faber ; Scymnus 

Lamargus borealis, M. H.t ; Gthr. Cat., VIII., p. 426. 
Voyage en Islande, &c., t. 22 & t. 1. 

(Greenl. Kaksibkannioa.) 

73 .  Centroscyllium Fabricii, Rhdt. (Greenl. Kukilik.) 

p. 425. 

Les. 

micropterus, Val. ; Sc. Gunneri, Rich. 

Baj,. 
75. Raja radiata, Don. 

76. R. sp. 

(Greenl. Taralikisak.) 
F. G. 87 (It. fdonica) ; Gthr. Cat., VIII., p. 460. 

eggs of a larger species have been received from 
reenland. 

iryclostomi. 
77. Petromyzonjuviatilis, L. 

Gthr. Cat., VIII., p. 502. 
Two specimens have been sent from the southern part 

of Greenland. 
'*78. Myxine glutinosa, L. 

06s.-The Fishes of Greenland which are of economical im- 
portance are especially Cottus Scorpius, Sebastes norvegicus, 
Cyclopterus lumpus, H+poglossus vulgaris, Gadus agilis and 
ovak, . Salmo carpio, MaUotus amticus, and Som?ziosus micro- 

2 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. 

(Greenl. Ivik.) 
F. Gr. 334; Gthr. Cat., VPII., p. 510. 

I2ephdps.~ 

t The name LremaTgus (M. H.) is preoccupied by Kroyer for a genus of 
parasitic Crustacea. 
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VIZI.LOn t he  STRAINING APPENDAGES or BRANCHIAL 
FRINGES of the BASKING SHARK (Selachus maximus, 
#una). By Prof  Dr. JAPETUS STEENSTRUP. 

[Abstract of the Memoir in the Overs. over d. I(. D. Vidensli. 
Selsk. Forhandl., 1873.1 

Dr. Steenstrup offers an explanation of certain appendage8 
many feet in length, consisting of long, hornlike rays resembling 
beard or comb-like fringes, which have long been the object of 
research. 

professor Hannover showed, ii\ 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 RayR, Steenstrup bas 
always supposed, from their form and disposition, that they filled 
an office similar to that of the beard-like gums of the 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. Waving been led 
to suppose that such appendages belong to certain great Sharks, Dr. 
Steenstrup has been fortunate enough to find a remark made I 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 was such an apparatus in 
the Pelerin, although the indications are so incomplete that 
without Gunnerus' description it would be impossible to under- 
stand them. 

Wit11 this descriptio11 by Gunnerus, and corresponding indica- 
tions by other authors-for example Low, Pennant, Mitchell, and 
R. Foulis-&eenstrUp has arrived. at the following coiiclusioils :- 

1. The Pelerin (SelacJws maramus, Gunn.) or Basking Shark 
has the interior of the mouth furnished with a fringe or brtulcliial 
strainer of a special character, as a little beard-like apparatus, 
with rays 5 or 6 inches long, and resembling that of Balceiaa. 
This strainer is situated along the enprmOuS bl*aiichial openings 
of the animal, and takes the part of a 61eVe to strain the food. 
2. From this branchial fringe come (as Gunnerus' description 

has enabled us to see) the beard-hka apparatuses which have 
been long preserved i p  the Museums of Copenhagen, Kiel, 
Christiania, and 'EfondhJem, .and which Professor Hannover has 
studied and described in this above-mentioned memoir, in the 
K. D. V. Selsk. Gkrifter, 6 ser., vol. vii., 1867. 

* Dr. Andrew Sinith found the branchial openings in the mouth of Bhino- 
don typicus guarded Kith a cartilaginous, sieve-like apparatus for straining 
&alcnles from water ejected through ,the briinchial cande.-Illtisf. ZOOL 
8. Africa, Pisces. &ondon, 1849. 4to. 
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3. The existence of such a fringe places beyond 11 doubt tlint 
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 animals that it sifts from the mass of water 
ejected through the fringe. 

4. The rays of tho brauchial fringe or the elemeiits of the 
branchial ‘‘ beard,” as the microscopic researches of Ilunnover go 
t o  prove, must bo considerccl as very long nnd attenuated teeth, 
an arrangement which gives to tho geum Selachus o. generic 
character at  present uniqiie. 

5. Characterised by these brnncliinl nppenclagcs, Selacllians 
existed i n  the seas of Europc during the ’I’ertiwy period, being 
represented by Hannovera &rata of’ 1’. J. Van Beneden,t found 
in the Belgian Crag near Antwcrp. 

IX.-PRODROMUS FAUNE MOLLUSCORUM GRGNLANDIAZ 
(in Rink’s “Griinland,” &e., 1857, pp. 75-100). By 
Dr. 0. A. L. MORCH. Revised and  augmented by 
Dr. 0. A. Ti MORCH, University Museum, Copenhagen. 
April 1875. 

[The species marked with an * arc doubtful inhabitants of Grcenland.] 

MOLLUSCA GRCENLANDICA. 
CLASSIS ~.-ANDROGYNA, Morch. 

Probably introduccd. 
Ordo I.-Geophila, FQr. 

“1. Arion fuscus, Miill. 
L. agrestis, L. 

“ The neat little Snail,” Olaf. & Paulsen’s Reisc i Island. Helix 
pellucida, Fabr., Fmn. Grccnl. Pound alive all the wiiitcr, 
chiefly at the hot springs where dngcl ica grows. 

According to Wormskiold. 
2. Vitrina angelice, Uk. & Moll. Pfr. 

3. Conulus Fabricii (Helix), Bk. & Miill. 

Hclicclla Steenstrupii, M6rch. 

*5. Helicogena (Tnchoa) hortensrs, Mull. 

Pfr. 
“4. Helix alliaria, Miller. 

Helicella sp., Stp., Conch. von 
Island. Helix nitids, Fabr., E”. G., n. 365. II. alliaria, 
Forbes, Brit. Assoc., 1839, p. 142. 

(lgnliko ; Worm- 
ski01 d.) 

6. Pupa (Vertigo) Hoppii, Moll. 
7. Succinea grcenlandica, Bk. & Moll. Pfr. (ar.  lfidksuk.) 

8. Planorbis (Nautilina) arcticus, Bk. & Moll. Dkr. 
9. .Limn=& (Limnophysa, subg.) Vahlii, Bk. P* Moll. 
(10.) var. a. nitens. L. Pingelii, Bk. & Moll. 

Pfr. 

Ordo II.-Xygrophila, FQr. 

(In pond at  
Nepisetsundet.) 

t Bullet. Acad. R Belg., 8er. 2, vol. xxxi., 1871, p. 504.. 
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(11.) var. 8. leucostoma. L. Mmlleri, Bk., 1847. L. graen- 
landic% Jay, Cat. (Bk. olim.) 

(12.) var. 7. malleab. 
(13.) Tar. 6. pWva : peristomate sepc solute, linea elevata 

parietdi. 
14. L. Wormskioldii, Bk., 1847. Species intermedia. Testa 

umbilicata, solidissimn ; spira elongnta, acuminata ; 
suturz profunda ; apcrturs semilunari, interdum soluta. 
Taken with the dredge near Arsut, outside a river, by 
L. Barrett and C.  E’. Mijller. 

15. L. Holbcelli, Bk. 6c Moll. 
Ordo m.-Ptenog’lossata, Troschel. 

16. Menest110 nlbule, (Turbo) Fabr. 

17. Sealaria grcenlandica, Pcrry, Conch., 181 1 .  
Scalaria 

38. Scalaris (Acirsa, mbg.) borealis, Blr. Proc. Geol. SOC,, 

Scalnria, Lye11 “On the Bising of Sweden,” t. 2, f. 11, 12. 
S. Eschrichtii, Holb. 8: hloll. S. undatn, Sow., Thes. 

19. Philine quildrata, S. Wood. Bullea granulosa, 6‘ Sars,” 

20. Ph. punctiita, (Bdlllrea) Moll. non Adams. 
21. Cylichna alba, (Bullan) Brown. LovBn. 

Bulla corticata, Bk., Miill. 
22. C .  Reinhardti, H o b .  65: Moll. 
23. C. (Roxltnia, subg.-) insculpki, Totten. Gould. (Bulla 

24. Utriculus t<urritus, (Bulla) Miill. Bull6 obstricta, 

25. niaplia~ia debilis, Gould. Phil. 
Bulla subangulata, Miill. 

26. D. expansa, Jeffr. 
27, Physeina hiemalis, Couth. 
28. Dolabrifera IIolbccllii, Bergh. 

ordo IV.-Gpnobranchia, Cnvier. 

Mijll. Stimps. 
pyramis striatula, Couthuoy, Bast. Journ. 

Turbo clathrus graelilandicus, Ch., XI., f. 1878-79. 
communis, var., Lam. 

1841 : Hronn, Index Pal. 

S. planicostata, Iciener. 

Moll. ? 

B. triticea, Couthouy. 
(Bulla oryza, Totten 7) 

Reinhardti, MGll., p.p. 

Gould ? 

Amphisphyra globose, Lov$-, i~ 

(Belonging to a genus 
of Aplysiade not found iiearer than the West Indies, 
It is &oul 2 inches long, with an internal shell.) 

29. Del1dronotus Reynold& Collthouy, Boston Journ. 

(30.) jullior ? Tritonia Ascanii, aG511. 
31. Lamellidoris liturata, Bk. Moll. 

32. D. acutiuscula, Stp. Moll. 
33. Doris (Acanthochila) repanda, Aid, et Hanc, 
34. Polycera Holbcdii, (Euplocamus) agijll. 
35, P., another species, drawn by Ilolbijll. 

37. S o l i s  salnlonacea, Couthouy, Boston Journ. 

38. A. bostoniensis, Couth. (Omenak ; Olrik.) 

Doris arborecicens, Fabr. Tritonia, Moll. 

Doris murieeta (MiiU.), Sam. D. bilamellatn, Ald. et Hac. 

*36. Proctaporia fuse% (Doris) Fabr., F. Gr., fig. 10. 

Doris papillosa, Fab. i&dis pnpilligera, Bk., 1847. 2. 
bodoensis, Miill. non Gun. 
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39. X. Olrikii, MGrch. Aff. 23. ‘gymnote, Couthouy, 
sed utrinque fasciculis c. xii. fasciculorum papillis 
confertis, in linea recta transversa digestis ; dorso nudo. 

40. Galvina rupium, Moll. 
41. Campaspe pusilla, Bergh. 

‘42. Cratena hirsuta, Bergh. 
43. Limapontia ? daudata, Moll. 

Ordo V.-Pteropods, Cuvier. 
44. Clione limacina, Phipps. 

borealis, Brug. 
45. Limacina helicina, Phipps. 

arctica, Fabr. 
46. Heterofusus bales, (Limacina) Moll. 

47. Clio pyramidata, L. 

According to Fabricius. 

(Gr. Augu~sak,  Ataursak.) 
Clione papilionacea, Pallas. Clio retusa, Mull., Fabr. Clio 

(Gr. Tullukaursak.) 
L. helicialis, Lanf. Argonauta argo?, Miill., Prod. Arg. 

Spinalis Gouldii, Stimpson, Shells of New Engl., p. 27. 
(Mouth of Davis’s Strait; Hol- 

boll & Rink.) 

CLASSIY II.-DIoIcA, Latr. 
Ordo 1.-Taenioglossata, Troschel. 

48. Onchidiopsis grcenlsndica, Bergh. 
49. Marsenina grmnlandica, (Sigaretus) Moll. 

Marsenia cenlandica, Bergh. (Bk.), t. v., f. 121 Oxynoe 

50. M. (Oithonella, subgen.) micromphala, Bergh. (Pro- 

51. Velutina (Velutella, subg.) flexilis, Mont. Lask. 
V. plicaiilis, LovBn, non Mull. que Bkeru bullatu (Fabr.) est. 

52, V. .(Velutina, Flem., subgen) lanigera, Moll. 
Helix haliotoides, Fabr., teste MS. auctonk 

53. V. haliotoides, (Helix) Mull. Moll. LovBn. 
(54.) var. grandis. Nerita bullata, Ch., X., p. 307, f. 1598-9. 

(Julianehaab). 
55. V. (Morvillia, subg.) zonata, Gould. (Godthaab, Holb.) 

(56.) var. grandis. Velutin~-canaliculata, Bk., 1847. ( b s u t ,  

57. Lacuna (Epheria, subg.) vincta, Mont. 

58. L. glacialis, Moll. Middendorf. 
59. L, (Temana, subg.) pallidula, Da Costa. 
60. Littorina grcenlandica, Ch. Mke. 

(61.) var. Izevior. Nerita littoralis, MU., Prod., 2953. 

glabra, E&., probably. 

bably the same as No. 49.) 

Sars. 

Bulla neritoidea, Ch., I. c., En. 20. 

Galericulum undatum, Brown, teste Gould. 

Barret t . ) 
Turbo divancatus, Fabr. non L. Lacuna, M6ll. Lovan. 

Moll. 

Nerita littorea, Fabr. T. Davidii, Bolt. L. Castanea, Desh. 

Fabr. 
Lit, palliata, Sars. Lit. arctica, Moll. 

‘62. L. obtusata, L. An. monstrum praecedentis ? 
63. Natica affinis, (Nerita) Gm. 

Natica clausa, Sow. N. septentn’onalis, Bk. Wll. N. con- 

Mamma (Lunatia, subg.) grcenlandica, Bk, MOIL 
LovAn. 

solidata, Conthouy. 

Natimpallida, Brod. SZ Sow. ? 
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65. M. (Mamma, subg., Kl. ?) 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, JeEr. 

70. Rissoa (Onoba, subgen.) saxatilis, Moll. 

7 1. R. (Paludhella) globulus, Moll. 
72. Rissoa (Onoba, subg.) Castanea, Moll. 

73. R. scrobiculata, Moll. 
74. Rissoelh eburnea, (Rissoa) Stimpson. 

voy., t. 37, f. 2. 
N. nana, Mall. 

Natica helicoides, Johnst. 

H. & A. Adams, Gen. 
(Hamilton Inlet, Labrador ; Wal- 

lich.) 

Trochus striatellus, Fab. non L.. Rissoa srctica, Lovan. 

R. exarata, Stimps. Sh. New Engl., p. 34, t. 1, f. 3, probably. 

Boston Journ., Proc., IT., 14. Shells of New Engl., p. 34, t. 1, 
f. 1, sed spm. grmnlandica differunt : labro medio coarc- 
tato et columella torta. MGller, Index, Addende, No. 4, 
Gasteropus. (Godthaab, 60 fathoms, Holb.) 

76. Skenea planorbis, (Turbo) Fnbr. Moll. Lovhn. 
76. Homalogyra rota, Forbes & Hanley. (1,622 faths., 

77. Mcelleria costulata, (Margarita) Moll. F. & H. (Godt- 

78. Turritella (Tachyrhynchus, subg.) erosa, Couth., Bost. 

79. T. (Tachyrbynchus, subg.) reticulata, Mighels & Adams, 
Bost. Journ., iv., 50. 

80. Cerithium (Bittium, subg.) archicum, Morch. (Sukker- 
toppen, 65 fathoms, Holb.) 

Tunitella? costulata, Moll. (Nee Lam. nec Risso.) 
81. Trichotnpis borealis, Brod. & Sow. 

Tr. atlantica, Bk. 
82. ’&. conic&, MijU. (Near Fladoerne, 30 filthoms; SGndre 

Stromfjord, 60 fathoms.) 
83. Aporrhais occidentulis, Bk. (A fragment from Dr. 

Vahl.) 
84. Cancellaria (Admeto, subg.) viridula, (Tritonium) Falx. 

Adams, Geu., t. 29, f. 5. 
Admete criRpa, Moll. c. bucchoides, Conth. C. Couthouyii, 

Wallich.) 

haab, 60 fathoms, Holb.) 

Journ . 
T. polaris, Bk. & Moll. 

T. lactea, Moll. 

Jay. 
Ordo 11.-Toxoglossata, Troschel. 

85. Pleurotoma (Ischnula, Clark ; Pleurotomina, Bk., subg.) 
turricula, Mont., sar. 
Subsp. 1. Murex angulatus, Don, 

86. Xubsp. 2.- Defrancia scalaris, ~611,  

87. Subsp. 3. Defrancia exarats, Moll. 

Defrmcia nobilk M.611. Pleurotoma Mwlleri, Reeve, f. 324. 
Defr. lactea, Moll., teste Reeve. 

FUSW tumcdus, Gould. 

Pleurotoma mguhta, ‘‘MBll.” Reeve, f. 545. 
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88. PI. Woodinna, Moll. 
Pleurotoma leucostoma, Reeve, f. 278. D. reticdata, Vahl., 

teste Reeve. n. harpularia, Coath., teste LovEn. Tritonium 
roseum, Sars. Lovkn, No. 89. 

89. PI. elegans, Moll., non Scaclii. 
90. 1’1. pyrnrnidnlis, Strom. 

91. PI. cancellata, (Fusus) Mighcls & Adams,.!841. 
Tritonium Pingeln, Sars. 

(92.) var. purpurea. D. Pingelii, Bk. Moll. 
93. P1. violucen, M. & Adallis. 

Subsp. 1. Pusus pleurotomnrius, Couth. Defrancia Vahlii, 
Bk. bIo11. Reeve. 

Defrnncia cinerea, Miiller. 

Defrancia cyliudracoa, Miill. Pleurotoma grcenlandica, Reevo 
f. 343. 

(94.) vnr. spirn breviori. PI. livitln, Reeve, f. 316, non Moll. 
(95.) var. ventricosa. 
96. PI. borealis, Reeve, f. 277 (Errata). 

(97.) var. ventricosa, pallida. 

I). suturalis, Moll., teste Reeve. 

Definncin Beckii, Moll. 

Defrancia scalaris, “ Vahl.,” Reeve olim. D. livida, Miill. 
non L. 

D. viridula, Miiller, non Fabr. PI. ilecu~sata, Couthouy, non 
Brown. 

Ordo 111.-Rhachiglossata, Troschel. 
98. Tritonium glaciale, L. Ch. Lam. 

Bucciuum carinatum, PMpps, Voyage. 
*99. Tr. Hancockii, Morch. B. grcenlandicum, Hancock. 

Reeve, noli Ch. 
100. Tr. scahriforme, Bk. & Moll. 

Buccinum tortuosum, Reeve, f. 11. B. tenue, Gray ; Reerc, 

101. Tr.imdatum, L., Midd., Beitr., p. 482, p1.4, f. 3. (Olrik, 
f. 2 7 1  

Holb.) 
102. Tr. tkrrze-nova?, Beck. B. Donovani, ‘‘ Gray,” Reeve, 

f. 2. (0lrik.j  
103. Tr. gknlnndicum, Ch., X., p. 177. 

(104.) var. 23. tenebrosum, Hanc. An., vol. xviii., t. 5, f. 12. 
(10.5.) var. B. Humphreysianum, Moll. non Bennett. 
106. Ti-. hydrophanom, (Buccinum) Hnncock 

107. Tr. undulatum, Moll. 

108. Tr. Humphreysianum, Bennet ? 

109. Tr. ciliaturn, Fabr. Moll. 

(110.) var. laevior. 
111. Fusus (Neptunea, subg.) despectus, L. 
(112.) Tar. Tritonium foinicatum,’Fabr. Voy. de la Recherche, 

(113.) vm. PUSUS carinatus, Pennant. -Lam. 

Tr. undatum, Fabr. Buccinum cyaneum, Brug. Bk. Mall. 
Lovkn. Sars. B. boreale, Leach, Ross’s Voyage, ii.,1819, p. 173. 

(Olrik, 200- 
300 fathoms.) 

Buccinum glaciale, Don. B. labradorense, Reeve. B. un- 
datum, afidd., Beitr., 482 ; non L. 

Buccinum ciliatum, Reeve, fig. I?, non Fabr. 

B. Mcelleri, Reeve, f. 29. B. tcnebrosum, var. borealis, Midd., 
Bcitr., t. 3, f. 7, 8. 

Fabr. 

t. 2, Fabricius’ original specimen. 
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138. M. helicina, Phipps. Fabr. 

139. M. argentata, Gould. Middend. 

140. M. Vahlii, Moller. 
F. & €I. 

141. Cemoria noachina, (Patella) L., Mantiss. plant. 

142, Scissurella crispata, Fleming, var. Moll., Append. No. 3. 

Trochus neritoides, Gm. Helix margarita, Laskey. Margarita 
arctica, Leach. 

M. glauca, Moll., Index. M. Harrisoni, Hancock 't 

M. pusilla, JetTr. 

Patella fissurella, Miill., Prod. 2865. Gm. 

144. 

145. 

146. 

147. 
148. 
149, 

150. 

151, 

Ordo II.-Heteroglossata, Troseli. 
143. Pilidiuni rubellurn, (Patella) Fabr. Gm. Moll. LovEn. 

Sam. 
Lepcta caca, (P&clla) Mull. LovBn. 

Tectum testudinalis, (Patella) Mull. Moll. LovEn. 

Chiton (Tonicia, subg.) marmoreus, Fab. 

Ch. (Leptochiton, subg.) albus, L. Fabr. Moll. LovBn. 

var. Patella candida, Couthouy. P. cerea, Mall. 

Patella testudinarin grcenlandica, Ch., X., f. 1814-15. 

junior? Ch. cinereus, '' L." Fabr. 
. - , 

Chiton ruber, L. 
Ch. cinereus, L. 

Ch. asellus, Ch. 
Siphonodentalium, sp. According to 0. Torell. 

CLASSIS IV.-CEPHALOPODA, Cuv. 
Octopus grcmlandicus, (Seph) Dcwhurst, 1834. (Gr. 

Inzub-puirsL?.) 
Sepia octopodia, Fabr. 

0. arcticus, Prosch. 
152. Cirroteuthis Muelleri, Esch. 

153. Rossia palpebrosa, Owen, Ross's Second Voyage. 
154. E. Mcelleri, Stp., 1856, Act. I-Iaf'n, 
155. Leachia hyperborea, Stp., 1856, Act. Hdu. 
156. Gonatus Fabricii, (Onychoteuthis) Lichenst. ( GY. 

(15'7.) junior (teste Stp.), Onychoteuthis ? amcena, Moll. ((31.. 

Octopus grandatus, Miill. non Lam. 

Sciadcphorus, Reinh. & 
Prosch. (Jacobshavn.) 

Anziko k.) 

Amilturzgouk.) 

Sepia loligo, Fabr., F. G. Onyohoteuthis Kamschaticn, Midd. 

"168. Sepiola atlantica, d'Orb. ? teste stp. (Holb.) 

CLASSIS V.-ACEPBALA, Cuv. 
159. Teredo denticulata, Gray, Ann., 1850, VIII. Differt 

T. nanu, Turt. ( T .  rnegotara, F. & 13.) ale parte dorsali 
antice rotundata, ncc acuminata. 

Pholas tcrcdo, Fabr. (Gr. Kcrbuk-Kurna.) Teredo navalis, 
T. dilatata, Stimps. Bost. Proceed., 0Ct. 1851, Miill. non L. 

probably. 
160, Mya truncata, L. Fabr. Moll. 

arenaria, Pabr. fate MS. auctoris. 
161- M. arenaria, L. Moll. Fabr. MS. 

.var. M. Uddevalensis, Forb., Geol. Surv., I., p. 407. junior M. 
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162. Cyrtodwia siliqua, Spgl. 

163. C .  ICuiTiana, Dkr. 

(Fossil, Dr. Rink.) 
Glycimeris incrassata, Lam. 

About 2 inches long ; pale-brown 
(Found at low water near Jacobshavn; Dr. in colour. 

Pfaff.) 
164.’ Saxicava arctica, (Mya) L. Fabr. (Gr. h e n n e k . )  

165. Panomya norvegica, (Mya) Spgl. Woodward. (Fossil, 

166. Lyonsia arenosa, (Pandorina) M611. 

167. Thracia myopsis, Bk. Moll. 

168. Th. septentrionalis, Jeffr.Th. truncata, Mighels & Adams, 
Boston Journ., 1842, t. 4, f. 1 (sed margine dorsali 

declivi.) Long. 27 mm. ; height 19 mm. (Eight 
Danish miles off land outside the Sondrc Strijmfjord, at 
60 fathoms, Moller.) 

Mya byssifera, Fabr. Saxicava grcenlandica, Pot. & Mich. S. 
pholadis, L. Gray, Parry’s Voy. 

Dr. Rink.) 
Panoproa Spengleri, Valeno. 

Lyonsia gibbosa, Hancock, Ann., XVIII. t. 5,  f. 11, 12. 

Thracia Couthouyi, Stimpson. 

169. Nellera cuspidata, Olivi. (Wallich.) 
170. Tellina (Macoma, subg.) calwrea, Ch. 

171. T. mcestrt, Desh. Perhaps only a variety of 2‘. calcavea, 
(Arsut, L. Barrett.) 

172. T. crassula, Desh. Small, triangular. Ihown from 

173. T. tenera (Macoma, Leach), Ross’s Voyage, ii., 1819, 

1’. grcenlaudica, B1r. Goulcl, p. G G .  LovBn, No. 299. T. 
Fabricii, Hanley. Sow. Thes., f. 112. Venus fragilis, Fabr., 
No. 414. 

(Narsdilr ; Bolb.) 
(In a pond near 

Telliia proxima, Smith. 

influenced by fresh water. 

Greenland by a few specimens only. 

p. 175; Thomson’s Annals Philos., xiv., 1819, p. 204. 

1’74. V c n ~  fluctuosa, Gould, p. 57, f. 50. 
175. Pisidium Steenbuchii, (Cyclas) Moll. 

176. Thyasira Gouldii, Phil., M. Z., 1845, p. 74. 
Cryptodon flexuosum, Moll. 

177. Montacuta elevata, stimpson. 
M. bidentata, Gould, p. 59, non Monh 

178. M. Mcelleri, Holb. 
179. M. Davvsoni, Jeffr., Brit. co11Ch., ii., 816. 
180. ICellia planulata, Stimpson.’ 

I<. riibra, Gould, p. 60, f. 33, non Mont. 

.Baals River.) 

Gould, f. 62. 

181. Turtosia minuta’, (Venus) Fnbr. (Gr. ly iksazm~tak.)  
Chione minuta, Desh., Cat. Ven., NO. 121. 

182. Astartc compressa, (Venus) L., Mantis. plant. noli Mtg. 
Venusborealis, Ch., VIL, f. 413, 414. Astartc elliptica, Brown. 

183. A. crebricostnta, McAndrew 8 Forbes, Ann., 1847, XI& 
A. semisulcata, Gray. Mijll. Phil., Abbild., non Leach. 

1). 98, t. 9, f. 4. 
A. crenata, Gray (P), Parry’s Voy., 1824 

1 2  



184. A. (Tridonta, subg.) semiculcntn, Leach, Itodci Voy., 

Crassina arctica, Gray, Parry’s Voy. BIoll. Venus borealis, 

183. A. (Nicania, subg.) striata, Leach, 1819, ROSJ’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., Abbilcl., X., p. GO, t. 1, f. 12. 

189. Cyprina islandicn, (Venus) L. no11 FLL~JI-. (Dr. Rndolpli. j 
190. Carrdium ciliatuni, Fabr. 

191. C .  elegantulum, Beck. Moller. Snrs. 
192. C. (Serripes, subg.) groenlanilicuni, Ch. 

Venus islandica, lh’abr. non 1;. (Gr. TpiRsaanuk.) 
(193.) var. borealis, lieevc ; striated anteriorly and posteriorly. 
194. Arc& pectunculoides, Scacchi. (Wallich.) 
195. Nucula inflatit, Hancoclc, Ann. 

N. tenuis, Gray. Mid. 
19G. N. nitidn, Sow., Illust. 
197. N. dclphinodontn, Mighels & Ailams, Boston Journ. 

App., 175 ; non Moll. 

Ch., VII., f. 413. Crassina corrugatn, Brown. 

A. multicostata, Mac& Phil. 

A. Warhami. Hancock ? 

C. islandicum,’Ch. C. arcticum, Sow., Ill., f. 2G. 

IIanlcy. 

iv., 40. Gould. 
N. corticata, I-Iolh. & Moll. 

198. Nucnlana buccata, Stp. & Moll. 
N. Jacksonii (Gould) differt uinbonum sculptura. 

199. N. pernula, Mull. 
Arca Martinii, Bolt., lMus. Dolt. 
Leda macilcnta, Stp. & hGl1. 
Nucula rostrata, Mart. L a m  
N. fluviatilis, Sow., Gen. 

Gma. 

200. N. minuta, (Arca) Mull. Fabr. Cli. Moll. (Gr. Inien- 
ningoah.) 

(201.) vnr. grandis. 
202. N. (l’ortlandia, subg.) arctica, Gray, Parry’s VOY. 

N. parva, Sow., Illustr. 
Leda cornplanah, Moll. 

Wood, Suppl. t. G.,  
Yoldia portlandica, Woodward, non Hitch. 
Nucula truncata, Brown, Ill., xxv.,f. 19. 

var. Nucula lenticula, Miill. 
203. N. pygmaea, Munstcr. Lovkn. Forbes & EIanley. 

204. YoIdia limatuh, Say. Torell. 
205. Y. hyperborea, L Q V ~ .  
206. Y. thraciaformis, Storer. (Fiskernzssct and Sukker- 

toppen, at GO to 70 fathoms.) 
’L’oldia angularis, XdI. 

207. Modiolarii nigra, Gray, Parry’s Voy., 1824. Wood. 
Ch.. f. 767. 

Mytilus discorfi, var. suevica, Fabr., Vid. Selsk, 1788. 
M. discrepans, &font., Suppl. Leach. MBllcr. 
Modiola compressa, Menke. 
Modiolaria striatula, Beck, Voy. de la Rcclierche, non L., 

Mantiss. 
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208. M. Irevigatn, Gray, Parry’s Voy. Wood. (Gr. Bibibi- 

209. M. corrugata, Stimpson, Conch. N. Engl., 1851. (Godt- 

210. M. (Dacrydium) vitrex, Holb. & Mall. (Sukkertop- 

211. Crenelh decussata, Mont., var. 
Modiola ? cicereuln, Moll. 

212. Mytilus edulis, L. Fabr., 77211‘. (Gr. [Zloh.) 
Mytilus eddis exonatus, Ch., XI,, f. 2024. 
M. borealis, Lam., No. 25 7 
M. exornatiis, Pfr., Register. 

213. Limntula sulculus, Leach. LovBn. 
Lima sulcata, Moll. 
L. conclusa, Moll. Beck, 1847. 

214. Pecten islandicus, M611. (311. (Gr. KirRsoauvs&.) 
junior P. Fabricii, Phil. 

(215.) liar. costis elevatis latis. 
216. P. (Pseudamussium, subgen.) grcm~andicus, sow., Thes. 

amsk.) 

haab, 50 to 60 fathoms., €IoIb.) 

pen, at 100 fathoms, €IolbO11.) 

Mytilus discors, Fabr. (Modiolnria) Bk. non L. 

Modiola discors, Gould, p. 130, f. 184, non L. 

Loven. 
I?. vitrcus, Gray, Parry’s Voy., non Ch. 

The ACALZPII~E and IIYDROZOA, which follow liere in the 
Appendix No. 4 of RINK’S (‘Gronland,” &c., 1557, pp. 95-98, 
wcrc then enumerated by DIL MORCH, with their synonymy 
niostly aftcr 0. Fabricius’ MSS. : they are now given in n Re- 
vised Catalogue by DR. LUTICEN further on, pp. 187-190. 

.__ 

BRACIIIONOPODA. 
217. Rliyiichonclla psittncea, Ch. Gm. ‘l’ercl~r~tuln, Moll. 
215. Torebratella Spitzbergiensis, Davidaon. (Inside dead 

21 9. Tercbi*atulina septentrionelis, CouthOuy. T. capnt-sor- 

220. Terebratula cranium, Mull. (108-228 fathoms, Wallich.) 

Rlipchoizel le  and Balai~i.) 

pentis ? 

Green l a i d  ATanies j‘b?’ Molltdsca, &c. 
Ajuaursall ; from Ajuck, a blain 01- boil ; ccnzoria, TectUTa, &e. 
AAoperursak, from A7mpiut, an animal which sits on its back 

An?ikoh, from An&, a skin 01‘ hide ; Go?zatzcs Fa&.i&i, Licht, 
Ai~zihovsoak, the same. 
A&oungoak ; Gonatus ui?im~zts )  Moll. 
Atatn.saR ; C~ZO liniacina. 
Aelprsalr, llie same. (A rani.) 
HibibiarsuR ; Modiolaria levigatci. 
DuitsinLetit, see Il%ssevmctut. 
Irttab Intata 3, heart of the sea ; C1wysaos.a poiitocardiu. 

Velutina. 
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Imab-puirsii 3, who shoot themselves out of the sea ; Octopus 

In~eningoah; Saxicaca arctica ?, L. 
Imennck, because they squirt so much watey (Ile?l>. Tdl ina 

tencra, Leach. Saxicava arctica. 
ImennigoaR, the little Inzennek, because they resemble Saxicava 

arctica ; Nuculana minuta. 
Ipiksaunak, like a grindstone ; Cardium grcenlandicum. 
Ipihsaunatak, the young o f  Ipiksaunak ; Turtonia minuta. 
Ipiarsursak, like a tent-bag ; the Berozde. 
KaZZaliassut, because they seem to jump in the water. 

Pndetermined Cuttle-fish, Moll. 
Kcmiarsursah, like a dog's pup ; Bolidia, Tritonia. 
Kcrksuk-Kumi3 3, Wood-worm ; Teredo denticulctta. 
KiZZiortout, from IWliorpok, scraping tool ; Mytilus edulis. 
Kirksoaursak, because they jump out of the pots in which they 

are to be cooked (Kirkse?poA, to jump down) ; or a likeness 
to Kirksoak ; Pecten Islardicus. 

Korotungoak ; the little crenulated ; Tropho?~. 
liorsoak ; see Amikorsoak. 
Nahharsursah, a bladder ; Boltenia Bolteni, L. 
Nuertleh, from Nualr, thick spittle ; Medusa 
Nuertleksoak ; Medusa capidlata, Fabr., Fn. Gr. No. 203. 
Nyaurstet 3, hair-like ; Sertularia. 
Puirsarsoakasih 3, the big bad ones which jump up ; an Octo- 

pus, Moll. 
Shpangaursczt ; Scr t u b  ria. 
Siuterursak ; Vitrina angclicq Margarita Aelicina, &Icnestho, 

Siuterok, from siut, ear ; all Snails ; Margarita, Littorina, &cl 
Siutenmgoak, e little Snail ; Lacuna, Tp*opkon, &c. 
Si~fterursoak, tho big Snails ; Y%toniunz, Fusus. 
Twkeingah, like a shade for the eyes ; Chiton niarnioreUs. 
Terkungoak, in:common with Oniscus ; a declivity or slope on a 

Tcsserme'tut 3 (Daisimetit), which Iive ip freshwater lakes 

gradandieus. 

The 
Sepioid kind of Molluscs, found in North Greenland according 
to Mdm. Lytzen. 

Skenea, Littorina yocnlandica, &c. 

rock ; Chiton. 
I .  

( ~ ' c s s e ~ )  ; Limncea. 
TulZukaurtak, from Tulluk, sea-raven, like a raven ; Limacina 

arctica. 
Tupidek, having a tent Over it ; CirToteuthis. 
[Eloh, from Uivok (?), to increase or swell out, or rather from 
' Uiunge, nympha muliebres ; Mytilus edulis, L. 
Umataursak ; Chrysaora pontocardia ; Julianehaab. 
Usursak, from Uszck, penis ; Mya tnmcata. 

APPENDIX. 
NOTES ON SHELLS, BP'DR. NORUE. 

1. The stomach of tho Shark (Spualus) often contains very 
rare animals ; often uninjured Cephalopods, Buccinum & d ~ o  - 



MORcH ON THD BEOLLUSCA OP GREINLAND. 135 

phanum, &c., also a large Anthipathes (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 faths., 
formerly made of whalebone fibre. The Shark gently follows the 
hook to the surface, where it is killed. 

2. In the stomach of Anas mollissinza, and especially of Anus 
spectabilis, rare shells are often found. Largo specimens from 
Greenland are nearly a11 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 emptp. 
4. The Whelks (Buccinunt and FUSUS) are taken in sunken 

ba&ets, baited with dead fish, but the basket must not lie too 
long as the bait is eaten away by Gm.urnavus, dtc., 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 
 eli ices (Helix fu lva  and H. alliaria of England), one Pupa, and 
one Succinea. 

Of freshwater shells there are one small Planorbis, several 
Limnmx, and oiie Bivalve (Pisidizm). 

None have yet been found in Spitzbergen and Nova Zembla. 
In  a memoir " On the Land and Freshwater Mollusca of Green- 

" land," ( '' American Journal of Conchology,") Dr. Morch offers 
the following remarks (p, 27)  :- 

IC The land shells of Greenland are nearly allied to those of 
Iceland. The Vitrina, the Succinca, and rsyalina atliaria accord 
better with the species of Iceland than with American species. 
Tho freshwater spccies of Greenland, however, are entirely 
different from those of Iceland. The Limnace of Iceland belong 
to Radix, while those of Grecnlaiid all belong to  Linanophysa ; 
both genera common to Europe and America. The Planorbis 
of Grecnland is perhaps Pl. parvus, Say, of America, or Pl. 
spirorbis, Rin. f. 63,  (PI. Dazuri, nob.). P S d i u m  Steenbuchzii 
of Greenland is most nearly allied to l'. pulchellum, found in 
Iceland and Europe, but it is much larger. They have been dl 
found in Labrador hy Packard. Althougl1 the Arctic species are 
small, they are the largest in the group. of species to which they 
belong. Thus Succinea Crasnlandica is 1!rgel' than S. avenavia ; 
Etrina larger than any European ~peC1es, except, perhaps, V. 
major ; the Pupa is the largest of the Vertigos." 

- 

 MARINE INVERTEBRATA collected by the ARCTIC Ex- 
PEDITION under DR. I. I. HAYES. By w. STIMPSON, 
M.D. (May 1862). From the Proceed. Acad. Nat. 
Sciiences Philadelphia, 1862-3, p. 138-142. 1863. 

[In the following list those species aye enumerated which were 
the bro@t home from Port Foulk and LittIeton Island, 



Eastern 01’ Greenland sliorc of Smith Sound, lilt. 79i0, from C a p  
Frtmdczy on the opposite shore, Iat. 790 %’, n ~ l  Gale P o i l ~ t  <I&.?). 
&hcw arc mentioned as coming from Godbavr~ and from the W. 
:~iid N.W. C o s t  of Greenland, whicli are included, hy n:m10 or 
synonym, in the Catalogues given elsewhere in this ‘‘ M ; ~ ~ r l ~ ~ l - ’ ’ ]  
3 .  ZEollusca. 

Clionc limacinn, Phipps. Port Foulkc. 
Ruccinum cyaneum, Beck. Porf Foullre. 
Mya truucata, Lin. ?&Gstly Val‘. ~ d d e d l m S % .  ‘rho sil?hoUS 

mere found in great numbers in the stomnch of a Walrus, 
Port Foulke. 

Saxicava arctiea, Desli. Do, Do. 
Astarte plana, J. Sow. Port Foullte. 
Cardium Hayesii, n. sp. Disco Island. Also found in Piova 

Crcnella faba (0. Fnb.), Stimp. N.W. Coast of Gmcnlrtnd. 

Crangon boreas, J, C. Fnbr, Goclhavn ; Port Foulkc: ; Lit- 

Uippolyte Gaimardii, M,-Edw, Port Foulke. 
11. gibbs, ICriiyor. Por t  Poullre. 
13. turgida, Kr. 
€1. Phippsii, Kr. Port  Foutke. 
IS. polaris, Owen. Port PouIke ; Littleton Isl. 
11. borealis, Owen. Littleton Id. 
Nysis oeulata, Kr. Por t  Foiilkc. 
Anonys arnpilIa, K r .  (var. ?). Gale Point. 
Phcrusa tricuspis, n. sp. 
Gnnimanis locustn, J. c. Pxb. Port Foulke. 
Tlicmisto arctics, Kr. 

13opyriis liippolytos, ICY. Port Foulke. 

IT~mobnthcs cycloptcrinn, Stcenstrup PE Liitlccn. 
gills of G p n c l i s  viridis at Littleton Isl. 

73aIanns bnlauoides, Darwin. Port Potillre. 

Lepidonote cirmta, a h s t .  Poi% Fotdke. 
1,. punctate, mlat.7 Port FGUUW and Littleton Id. 
Pbyllodoce granl~1~dica, CErst. Port I“ou~~cc.  
Cirrntulas boreelis, 1,mk. 
Siphonostomum phiniosunl, Watlilce. Port Foiill~e. 
Tectnrclln flaccida, Stimpson. Pork Foalkc. 
Urada inhabilis, Stimpson, C::LIC Point. 
Pectinaria Eschriclitii, Ratliltc. 
Spirorbis nautiloidcs, Lam. Port Foulke. 
l’riapuliis caudntus, Lam. 

Scotia. 

2, Crustacea. 

tleton Id. 

Godhavn ; Port Foulke. 

Litlleton Is]. 

111 the stomncli OC a Scal :tt C:ip 
Faraday. 

Lerwopodn e I O l l p h ,  Crmlt. X’Grt I?oulkc. 
On thc 

3. Annelida, 

Godlinvn ; Littleton Jsl. 

Godliavn ; Port Foulkc. 

From the btolnacli of a Wtblrus 
Port Foulke. 

4. Echhodermata. 
MYriotrochus Rinkii, Steenstr, Port BoulIre. 



XI.-SHELT,S, kc., from the RUNDE ISL~NDS, DAVIS' 
STRAIT ; dredged by Dit P. 0. SUTHK~LLAND, OcLobcr 
lS52 ; nai~ied by DE. S. P. \VOOI)WARD, 1SGS. (Pliil. 
Trans. clv. 1865, p. 32s.) 

No. I.-28-30 fatlionis. (See pngc 192, for the material of 
tlicse clredgings.) 

~ ~ 1 ~ ~ ~ ~ s  porcatus, DC. ? Wnter- Snxicarn arctica. Siiinll v:tlvc. 
w0r11 fragments. Tcllina calcarcn, (=proxiili:L= 

u. crcnatus, I h g -  ? W:lter- lata). Frngmeirt. 
\\ror11 frag111(:11tS. Echinus, sp. Fr:igmellts of 
yn truncnts. F1*aglll~11t. plates nnd spines. 

No. 11.--30-40 fathoms. 
ininuta. Odcl valvc R. scrobiculatn. 

(Inrgc) and fry. Scissurelln crispata. 

Mal,& *(*' rita undulatd. 
Crencila deciissata. Sinall. 'l'urritella lactcn. Young. 
Liinatul a sulcata. 
Astartc striata. Young. 11. ciiicrca. Young. 
A. scinisulcatn. Young. Echinus. Small spine, 
Sasicava. Pry. Spirorbis. Whorls furro\vcd. 
Rissoa Castanea. 

Saxiatva arctics. Adult. Nuculn icnais. Fry. 
Lyoiisiri striata. Fry. Cnrdiurn clegniituluiii. 
Astsrte striata. Aclult and Natica pusilln (grmulandica). 

Leda truncnta. Frngmcnts. Cyliclinn Gouldii. Young. 
L. pyginsea. Fry. Itissoa scrobiculata. 
Crenella decussata. Sp-irorbis. 
C. faba. bdiinus. Spine. 

NO. 111.-25-50 ihthol1is. 

fry. Pry. 

NO. 1V.-50-70 fathoins. 
Pilidium fulvuru. Astartc striata. pry. 
Rcrnaa. Fragment. Spirorbis nauti11ls ? 
Chiton albus T Two valves. s. sulcatn. 

No* V.-GO-70 fxt11oii:s. 
pcctell islandicils. Fragments. Crcnelln dccussata. 

AstarLC borealis, ' u ~ .  se:nisul- Tllrritella lixctea. FyLlplcnt. 
cat,&. Young. Itisson castanetx. 

h. striata. R. scro bicii1:i tn. 
sasic:tvtl. I+J. Mnrgwi ta lieliciiin . 

trtlncata. I JilL1:LtlIl a sulcatn. 



138 S. P. WOODWARD ON SHELLS, ETG 

Margarita undulata. Fragment Pilidium fulvum. 
and fry. Serpula. 

M. cinerea. Fry. Spirorbis. 
Scissurella crispata. Balanus porcatus. Tergum and 
Littorina obtusata. Fry. fi*ngme.nts of parietes. 
Cemoria noachinn. Fry. Echiuus. Fragments of spines. 

XI1.-A REVISED CATALOGUE of tho TUNICATA of GREEN- 
By Dr. CHR. LUTKEN, University Huseum, LAND. 

Copenhagen. 1875. 

TTJNICATA. 

Ascidiae simplices (Greenl. Nakasursak). 
1. Boltenia Bolteni, L. 

F. Gr. 323 (A. clavata, Fabr.). 
B. rcniformis et Ciliata, Moller, h d .  Moll. Gr., 1’. 95. 

Clavellina chryst., Moll. 1. c., p. 95. 

F. GI-. 316 and 317 (?). (Jun,?) (A. quadridentata, 

A. monoceros, Moll. 1. e., p. 95. 

J u n .  ? F, Gr. 322 (A. villosa). 

as C. villosa, Fabr. (Zte deutsche Nordpolarfahrt, II., p. 244). 

2. Cynthia chrystallina (Moll.). 

3. C. rustica (L.). 

Fabr.) 

4. C. pyriformis (Rthk.). 

06s.-A species from East Greenland is described by Kupffer 

5 .  C. echinata (L.). 
F. Gr. 318. 

6. C. conchilega (Moll.). 
Moller, 1. c.  

7. C. (MoZguZa) glutinam, Moll. 
Moller, 1. c., p. 94. 

8. C. tuberculum (Fabr.). 
F. GI.. 321. 

9. C. Adolphi, ILupf. 

10. Phallusia lurida (Moll.). 
Zto deutsche Nordpolarfahrt, 1 1 . 9  p. 245- 

Moller, 1. c., p. 95. 
11. Ph. complanata (Fabr.). 

F. Gr. n. 320. 
12. Chelyosoma Nacleayanum, sow. Brod. 

Cp. Eschricht’s paper in I<. D. Vid. Selsk. Slrr. V. 

(An undetermined specimeii from Jecobshavn in tho Museum 
of Copenhagen.) 

Obse-The Ascidia? of Greenli~nd require revision, with exami- 
nation of fresh specimens ; severnl of tho above-nnmed species 

(1841). 
13. PeZonaia, sp. 
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are only imperfectly known, and others remain undeseribed 
in collections. The Compound Ascidie are rather numerous, 
but no attempt has b y n  made to  identify them. “Alcyoniurn 
rubrum and digitaturn, F. Gr. 462 and 463, probably belong to 
this division. “ Synoiczcm turgens ” owes its introduction into the 
‘ 6  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 Monogmph of tho 
Scandinavian and ,?tic Polyzoa in the “Proceedings of the 
Swedish Academy for 1864-8, to which work the reader is 
referred for furlher particulars. References to  Icirchenpauer’s 
list of Polyzoa from East Greenland, in “Dio zweite deutsclle 
Nordpolarfahrt,” are added.” 
1. Cyclostomata. 

1. Crisia eburnea (L.). 
2. Biastopora simplex (Busk). 
3. Diastopora Jyalina (Flemg.). 

Kirclip., p. 426. 
4. Mescntcripora meandrina (Wood). 
5. Tubulipova atlantica (Forb.). 

Idmonca atl. (Forb.), Kirchp., p. 42’7. 
6. T.$mbria (Lmk.). 

T. serpens, Fabr. F. Gr. 428. 
7. T.JEabellaTis (Fabr.). 

Fabr. F. Gr. 43 1. 
PhaZangeZlaJE., Kirchp., p. 427. 

8. T. incrassata (D’Orb.). 
9. T.,fungia (Couch). 
10. T‘. penicillata (Fabr.). 

Fabr. F. Gr. 43.0. 
11. Hornera Zichenoides (Fabr.). 

$.abr. F. Gr. 436 ; Kirchp., I?. 425. 
12. DiscoporeZla verrucaria (Le). 

F&r. F. Gr. 432; Kirchp., p. 427. 
12a. D. liispida, (Fl.). 

Kirchp., p. 427. 
13. Defiancia Zucernaria (Sars). 

14. Alcyonidium hirsutum (Flcmg.). 

15. A. gelatinosum (L.). 

8. Ctenostomata. 

Kirchp., p. 428. 

Kirchp., p. 428. 
_-- 

* The I( Isis,” ‘( Tubipora,” “ Madreporu,” and I‘ Millepora ” of Pabricias 
are apparently all I’OlJ’zoa, with the exceptio; of Nos. 438 (NulZ&ora, sp.) 
and 434 (CornZlincl oflcinalis 3). 
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16. A.  hispidunt (Fabr.). 
Fabr. F. Gr. 448. 

3. Chilostomata. 
17. Cclfzdnria icrmta (Sol.). 

r S r ~ ~ t ~ ~ l ~ ~ r i u  rrptans, Fabr. F. Gr. 450. 
PIC nipca arctica (Busk) and JL Smittii, Nordin., 

Kiidip., 1. c., p. 417-8. 
18. C. scul/rn (v. Ben.). 

19. Geiiicfluria loricatu (I,.). 

20. Cubcrca Ellisii (Flemg.). 
21. Rugula &!zirrnya~aa (Bean). 

22. Flzistgw c7iartacca (Gm.). 
23. PI. n~c~t i6~a i iu~ca  (L.). 
24. 37. pupyracca (Pall.) 
25. Fl..foliacca (L.). 
26. Cellaria articulata (Fnbr.). 

27. iVIcn2branipoi.a lincata (L.). 

28. Jf. ,yisz~feru (Johnst.). 
29. >L E'lcmiqii, Husk.  

30. $1. pilosa (Linn.). 
31. Eschariporn oiinuluta (Falx.), 

32. Porinu Jfaf7~sii (And.). 
33. P .  cizintu, Pall. 
34. Anarthvopora ntoizodoiz (Busk). 
35. Escharcllu yor@x (Smitt). 

36. EscA. paliiiuta (Snrs). 
37. E. Lcgcntilii (Aud.). 

36. E. Jucotiiai (Aud.). 
39. E. nuriculatu (I-Cnss.). 
40. E. Ladslorov i i  (Johfi~t . ) .  

41. E. linearis (IInss.). 
42. Jlfollia hyulina (L.). 

Sertdagiw Aalecina, Fabr. F. Gr. 455. 
J*c~~~pocel7uriu iiiermis (Norm.), Kirch. 1. c., 11. 418. 

~istzi~a7lo raniosu, Fah. F. Gr. 461. 

Flu'lustra foliacea, Fabr. F. Gr. 445. 

Isis h i p p r i ~ ,  Fabr. F. Gr. 427. 

? n u s f r a  membranacea, F. Gr. 446. 
Kircheiipuer, 1. c., p. 419. 

M. Flenringii, B., nnd 111; mi~zcix, B., Kirchp., p. 419. 

Fabr. F. GI.. 444. 

? IIcmcsc/iara (?) contortcr, I<irchp., 1. c., p. 422. 

Lcpralia Smittii, Kirchp., 13. 420. 

&wuIiu Lnndsborovii, Kirchp., p. 421. 

Ccllcporu nitida, Fnbr. F. Gr. 443. 
Lcpraliu ~t i t idu,  IZirclip., p. 420. 

Millepora truncata, Fabr. F. Gr. 435 (11.1~). 

Mill. truncata, F. Gr. (p.11.). 

43. Ilfyriozoon crustoceune (Sni). 
44. ill. s7~Ggrucilc (U'Orb.). 

45. M. coarctatunt (Sars). 
' 



46. Lepralia Spathtll@fel.fl (Slll.). 

47. L. hippopus 
48. porella acutirostTis (Sm.). 
49. p .  l m i s  (Flemg.). 
40. Eschara verrzccosa (Busk). 
5 1. E. cewicornis (Pall.). 

Kirchp., p. 424. 
52. E. elegai~tula (D’Orb.). 
53. Esciiciroides Sarsii (Sm.). 

54. E. rosacea (Busk). 
55. Discopora coccinca (Abdg.). 

p. 421. 
56. D. appensa (I-Iass.). 
57. D. sinccra (SKI.). 
58. D. Xkenei (Sol.). 

59. Cellepora scabra, Fabr. 

? Cellepora spongites, Fabr. F. Gr. 439. 

Lepralia Yeachii and L. simiosn (Uusk), Kirchp., 

Celkpora SJienei, ICirclip., p. 424. 

fifillepora reticulatn, Falx. F. Gr. 437. 
Kirchp., 1’. 423. 

GO. C. rumcilosa (L,). 

61. Ccl1epor.uk iiwrassata (Lam.). 
liirchp., p. 423. 

62. Retepora ccllzdosa (Linn.). 

c. verrucosu, Fnbr. F. Gr. 440. 

63. ~oxoso??1a, sp.” 

XIV.-INSECTS and SPIDERS of GREENLAND : an Abstract 
of the Sketch of the Insect-fauna, Amchnidn,, $C., of 
Greenland (Freshwater, Land, and Littoral Rrtl~rol~~da),  
by J, C. SCBIODTE, in the  (‘ Naturh. Bidrag til Rink’s 
BeslCyivelse af Gronland,” 1837, pp. 50-74. 
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Gyrini. Gyrinus, sp. 
Staphy lini. 

Quedius fulgidus, Fabr., Mant, Ins. I. 220, 14. 
Quedius, sp. 
Micralymma brevilingua, SchiBdte, 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 Bywhus 

Simplocaria metallica, Sturm, Deutschl. Ins. 11. 111, 18, t. 34, 

Rhjtidosomus scobina, Schiodte. 
Phytonomus, sp. 
Otiorhynchus maurus, Gyll., op. c. 111. 293, 24; 0. Ffib., F. 

0. arcticus, Fab., F. Gr. 137. 

Ulonata (Neuroptera, parte). 
Ephemera culiciformis, Linn., Faun. Suec. 1475. 

Synistata (Neuroptera, pavte, et Trichoptera). 
Hemerobius obscwiis, Zett., Ins. Lapp. 1049, 7. 
Phryganm pisea, Lin., Faun. Suec. 1484. 
I?. interrogationis, Zett., Ins. Lapp. 1063, 12. 

Nematus ventralis, Dahlb., Consp. Tenthred. 9, 91. 
Bombus hyperboreus, Scbonh., Vet. Alr. Hand. 1809, I. 57, 

t. 3, f. 2 (€am.) ; Apis alpinu, 0. Fab., F. Gr. 155 ; Bornbus 
arcticus, Kirby, Suppl. App. Parry’s Voy. ccxvi. (fam.).+ 

3. balteatus, Dahlb. Bombi Scand. 36, 8 (fccm.) ; Born. Kb- 
biellus, Curtis, App. Ross’s Second Voy. Ixii. (masc.) ; an 
etiam fcem. 3) ; Bomb. arcticus, Kirby, 1. c.  (inasc.).t 

337, 2, t. 4, f. 2. 

Byrrhi. 

fasciatus, F. 

f. B. 
Curculiones. 

Gr. 136. 

CoccineZZe. Coccinella trifasciata, 0. Fab., F. Gr. 133. 

Piezata (Hymenoptera). 

Cryptus arcticus, Schiodto. 
C. Fabricii, Schiodte. 

Argynnis chariclea, Herbst., pap. 10, 125, 47, t. 212, f. 5, G ; 

Chionobas Balder, Boisd., Icon. Lep. 19, 189,4, t. 39, f. 1-3. 
C. Bore, Efubn., Pap. t. 29, f. 134-136. 
Colias Boothii, Curtis, App. &e. lxv. 10, t. A., f. 3-5. 

Agrotis quadrangula, Zett., Ins. Lapp. 935, 4. 

0. Fab., F. Gr. 198, 154. 
Glossata (Lepidoptera). Papilioness 

Papilio Tulzia, 0. Tab., F. Gr. 143. 

Noctuci. * 

* See Curtis’s List of Insects from the Parry Islands, &c., further on. 
t see Kirby’s List of Insects from the Parry Islands, &e., further on. The 

lnseets and Arachnids of the EaRt Coast of Greenland arc also enumerated 
further on. 
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Agrotis ram, Herr. 
A. islandica, Stmdinger. 
A. Drewsenc, Shudinger. 
Noctm Westermanni, Staudinger. 
Hadens exulis, Lefeb., Ann. SOC. Entom. France, V. 392, t. 10, 

H. Sommeri, Lefeb., op. cit., 391, f. 1. 
H. grcenlandica, Zett., Ins. Lapp., 939, 9. 
H. picticollis, Zett., Ins. Lapp., 939, 8. 
Aplech occult% Rossi, var. implicata, (Hadena) Lefeb., op. 

Plusia gamma, L., Fn. Suec., 1171. 
p. interrogationis, L., Fn. Suec., 1172. 
p. parilis, Hubn., Noct., t. 90, f. 422. 
p. cliasema, Dalm., Boisd., Index, 93. 
Anarta algida, Lefeb., op. cit., 395, f. 5, probably phalcesla 

MyYtil/i, 0. Fab., Fn. Gr., 147. 
A. amissa, Lefeb., or. cit., 397, f. 6 ,  7. 
A. leucocycla, Staudinger. 
A. vidua, Hubn., var. lapponica, Thunb., Diss. Ins. Sv., 2, 42. 

Phesyle polaria, Boisd., Duponch., var. B ~ ~ l l e i ,  Lefeb., 1. c., 

Cidaria brumata, Lin., Fn. Sv., 1293. 

Botys hybridalis, Hiibn., Pyral., t. 17, f. 114. 

Teras indecorana, Zett., op. cit., 989, 3. 

Eudorea centuriella, Schifferm., Syst. Vera. 
Pempelia carbonariella, Fischer von Roeslerst. Abb. 30. 
Plutella senilelln, Zetterstcdt, op. cit., 1001, 2. 

f. 2. 

cit., 394, t. 10, f. 5. 

Phalence. 

399, f. 8. 

Pyralidce. 

Tortrices. 

Tinea?. 

Antliata (Diptera). 
Chironomns polaris, Icirby, S ~ p p l .  App. Parry’s voy,, ccxviii., 

C. turpis, Zett., op. cit., 811, 82: 
c. frigidus, Zett., ibid., 812, 14. 
C. variabiliu, Stceger, Naturh. TidSFJk., ser. 2, I., 351, 4 ; II., 571, 

C. basalis, Steg., ibid., 351, 6. 
C.  byssinus, Meigen, ZWeifl .  In% I., 46, 56.  
C. aterrimiis, Meig., I., 47, 59- 
C: picipes, Meig., I., 52, 74. 
Dinmeso Waltlii, Meig., Sticg., 353, 10. 
‘ranypus crassinervis, Zett., Ins. Lap., 817, 1. 
T. tectipennis, Zett., ibid., 815, 5. 
T. tibidis, Steg., Op. Cit., 354, 13. 
Ccratopogon sordidellus, Zett., or .  cit., 820, 6. 

Tipula arctica, Curtis, op. cit., lxxviii, 29, t. A, f. 10. 

Curtis, App., &e. lxxvii., 27, t. A., f. 14. 

44. 

C?~/CZ pulicalls 

7’. l’i.uosa, 
(iDulican‘s), 0. Fabr., P. Gr., 211, 173, 

0. Fnbr., F. Gr., 16G. 
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Erioptera fwciprnnis, Zett., op. cit., 831, 9. 
Iricliocera nincnlipennis, BIeig., I,, 214, 4 ? 

Boletina grcenlandica, Stacg., 356, 18. 
Sciara iridipennis, Zett., 827, 9. 
Simulia vittatn, Zett., 803, 3. Culex vcptuus, 0. F:ibr., I T .  Gr., 

Rhaniphomyia nigrita, Zett., Ins. Lapp., 567. Enpis borealis, 

Dolichopus grccnlnndicus, Zett., Dipt. Scaiid., II., 528 ; 13. 

Helophihis granlandicus (Tabanus), 0. Fab., Fn. Gr., 208, 170 ; 

Syrphus topinrius, Meig. HI,, 305, 47. 
Spherophoria strignta, Staeg., 362, 31. 
Sarcophaga mortuorum, Lin., Fn. Suec., 1830 ; Vokcellu m o ~ t . ,  

Musca erythrocephnla, Mcig. V. 62, 22 ; Vol~scelZu vomitos.ia, 

M. groenlandica, Zett., Ins. Lapp., 657, 16; Vol. ~ ( C S U V ,  0. Fab., 

Anthomyia dcntipes, Fubr., Syst. Antliat, 393, 95. 
A. irritans, Fallen, Muse., 62, 58. 
A. frontatn, Zett., Ins. Lapp., 669, 35. 
A. trigonifera, Zett., ;bid., 669, 36. 
A. arctica, Zett., i b i d ,  669, 34. 
A. triangulifira, Zett., ;bid., 680, 83. 
A. scatophaginn, Zett., ibid., 677, 69 ? 
A. striolata, Fall., Bfusc., 71, 77. 
A. ruficeps, Meig. V., 177, 62 ? 
A. Ciliata, Fzbr., Ent. Syst. IV., 333, 87. 
Scatophaga squalicla, Meig. V., 252, 10. 
S. littorea, Fall. Scatom., 4, 4. 
S. fucorum, Fall. ibicl., 5 ,  5 .  
Cordylurn hmrnorrhoidalis, Neig. V., 237, 17. 
Helomyza tibialis, Zett., Ins. Lap., 767, 12. 
13. geniculata, Zett. ibid,  761, 13. 
Piophila casei, En., F. Suec., 1850. 
P. pilosa, St;eg., op. cit:, 368, 52. 
Epliydra stagnalis, Fall., I-Iydromyz., 5, 5 .  
Notiphila vittipennis, Zctt., Ins. Lap, 718, 6 ?  
Phytoniyza obscurelln, Fall., Phytomyz., 4, S. 

Pulex irritans [?I, L., 0. Fabr., F. Gr., 221, 193 ; on the TTnrc 

,. T@da reyela- 
tionis, Fabr., F. Gr., 202, 157. 

210, 172. 

0. Fabr., F. Gr., 211, 174. 

tibialis, var. b., Zctt., Ins. Lapp., 711. 

IT. hilineatus, Curiis, op. cit., lxsviii., 30. 

Fabr., F. Gr., 206, 166. 

Fabr., F. Gr., 207, 167? 

F. Gr. 207, 168 ? 

. 

Scctoria. 

only, GI.. Ulralib-Iconin. Pilrsiksak. 

Rhyncota. 
I-Ieterogaster grcenlantlicus, Zett., Ins. Lap., 262, 3. 
Cicada. 1ivi(lel1aJ Zett., i h i d ,  290, 5 .  
Aphis punetipennis, Zett., ibid., 311, 7. 
uorthfiia chiton, Zett., ibid., 314, 1. 



SiphuncuIata. 
Pediculus humanus, L., 0. Fab., Fn. Grmnl., 215, 182. Gr. 

[The following Bird-hke are enumerated by 0. FabriciuE, in 
Komak. (Egg) 

& c ~ n .  Gram.” under “Pediculus ” (No. 184-192) :- 
184. strigis. Gr. Opib-Koma. 
185. corvi. Gr. Tullukab-Koma. 
186. clanguls. Gr. Kzertlutorpiabsab-Icoma. 
187. g y h .  Gr. Serbab-Koma. 
188. bassani. Gr. Kubsab-I(oma. 
189. lari. Gr.  Najab-Koma. 
190. tringae. Gr. Sargvarsub-Koma. 
191. hiaticule. Gr. Tukagvajub-Koma. 
192. lagopi. Gr. Akeisib-Koma.] 

mallophaga. 
Trichodectes (?) canis, De Geer, MQm., VII., t. 4, f. 16 ; Fn. Gr., 

215, 183. Gr. Kemmik-Koma. 

Thysanura. 
Podura, spp. 

11.-ARACHNIDA, 
Araneae. 

OpiIiones. 

NiutSk. 

Lycosa saccnta (Fabr.), and Attus, spp.,”Fn. Gr., 204-205. 

Phalangium opilio ?, L. 0. F., Fn. Gr., p. 225, No. 203. GJ-. 

Acari. 
Bdella, &c., spp., Fn. Gr., 194-202. 
[ U?der gc Acarus ” 0. Fabricius enumerates (No. 194-202) :- 

194. siro. Itch-mite. Gr. Okok. Killib-Innua. 
195. cadaverurn. I n  dried Fish especially, Gr. Okok. 
196. holosericeus. Gr. Okok. 
197. aquaticus. Gr. Imak-Koma. 
198. muscorum. Gr. Merkub-Koma. 
199. gpnopterorum. Gr. Anarirsab-Koma. 
200. coleoptratorum. Gr. Egyptsab-Koma. 
201. longicoruis. Gr. Ujarkab-Icoma. 
202. littoralis. Gr. eSirksat-Icoma]. 

Pycnogona (p. 71). 
(See Dr. Lutken’s Catalogue at p. 163.) 

111. 

Isopods, Amphipods, Entomostraca (pp. 72, 73). 
(see Dr. Lutken’s Revised Catalogue of the Crustacea, p. 146.) 

86122. K 
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XV. -The CRUSTACEA of GREENLAND. By Dr. CER. 
LUTKEN, University Museum, Copenhagen. 1876; 

This list is chiefly a revised copy of that, given by Prof. Rein- 
harat in Rink’s “ Greenland,” containing the cqections and 
additions published of late years.* 
Decapoda. 

1. Chionocoetes yhalangium (Fabr.). Gr. Arksegiarsuk, &c. 
Cancer phlangium, Fabr. Fauna Grcenl., n. 214. 
Cancer opilio, Fabr., Vid. Selsk. Skr., N. s., In., 
Chionocoetes opilw, Kroyer, Nuturh. Tidsskr’., II., 

Kroyer, Voyage en Scandinavie, &c., Crustac., t: I. 

Cancer araneus, Linn., Fauna Suec., 11.) 2030. 
Cancer araneus, Fabr., F. Gr. 213. 

Leach, Malac. podophthalm. britt., t. 21, C.? 

&oyer, Naturh. Tidsskr., II., p. 251 ; Voyage, &c., 

Eupagurus pubescens, Stimpson, Proc. Philad. Scad., 

Cancer homaroilles, Fabr., F. Gr., p. 218; Mob, Is- 

Cancer boreas, Phipps, Voyage, p. 190, t. 12, f.. 1. 
Sabine, Suppl. App., p. 235; Beechey’s Voy. Zool., 

Kroyer, Naturh. Tidsskr., Iv., p. 218, t. 4, f. 1-14. 
Bell, Belcher’s Voy., p. 402. 
Buchholz, Zte deutsche Nordpolarf., p. 271. 

Crangon septemcarinata, Sabine, App. Voy. Parry, 

Owen, App. Voy. Ross, p. 82; Kroyer, Naturh. T., 

Crangon lar; Owen, Zool. Beechey’s Voyage, p. 88. 
Kroyer, Naturh. Tidsskr., IV., p. 255, t. 5, f. 45-62. 

p. 180. 

’ p. 249. . .  

2. Hyas aranea (Lim.). Greenl. Arksegiak, &C. 

3. Hyas coarctata (Leach). 

4. Pagurwpybescens, Kr. I * 

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. 

6. Sabinea septemcarinata (Sab.). 

p. 58, t. 11.) f. ll-13r. 

IV., p. 244, t. 4-5, f. 34-44. 
7. Argis lar (Owen). 

’* The synonyms given are principally taken from authors on Arcticor 
Scandinavian Zoology. 

t The occurrence of Lithodes niaja and Neplirops norvegicus in Green- 
land needs confirmatiow Cancer ganmaarus, F. Gr. 2 15 (Homarus vulgaris), 
must be omitted ; also, 220 (Cancer arctus j Gr. Tillektoutelik), &o. 
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8.. Hppolyte Fa6&&& 

ga, g+,pj?yte Gaimardii, M. Edw. 

kr, Naturh. Tidsakr., III., p. 571; Via. S&k. 
sir., IX., p. 277, t. 1, f ,  12-20. 

. zMdneEdwards, Hist. Natur. d. Crust., II., p. 3’78. 
Kroyer, Nat. T., IV., p. 572 ; Vid. Selsk. Skr., 1. c., 

%-oyer, Nat, T., III., p. 572 ; Vid. Selsk. Skr., 1. c., 

Oh. -Auct. Cl. Goijsii (Ofvers.. Ve&nsk. A k d .  FGrhmdI,, 
Stokholm, 1863) a prscedente pexu (masculo) modo divorss; huc 
quoque accedit Hip. Belchera’, Bell (Belcher’s Voy., p. 402, t. 24, 

10. H. incmta, Buchh. Zte deutsche Nordpolarfahrt, p. ,272. 
11. Hippolyte spinus (Sow.). 

Cancer spinus, Sowerby, Brit. Miscell., t. 21. 
Alpheus spinus, Leach, Trans. Linn. Soc., XI,, p. 247; 

Hipyolyte Sowerbd, Leach, Malac. podophthalm. britt., 

Hippolyte Sowerbei, Kr. N. T., III., p. 573 ; Vid. S. 

Bell, Brit. Crust., p. 284. 

Kroyer, N. T., III., p. Videnak. Selsk. Skr,, 

Kroyer, N. T., III., p. 5 d. S. Skr. 1, c., p. 314, 

Kroyer, N. T., III., p. 575 Vid. S. Skr., 1. c., p. 308, 

Obs.-Auctorit. cl. Goijsii (1. C.> foxnine prscedentis. According 
to Buchholz (I. c., p. 274) the difference i s  not of a sexual &ac 
ratter, but still he regards them only 
species. 

1 4 ~ .  H+po@!e Polaris (Sab.). 

P. 288, t. L-II,, f. 30-37. 

f. 1). 

Owen, Append. ROSS, p. 83, t. B., f. 2. 

t. 30. 

Skr. 1. c., y. 298, t. II., f. 45-54. 

12. Hippolyte nzacilenta, Kr. 

13a. Hippotyte Phippsii, Kr. 

t. III., f. 6448. 
6.  Hippolyte turgida, Kr. 

IX., p. 305, t. II,, f. 55-66 

t. II., III., f. 57-63. 

varieties of the 

Gr. Pikkutak. 
Cancer squilla, Fabr., vm. t% €kna Gr., n. 216. 
Abheus polaris, Sabin% SUPPl. APP. parry, p. 238, 

Owen, App. Voy. Ross, P. 85. 
Krijyer, N. T., IV., p. 577; %lensk. Selsk. Skr., 

Bell, Belcher’s Last Arctic voy., p. 407. 

Owen, App. Voy. ROSS, p. 89. 
&oyer, N. T., IV., p. 577 ; Vid. S. Skr., 1. c., p. 330, 

Bell, 1. c., p. 400. 
Obs.-Auct. cl. Goijsii (1. c.) a H. poluri baud distincta. Also 

Buchholz (1, c., p. 275) is inclined to regard them as one species, 

t. 2, f. 5-8. 

1. c., p. 324, t. III., IV., f. 78-82. 

6. Hippolyte borealis, Owen. 

t. 3, f. 74-77. 

E 2  
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15. 

16. 

17. 
18. 

19. 

PO. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

HippoZyts aculeata (Fabr.). Greenl. Naularnak. 
Astacus granlandicus, J. C. Fabricius, System En- 

Cancer aculeatus, 0. Fabr., F. Gr., n. 217. 
Alpheus aculeatus, Sabine, Suppl. App. Parry's voy., 

Hippolyte aculeata, cornuta, a r ~ a t a ,  Owen, ZOOl. 

Kroyer, Nat. Tidsskr., 111.) 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, 

tomol., p. 416. 

p. 237, t. 11.) f. 9-10. 

Beechey's Voy., p. 86-89. . 

p. 334, t. 475, f. 83-104. 

Hippo lyte microceras, Ks. 

t. 5, f. 105-9. 
H. Panschii, Buchh., 1. c., p. 277, t. 1, f. 1. 
Pandalus borealis, Kr. 

&e., t. 6, f. 2. 
ICroyer, N. T., II., p. 254; 11. R., I., p. 461 ; Voyage, 

Leach, Malac. podophth. britt., f. 40. 
Kroyer, N. T., 11'. It., I., p. 469; Voyage, t. 6, f. 3. 

Kroyer, N. T., 11. R., I., p. 453; Voyage, t. 6, f. 1. 

Bucliholz, 1. c., p. 279, t. 1, f. 2 (70" lat. N.). 

Kroyer, Vid. Selsk. Sky., V. R., IV., p. 21, t. 3, f. 7, 

Thysanopoda inermis, Kr.t 
Kroyer, Voy., t. 7, f. 2. 

Th. norvegica, Sars. 
Buchholz, 1. c., p. 285. 

Thysanopoda longicaudata, Kr.t 
Kroyer, Voy., t. 8, f. 1. 

Th. RascJiii, Sam. 
Buchholz, 1. c., p. 286. 

Mysis oculata, Fabr. GreenZ. Irsitugak. 
Cancer oculatus, Fabr., F. Grenl., n. 2% f. 1 ; Via. 

Selsk, Skr., N. S., I., 56% 
C. pedatus, Fabr. F. Gr. 221 ? 
JZysis Fabricii, Leach, Trans. Linn. SOC., XI., 350. 
Kroyer, Voyage, &c., t. 8, f. 23; Kat. Tidsskr., 111.) 

Buchholz, 1. c., p. 284. 

KrGyer, N. T., 111. R., I., p. 30, t. I., f. 4. 

Pandalus annzulicornis (Leach). 

Pasipiiai; tarda, Kr. 

P. gZaciaZis, Buch. 

Sergestes arcticus, Kr. 

et t. 5, f. 16." 

1 R. I., p. 13. 

Mysis latitans, Kr. 

* I have omitted Sergestes Rinkii, because this species was not taken 
exactly in Greenland, but in the Northern Atlantic, between Greenland and 
Bootland. 

f The exact habitat of these two species is unknown ; they are inserted 
here on the authority of Prof. Reinhardt, who, I believe, c 0 n s d . d  Prof. KrGYer 
on the subjeot. 



Cumacea. 
30~. Dimtylis Edwardsii (Kr.). 

Voyage, t. 4. 
6. Diastylis brewirostris (Kr.). 

f .  6 ;  Voyage, t. 5 A,, f, 1. 

Cuma Edwardsii, Kr. N. T., III., p. 504, t. 5 f. 1- 
16; 11. R., 11.) 11. 128, t. I., f. 1-3, 5, 9, 14; 

Cuma brevirostris, K. N. T., 11. R., II., p. 174, t. 2, 

Obs.-Auct. el. Sarsii a D. Edwardsii fiexu (masculo) modo 

&ma Rathkii, Kr. N. T., III., p. 513, t. 5-6, f. 17- 
30; 11. R., II., p. 144, t. 1, f .  4-6; Voyage, t. 5, 
f .  1. 

Cuma angulata, Ifi. N. T., 11. R., 11.) p. 156, t. I., 

Obs.-According to  Sars, the male o f  31a (Christiania Vidensk. 

di stincta. 
3ia; Diastylis Rathkii (K.). ' 

6. Diastylis aizgulala (Kr.) 

f. 2, t. 2, f .  1 ; voy., t. 5) f. 2. 

Selsk. Forh., 1864). 
32. 

33. 

34. 

Dias ty lis 'resima {Icr.). 

Leucon nasica, Kr. 

t. 3, f. 2. 

t. 5 A., f. 3.f 

Cuma resirnu, Kr. N. T., 11. R., II., p. 165, 

Cuma nuSica, Kr. N. T., 111.) p. 524, t. 6,  f .  
Kroyer, N.  T., 11. R., II., p .  189, t. 2, f .  5;  

Leucon deformis, Kr. 1. c., p.  194, t. 2, f. 4; 

voy., e. 3, f .  1. 

Eudorella deformis (Kr.). 

t. 2, f. 2 ; 

3 1-33. 
Voyage,. 
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3’7. Idothea nodulosa, Kr. 

t. 26, f. 2.” 
38. Oniseus, sp. ? 

39. Asellus yrmnlandicus, Kr. 

40. Henopomus tricmnis, Kr. 

41. J m a  nivalis, Kr. 

Kroyer, Naturh. Tidsskr., 11. R., II., Po 100 ; Voyage, 

Oniscus asellus, Fabr., F. Gr. 228. 

Oniscus aqunticus, Fabr., F. Gs. 227. 

Kroyer, Naturh. Tidsskr.;JI. R., II.,.p, 372 ; Voyage, 

Greenl. Sirksab-Koma. 
Oniscus marinus, Fabr., F. Gr., n. 229. 
Kroyer, Vid. Selsk. Skr., VII., p. 303, t. 4, f. 21. 

=oyer, Nat. T., II. R., 11. B., p. 380; Voyage, t. 31, 

Kroyer, Nat. T., 11. R., 11. B., p. 388 

Gv. Kerksub-Eoma. 

Greenl. Teitsib-Teskeinga. 

t. 30, f. 2. 

42. Munna Fabricii, Kr. 

43a. Anceus elongatus, Ks. 

6, B a n i z a  Reinhardti, Kr. 

44. B g a p s o r a  (L.). Greed.  Saraulib-Koma, &,e. ~ ’ 

f. 1. 

f. 3. 

Kstiyer, Vid. Selsk. Skr., VIZ., p. 301, t. 4, f. 20.t 

Oniscus psora, Linn., Syst. Nat. (X.), I., p. 636 ; Fabr. 

B g a  marginata, Leacli ; Milne-Edwards ; Cuvier 

Liitken, Vidensk. Medd. N. For., 1858, p. 66, t. I. A., 

Liitken, 1. c., p. 71, t. I. A., f. 1-3. 

Liitken, 1. c., p. 70, t. I. A., f. 4-5. 

F. G., n.226. 

Regn. An., t. 67, f. 1. 

f. 9-1 1. 
45. B g a  arctica, Ltk. 

46. B g a  crenulala, Ltk. 

Obsi-The Greenland Bga:  are especially found on the Shark, 

Kroyer, Vidensk. Selsk. Skr., VII., p. 306, t. 4, f. 22. 
Gyge hippolytes, Spence Bate, Brit. Cr., II., p. 230; 

Buchholz, 1. c., p. 286. 

Kroyer, Naturh. TidsRkr., In., p. 102 and 289, t. 1-2 ; 
Voyage, t. 29, f. 1. 

Phryxus hippolytes, IEathke, Nov. Act. Ac. Nat. 
Cur., XX., p. 40. (On Hip. Gaimardii, turgida, 
Kr.). 

49. ‘Da ‘us mysidis, Kr. 

Sbmniosus microcephalus ; also probably on the large Cod-fishes. 
47. Bopyrus hippolytes, Kr. 

(On Hip. pola.n’s.) 
48. Bopyrus abdominalis, Kr. 

kroyes, Voyage, t. 28, f. 1. 

* I. robusta, Kr., is omitted, because I am not aware that this widely 
diffusedpelagic Crustacean really inhabits the shores of Greenland. Kr6yer‘s 
Speciapens were captured between Iceland and Greenland, in 60” lat. N. 

t‘Gn8idering the known relations between Anceus and Praniza, it might 
PrWmed that’ these (4Sa and b )  are but the two sexes of one specie& 
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Leptopiiryxus mysidis, Buchhok 1. Q ,  

f. 2. (On Mysis oculata, Buchholz.) . 
amphipod8 (e& Lseddopoda).* 

50. p o n e o r c i a  femorata, Kr. 
Kroyer, Naturh. Tidsskr., IV., p. 153; 11. R., I,, 

p. 630; Voyage, t. 23, f. 2. 
Boeck, Crust. Amphip., p. 123. 

Kroyer, Nat. T., 11. R., II., p. 46; Voyage, t. 17, 

Boeck, Crust. Amphip., p. 120. 
Opis Eschrichtii, Kr., N. T., IV., 

Gummarus gTyldus, Mandt, Observ. ‘ in  itinere ad 

Lysianassa magellanica, Milne-Edwards, Ann. Sc, 

Eurytenes magellanicus, Lilljeborg, Acta Upsal., 3 B., 

Lysianassa magellanica, Sp.Bate, Cat. Amp., t.10,f. 5. 
Go&, 8fv. Vet. Ak. Forh., 1865, p.1 (sep.), t.36, f. 1; 

Boeck, Crust. Amphip., p. 105; Skaxid. Arkt. 
Amphip., p. 144. 

51. Opis typica, Kr. 

f. 1.. 

52. Lysianussa gryllus (Mandt). 

Grcenland. facto, p. 34. 

Nat., 3 s., t. 9, p. 398 ; Voyage de Castelnau. 

1865, p. 11, t. 1-3, f. 1-22. 

53. Socarnes Vahlii (Rhdt.). 
Kroyer, Vid. Selsk. Slw., VII., p. .233.. i 
Aszonyx Vahlii, Kn, N. T., II., p. 256 ; 11.. R, I., 
Anoayx Vahlii, Bruzelius, Skand. Amphipod., Vet. 

Gammarus nugax, Owen, App. ROSS. Voy., p. 87. 
Socarnes Vahlii, Boeck, Crust. Amphip., p. 100; 

Kroyer, Via. Selsk. Skr., VII. 

Caacer nugax, Phipps, VOY., 
Lysianassa appendiculosa, Kr, 1. c., p, 240, t. 1, f. 2 

Nat. T., II., p. 257- 
~ ? z o n y x  lagena, Kr., N. TV 11.3 P. 256; Sp. Bate, 

Cat. Amph., p. 17, t. 1% f. 7. 
Anonyx ampulla, 1Q.S 1. C.9 11. R-9 1.9 pa 5’78 ; Voyage, 

t. 13, f. 2 ; Bruzelius, 1. CV P: 39 ; Stimpson, Proo. 
Philad., 1863 : no? fiP* Bate, Cat., p. 79, t. f3; f. 6. 

Lysianassa appendiculata, sp. Bate, 1. c., p. 67, t. 10, 
f. 8. 

Anonyx lagena, Boeck, Crust. Amphip., p. 108; 
Skand. Arkt. Amph., p. 152 ; Buchholz, 1. Q., 
p. 300. 

p. 699; Voyage, t. 14, f. 1. 

Akad. Handl., n.s., III., p. 43. 

Skand. Arkt. Amph., p. 129, t. 6, f. 8. 
54. Anonyx lagena (Rhdt.). 

1. c., p. 406- 

* Bpipeeies dubis: Oniscus arenarius, F. Gr. 234 ; 0. Strantianus, F. Qr, 
286 (Gr. Kingupek) ; et  0. abyssinus, F. Gr. 286. 
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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. Amphip., 
p. 110; Skand. Arkt. Amph., p. 157, t. 5, f. 4. 

A .  norvegicus, Lillj., Ofv. Vet. Ak. Forh., 1851, p. 22 ; 
A. Holbcelli, Sp. Bate, Cat., p. 75, t. 12, f. 4. 

Anonyx tumidus, Kr. .N. T., 11. R., II.,p. 16 ; voyage, 
t. 16, f. 2 ; Bruzelius, 1. c., p. 41. 

Lysianassa Audouiiaiam, Sp. Bate, Cat., p. 69, t. 11, 
f. 1 (fide Boeck). 

Aristias tumidus, Boeck, Crust. Amphip., p. 107; 
Sktand. A&. Amphip., p. 148, t. 3, f. 4. 

Anonyx abyssi, Go&, 1. c., p. 3, t. 371, f. 5 ; Hi?- 
pomedon abyssi, Boeck, Crust. Amphip., p. 10.3 ; 
Skand. Arkt. Amphip., p. 138. 

Anonyx Holbodli, Kr., N. T., 11. R., II., p. 8 ; Voyage, 
t. 15, f. 1 ; Bruzel., 1. c., p. 43. 

A. denticulatus, Sp. B., Cat., p. 74, t. 12, f. 2 ;  
Bippomedon Holhcelli, Boeck, Crust. Amphip., 
p. 102; Skand. Arkt. Amph., p. 136, t. 5, f. 6, et 
t. 6, f. 7. 

66. Aristias tumidus (Kr.). 

57. Hipyomedon abyssi (Goas). 

58. Hippomedon Holbcelli (Kr.). 

59. Orchomcne minuta (Kr.). 
Anonyx minutus, Kr., 1. c., p. 23; Voy., t. 18, f. 2. 
Orchomene minuta, Bocck, Crust. Amphip., p. 116 ; 

Anonyx Edwnrdsii, Kr., 1. e., 11. R., II., p.fl ; Voyage, 

Unisimus Edwardsii, Boeck, Crust. Amph., p. 113 ; 

Skand. Arkt. Amph., t. 5, f. 3. 
.GO. Onisimus Edwardsii (Kr.). 

t. 16, f. 1 (non Sp. Bate). 

Skand. Arkt. Amph., t. 6, f. 4. - 

61. 0. plautus (Kr.) 
Anonyx plautus, Kr., 1. c., 11. R., I., p. 629; Voy., 

Sp. Bate Cat., p. 78, t. 13, f. 1 i Buchholz, 1. c., 

Onisimus plautus, Boeck, crust. h p h . ,  p. 112; 

t. 15, f. 2. 

p. 303. 

Skand. Arkt. Amph., t. 4, f. 2. 
62. Onisimus littoralis (Kr:). 

Anonyx littoralis, Kr., 1. c., 11. R., I., p. 621 ; Voy., 
t. 13, f. 1 ; Bruzelius, 1. c., p. 46 ; Buchholz, 1. c., 
p. 302. 

Alibotrus 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. 



64. StegocephdW aMPulla (PhiPPs). 
Cancer ampulla, Phlpps, VOY., p. 191, t. 12, f. 3 ;  

Garnmarus ampulla, ROSS, App. Parry’s Voy., p. 20. 
Stegocephalus injatus, Xr., N. T., lV., p. 150; II. 

R., I., p. 522, t. 7,  f. 3 ; Voyage, t. 20, f. 2 ; Bruzelius, 
p. 38. 

Bell, Belchar’s Voy., p. 406, t. 35, f. 1 ; Sp Bate, Cak, 

StCgocqhalus a?npziZZu,J3oeck, Crust. Amphip., p. 128. 

~ C U c O t l ~ o ~  clypeata, Bruzel. 1. c., p. 96. 
Montagua cZypcuta el BruzehY, Go&, 1. c., p. 6, t. 38, 

f, 10; Boeck, Crust. Amph., p. 192. 

Leucothi; clypeata, Kr., N. T., IV., p. 157 ; 11. R., I., 

Herbst., Naturg. &., p. 117, t. 35, f. 2. 

t. 10, f. 2 ;  GO&, 1. c., t. 38, f. 8-9. 

65. Metopa Bruzetii (Go&). 

66. Metopa clypcata (Kr.). 

p. 545, t. (3, f. 2 ;  VOY., t. 22, f. 2 ; Boeck, Crust. 
Amphip., p. 140. 

67. Mitopa glucialis (I(1‘.). 
Leucothoi; glacialis, Kr,, N. T., IV., p. 159 ; 11. R., I,, 

Metopa glacialis, Boeclr, 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 ;  

Acanthonotus cristatus, Owen, App. Ross 2nd Voy., 

Boeck, Crust. Amphip., p. 179. 
7 I ,  Ve~tumnus serratus (Fabr.). G e e d .  Kinl;ungo&-Kap- 

pinmtolik. 
O&CUS serratus, Fsbr., F. Gr. 237. 
Ancphithoi; serra, Kr., Vid. Selsk. Skr, VII., p, 266, 

AcantJionotuS sews, Bruzelius, 1. c., p. 78. 
vert. sewa, Bocck, Crust. *mPb p. 180 ; Buchho]~, 

Acanthonotus injatus, Kr.7 N. ‘r., Iv., p. 161. 
Go&, 1. c., p. 7, t. 38, f. 11 ; Boeck, Crust. Amp& 

P. ezigua, Goas, 1. c., p. 7., t. 38, f. 12; Boeck, Crust. 

? ParapJcellStes glacialis, Buchholz, 1. e., p. 337, t. 7, 

Anqhithoi; pa?wpZu, Kr., Via. S. Skr., VII., p, 270, 

p. 539, t. 6, f. 3 ;  voy., t. 22) f. 3. b 

68. Syrrhoi; crenuluta, Goas. 

69. Odius carinatus, (Sp. Bate). 

Goas, 1. c., p. 6. 
70. Yc~turnnus cristatus (Owen). 

p. 90, t. B, f. 8. 

p. 147 ; Buchholz, 1. c., p. 304. 

t. 2, f. 8 ; Hat. T., II., p. 260. 

I. c., p. 342. 
72. Vertumlzus injutus (ICr-). 

p. 180. 
73. PawmzpAitAoi; glabra, Boeck. 

Amph., p. 175. 

f, 1. 
74. parampiritho2pavtopZa (Kr.). 

t. 2, f. 9 ; Voyage, t. 11, f. 2. 
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Bruzelius, 1. c., p. 69;  Paramph. p., Boeck,.Cpuat. 

Pleustes tuberculatus, Sp. Bate, Cat., p. 62, t. 9, f. 8 ; 

Amphithebicuspis, Kr., Vid. Selsk. Skr., VII., p. 273, 

ParamphithoB bicuspis, Bruzel., 1. c., p. 73. 
Pherusa licuspk, Sp. Bate, Brit. Crust., p. 253 ; Cat., 

Ph. cirrus, Sp. Bate, Cat., p. 143, t. 27, f. 6, . 

Amphithoepz&hella, Kr., Voyage, t. 10, f. 2 ; Bruzelius, 

Pherusa p., Sp. Bate, Cat., p. 143, t. 20-7, f. 5 ;.@eck, 

Gamnzarus carinatus, Fabr., Ent. Sgst.* II., p. 515. 
Atylus carinadus, Leach, Linn. Trans., XI.,-35? j Zool. 

AmphithoBcam'n., Kr., Via. S. Skr., VII., p. 256, t. 2, 

Buchholz, 1. c., p. 357, t. 40 ; Boeck, Crust. Amphip., 

GOBS, 1. c., p. 8, t. 38, f. 14; Boeck, Crust. Amphip., 

Amph., p. 176. 

Pl. panoplus, Buchholz, 1. c., p. 334, t. 7. 
75. ParamphithoB bicuspis (Rhdt.). 

t. 2, f. 10. 

p. 144, t. 27, f. 7. 

76. Paramphithoif pulchella (Kr.). 

1. c., p. 70. 

Crust. Amph., p. 177. 
77, Atylus carinatus (Fabr.). 

Misc., III., p. 22, t. 69. 

f. 6 ;  N. T., 11.: p. 259 ; Voy., t. 11, f. 1. 

p. 190, 
78. Atylus Smitti (Goes). 

p. 191 ; Buchholz, 1. c., p. 361. 
79. Pontogeneia crenulata, (Rhdt.). 

AmphithB crenulatcz, Kr., Vid. S. Skr., VII., p. 278, 
t. 3, f. 12 ; N. T., IV., p. 165. 

Amph. inermis, Kr,, 1. c., p. 275, t. 3, f. 11; Pont. 
inemnis, Boeck, Crust. Amphip., p. 194 ; Buchhok, 
1. c., p. 366. 

80. Tritropis fragilis (GoBs). 
ParamphithoF fragilis, GoBs, 1. c., p. 8, t. 39, f. 16. 
Tritropisfi., Boeck, Crust. Amph., p. 160 ; Buchholz, 

Oniscus aculeatus, Lepech., Acta Petrop., 1778, I., 

TaZitrus Edwardsii, Sabine, suppl. App. Parry, 

Amphithok' Edwardsii, Owen, A p p .  Ross Vo p. 90; 

Tritropis aculeata, Boeck, Crust. Amph.,, p. *158; 

Amphitho? lmiuscula, Kr., Vid. S. Skr., VII., p. 281, 

Amph. serraticornis, Sars, Christiania Vid., $elsk. 
j Forh., 1858, p. 140. 
Paramphithoe Zduscula, Bruzel., p. 76. 

1. c., p. 320. 
81. Tritropis aculeata (Lepechin). 

p. 247, t. 8, f. 1. 

pa 233, t.,2, f. 1-4 ; ROGS, App. Parry's Voy., p. 206. 

Kroyer, N. T., 11.) p. 76; Voyage, t. 10, l i .  
Buchholz, 1. c., p. 316, t. 4. 

t. 3, f. 13 ; Bell, 1. c., p. 406. 

I .  

82. Calliopius lreviusculus (Kr.), 
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Calliope lmizlscula. et grandowliB,, Sp. Bate, Cat. 

Boeck, Crust. Amph., p. 197. 

Boeck, Crust. Amph., p. 199. 

Acanthonotus tricuspis, Hr., N. T., 11. R., II,, p. 115; 

Boeck, Crust. Amphip., p. 201. 

Amphithog fulvocincta, Sam, I. c., P. 141. 
P h e m a  tricuspis, Stimpson, Proc. Ac. Phil., 1868, 

p. 138. 
Paramphithoi: fulvoc., GOBS., 1. c., t. 38, f. 15 ; BOB&, 

Crust. Amph., p. 116 (Halirages fulvoc.) ; Buch- 

Amph., p. 148-9, t. 28, f. 2 et 4. 

83. A&&thOpSh longimana, Bk. 

~ 84. .Clefppides tiicuspis ($2.). 

Voyage, t. 18, f. 1. 

85. Halirages fulvocinctus (Sars). 

% holz, 1. c., p. 367. 
86. Paramphithoi; P megalops (Buchh.), 

87. Acanthozonc cuspidata (Lep.). 
Buchholz, op. cit., p. 369, t. 12. 

Oniscus cuspidatus, Lep., Act. Petr.,'l778, t. 8, f, 3. 
Acanthosoma hystrix, Owen, App,. Ross. Voy., p. 91, 

A?~q~hithoB hystvix, Kr., Vid. S .  Skr., VU., p. 259, 

Bruzelius, 1. c., p. 71 ; Acanth, cuspid., Boeck, Crust. 

A, h p s t h ,  Buchholz, 1. c., p. 362, t. 11, 
I am 

not aware that Prof. ver described a species of that name. 
88. QZdc'ccrus s 3rOyeriNat. T., IV., p. 156 ; Bruze- 

lius, 1. c., p. 94; GoGs, 1. c., t. 39, f. 18 ; Boeck, Crust, 
Amphip., p. 162. 

89,- ~ ~ d i c e m s  iynceus, Sura. . 
Sars, 1. c., p. 144; Boeck, Crust. Amphip., p, 162. 
CEdiceruspropznpuus, B o k  1. e., p. io, t. 89, f. 19. 

Crust. Amphip., P. 162. 

a&. a$., Bruzelius, 1. C.9 P. 93, f. 18 ; GOGEI, 1. c., 

Crust. Amphip., p- 164. 

mdic. l., GOBS, 1. c., p. 11, t. 39, f. 23; Boeck, Crust. 

c~d. afinis, GOBS, 1. c., p. 11, f. 21. 
Boeck, Crust. Amph., p. 168. 
Buchholz, 1. c., p. 325, t. 5. 

t. B., f. 4 ; Bell, 1. c., p. 406. 

t. 2, f. 7 ; Nat. T., TI., p. 259. 

Amphip., p. 184. 

06s.--" AmphithoC: Jurihii ?, Krop.," Bell, 1. c., p. 406. 

Buchholz, 1. C.9 p. 331, t. 7, f. 2. 
go. a. borealis, Bk. 

BuchholZ, I. C. 
91, HonoculodcS a@S (BruZ.). 

92. &&onoculodes p ~ o r v e g i c ~ ~ ~  Boeck* 

93. Monoculodes latimanus (GOBS). 

94. M. borealis, Bk. 

p. 11, t .  39, f. 21. 

Amph., p. 168. 
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95. Zron acanthurus, Lillj. 
Tessarops hastata, Norman, Annals, 1868, p. 412, 

Syrrhol; bicuspis, Bo&, 1. c., t. 40, f. 26. 

Phoxus plumosus, Kroyer, Nat. T., IV., p. 152, 11. 
R., I., p. 563; Bruzelius, 1. c., p. 66 ; Sp. Bate, Br. 
Cr., p. 146. 

Harpina plumosa, Boeck, Crust. Amph., p. 135. 

Kroyer, 1. c., IV., 1). 151 ; 11. R., I., p. 551 ;’ Bruze- 

Boeck, Crust. Amphip., p. 135 ; Skand. Arkt. Amph., 

Lilljeborg, Ofvers. Vet. Ak. Forhundl., 1855, p. 135 ; 

Boeck, Crust. Amphip., p. 226. 

Kroyer, Nat. T. IV., p. 155; Boeck, Crust. Amph., 

Buchholz, 1. c., p. 375, t. 13, f. 1. 

Ampelisca Gaimardi, ICriiyer, Voyage, &c., Crust., 

Bruzelius, 1. c., p. 86;  Sp. Bate, 1. c., p. 127; By& 

Eroyer, Nat. T., IV., p. 153 ; Bruzelius, 1. c., p. 101 ; 

Buchholz, 1. c., p. 306, t. 1, f. 3, et t. 2, f. 1. 

Kroyer, Nat. T., 11. R., II., p. 501, t. 7, f. 1 ; Voyagc, 

Boeck, Crust. Amphip., p. 156. 
Buchholz, 1. c., p. 313, t. 3, f. 2. 

Ganamarus dent., Kr6ycr, Nat. T., IV., p. 159; Bru- 

Gamnaarus JCrayeri, Bell, Belcher’s Arctic Vop., 

Meganzczya dentata, Sp. Bate, Cat., 11. 225, t. 39, f. 4. 
Boeck, Crust. Amph., p. 211. 

Oniscuspulex, Fabr., F. Gr. 231. 
Cuitcer Zocusta, Linn., Faun. Suec., II., p. 497. 
Gummarus locusta, Mont., Linn. SOC. Trans., IX., 

Gummarus Loreus, &bine, Ross, Owen, Bell ( P~ITY’S, 

t. 22, f. 4, 7. 

96. Harpina plumosa (Kr.). 

97. P h x u s  Holbrelli, Kr. 

lius, 1. c., p. 68;  Sp. Bate, 1. c., p. 143. 

t. 7, f. 5. 
98. Haploops tubicpla (Lilljeborg) (var.). 

Bruzelius, 1. c., p. 88; Goas, 1. c., p. 12. 

99. Ampelisca Eschrichtii: Kr. 

p. 224. 

100. Byblis Gaimardi (Kr.). 

ti 23, f. 1. 

G., Boeck, Crust. Amphip., p. 228. 
101. Pardalisca cuspidata, Kr. 

Boeck, Crust. Amphip., p. 151. 

102. Eusirus cuspidatus, Kr. 

t. 19, f. 2 ; Bruzelius, 1. c., p. 63. 

103. Melitn dentata (Kr.). 

zelius, 1. c., p. 61. 

p. 405, t. 34, f. 4. 

104. Gammurus locusta, (Linn.). Grcenl. Kingak. 

p. 92, t. 4, f. 1. 

Ross’s, and Belchel% Voyages). 
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Gammapus arcticus, Sowerby, Account A&. Reg., 

Gammarus bcusta, 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 bric., Sabine, Suppl. App. Parry's Voy., 

Kroyer, Vid. S. Skr., VII., p. 250, t. I., f. 4 ;  Nat. T., 

Lovh,  ofv. Vetensk. Akad. F6rhandl., 1861, p. 287. 
Gammaracanthus loricatus, sp. Bate, Cat. Amph., 

Boeck, Crust. Amph., p. 135. 

Gam. S., Sabine, sup. Parry's voy., p. 232, t, 1, 

Ross, App. Parry's Voy., p. 204 ; Owen, App. Ross's 

ICrCyer, Vid. Selsk. Skr., VII., p. 244, t. I., f. 3 ; Nat. 

Bruzelius, 1. c., p. 50. 
Amathia Salini, Sp. Bate, 1. c., p. 197, t. 35, f. 9. 
Boeck, Crust. Amphip., p. 217 ; Buchholz, 1. c., p. 346, 

p. 541, t. 16, f. 14. 

105. Gammaracanthus loricatus (Sabine). 

p. 231, t. I., f. 7; Bell, 1. c., p. 405. 

II., p..258. 

p. 202, t. 36, f. 2. 

106. Amathilla Sa6ini (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. pinguis (Kr.). 

Gam. p., Kroyer, Vid. Selsk. Skr., VII., p. 252, t. 1, 

Boeck, Crust. Amph., p. 218; Buchholz, 1. c., p. 353, 

Ganamarus macronpx, Liujeb., 1. c., 1853, p. 458~; 

f. 5 ; Nat. Tidsskr., II., p. 258. 

t. 9, f. 2. 
108. A21to~l ;  mac?'oqp (Lilljeb.). 

1855, p. 125. 
BruzeliuS, 1. c., p. 29, t. 1, f. 6 ; Gok, 1. c., p. 15, t. 40, 

C 31. 

110. phot& Beinhardti, Kr. 
photis Reinlrardti, Kr., Nat. T., IV., p. 155. 
Amphithoi; pygmrea, Lilljeb., 1. c., 1852, p. 9 ;  Bru. 

.zelius, 1. c., p. 32 (A-Beinhardti)  ; Boeck, Crust, 
Amph., p. 233. 

111. y~docerus  anguipes (Kr.). 
Iscliyrocer2ts anguipes, Icr., Vid. Selsk., VII., p, 283, 

t. 3, f. 14; Nat. T., IV., p. 162. 
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Gammarus zebra, Rathke, NO~. Acta A. C.-L., t. XX., 
Bruzelius, 1. c., p. 21 j Boeck, Crust. Amphip., P. 167 j 

Ischyrocerus latipes, Kr., Nat. T., IV., p. 162 ; Boeck, 

Kroyer,,Nat. T., 11. R., I., p. 481, t. 7, f, 4; Voyage, 

Boeck, Crust. Amphip., p. 177. 

Kroyer, Nat. T., 11. R., I., p. 491, t. '7, f. 2; voy%% 

Unciola gl., Sp. Bate, Cat., p. 279 Boeck, Crust. 

Buchholz, 1. c., p. 385. , I 

115. Themisto libellula (Mandt). 
Themisto Gaudichaudii, Ross, App. (non GuBA). 
.Gummarus tibellula, Man&, Obs. itin. Gr., p. 32. 
Themisto arctica, Kr., Vid. Selsk. Skr., VII., p. 291, 

- t. 4, f. 16; Stimpson, Philad. Proc., 1863. 
Themisto crassicornis, Kr,, 1. c., p. 295. t. 4, f. 17. 
GOES, 1. c., p. 17, t. 41,,f. 33; Boeak, Crust. Amphip., 

p. 88 ; Skand. Arkt;-Pmph., p. 88, t. 1, f. 5 ; Buch- 
holz, 1. c., p. 385, t. 15, f. 1. 

p. 74) t. 3) f. 4. 

Buchholz, 1. c., p. 378, t. 13, f. 2, et t. 14. 
112. Podocerus latipes (Kr.). , 

Crust. Amphip., p. 167. 
113. Siphonocoetes typicus, 

t. 20, f. 1. 

114. Glauconome leucopis, E. 

t. 19, f. 1. 

Amphip., p. 259. ~ 

116. Th. bispinosa, Boeck. 

117. Z'arathemisto compressa (Go&). 

Boeck, Crust. Amphip., p. 88; Skand. Arkt. Amph., 

Themisto compr., GOBS, 1. c., p. 17, t. 41, f. 34. 
Boeck, Crust. Amphip., p. 87 ; Skand. Arkt. Amphip., 

p. 86. 

Lestrigonus exulam et Hyperin oblivia, Kr., Vid. 
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. Amph., p. 85;  Skand. 
Arkt. Amph, p. 79, 6. 1, f. 1. 

Hyperia gaZ& (Mout.), Sp. Bate, Brit. Crust., p. 12.* 

Oniscus medusarum, Fabr., F. Gr. 232. 
Metoecus medusarum, Kr., 1. c., p. 288, t. 3, f. 15; 

p. 87, t. 1, f. 4. 

118. Hyperza medusarum (Mull.). 

119. Tauria medusarum (Fabr.). Greenl. Urksursak. 

* Ae Hyperolidon rostratus and GiobioceRhalur melas are occasionally Been 
in B&n's Bay, their parasites (Platycyamus Thompsoni, Pennella crasricornir, 
Xaobalanusgl., and Cyaiiius globicipitis) might also be enumerated mong the 
Cmstaaea-of Greenland ; but they me omitted here because they hare not 
rctasllY been Sent downfrom Greenland. 
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Boeck, Crust. Amphip., p. 86 ; Skand. Arkt.. Amph., 

Xriiyer, Nat. T., 11. R., I., P. 512, t. 6, f. 1 ; Voyage, 
t. 22. f. 1 ; Boeck, Crust. Amph., p. 262. 
rella septentrionalis, Kr. Greed.  Napparsmiak. 

Squilla lobata, Fabr., F. Gr. 225'(non Mal.). 
Kroyer, Nat. T., IV., p. 590, t. 8, f. 10-19; Voyage, 

t. 25, f. 2. 
CaPrella C@'cOPoides, White, App. Sutherland'e Journ., 

p. 203, f.'I et 207. 
Boeck, Crust. Ampliip., p. 276. 

Kroyer, Nat. Tidsskr., IV., p. 504, t. 6, f. 1-13 ; BOB&, 

Kroyer, Nat. Tidsskr., IV., p. 509, t. 7, f. 1-12 ; Boeck, 

? Caprella spinifera, Bell, Belcher's Last Arctic Voy., 
p. 407, t. 35, f. 2; Buchholz, 1. c., p. 388. 

Martens, Spitzberg. Reise., p. 85, t. Q., f. D. 
Oniscus ceti, Pallas, Spicil. Zool., f. IX., p. 76, t, 4, 

Squilla balance, de Geer,,MQmoir. VII., p. 540, t. 42, 

"Tidgskr:; IV., p. 476, t. 5, . Crust., p. 85. * '  . Vid. Selsk. Skr., 3 R., X., 

. -  p. 82, t. 2, f- 2. 
120. Dulwhia ipinosissima, Kr. 

123. Cercops Holba?lli, Kr. , 

123. B g i n a  longicornis, Kr. 

124. 2%. echinata, Boeck. 

125. Cyamus mysticeti, Ltk. 
' 

Crust. Amph., p. 269. 

. Crust. Amph., p. 270. 

G r e e d  Arberub-Koma ' 

f. 14. 
. .  f. 6-10. 

* p. 251, t. 1, f. 1. 
Obs.-On Balana mystketus. 
126. Cyamus boopis, Ltk. 

Obs.-On Megaptera hoops. 
127. Cyamus monodontis, Ltk. 

Obs.-On Monodon monoceros. 
128. Cyamus ?WdOSUs, Ltk." 

Onisms ceEi, Fabr., F. Gr. 230. 
Liitken, 1. c., p. 262, t. 3, f. 6. 

Lutken, 1. c., p. 256, t. 1, f. 2. 

Oniscus ceti, Zoologia Danica, t. 119, f. 113-117. 
Liitken, 1. c., p. 274, t. 4, f. 8. 

Obs.-With the preceding. 
phyllopoda et Cladocera. 

129. &us glacialis, Kr. 
Kroyer, Nat. T., 11. R., 11.7 p. 431 ; Voy., t. 40, f. 1. 

130. Branchipuspahdosus (Mull.). Greed.  Taitsim-ill&&. 
Cancer stagnalis, Fabr., F. Gr. 224 ; Zool. Dan., t. 48. 

-- -- - 

* Quid est Tulitrus cyanea, Sabine, Suppl. App. parry's Voy., t. I., f, 12-16 ? 
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131. Nebalia bipes (Fabr.). 

Krebse. 

Crust, 

f. 2. 

Cancer b@s, Fabr. F. Gr. 223, f. 2. 
Cancer gammarellus bipes, Herbst. Naturg. ftrabb. u. 

Nebalia Herbstii, Leach ; Milne-Edwards, Hist. N. de 

Kroyer, Nat. T., 11. R., 11., p. 436; Voyage, t. 40, 

Buchhole, 1. c., p. 388. 
132. Daphnia rectispina, Kr. Greenl. Taitsim-illaerangos, &c. 

Daphne Pulex, F. Gr. 238. 
133. Lynceus, sp. 

Lynceus lamellatus, ? Krijyer, Vid. Selsk. Skr., VII., 
p. 320. 

Ostracods.* 
134. Cypridi?au, sp. ? 

? Cypm'dina excisa, Stimps. Marine Inv. Gr. M., p. 39, 
t. 2, f. 28 [Bradycinetus brenda, Baird]. 

Copepoda. 
135. Pontia Pattersoizii (Tempi.).? 

Anornalocera Pattersonii, Templeton, Trans. Ent. So% 
II., p. 34, t. 5. 

Rriiyer, Nat. Tidsskr., IT. E., II., p. 561, t. 6, f. 1-7 ; 
Voyage, t. 42, f. 1. 

136. Diaptontus castor, Jur.  ? 
Buchholz, 1. c., p. 392. 

137. H a r p a c t i w  chelij2r (Mull.). 
Cyclops chelifr, Mull. Z .  D. Prod. 2413. 
Harp. chel., Liljeborg, Cladocera, t. 22, f. 2-1 1. 
Buchholz, 1. c., p. 393. 

Canthocamptusf., Bd., Brit. Entom., p. 210. 
Tisbej;, Claus, Copepoden, t. 15, f. 1-12. 
Buchholz, 1. c., p. 393. 

CycZops m., Muller, Entom., p. 117, t. 19, f. 14-15. 
Canthocanaptus na., Baird, 1. C. 
Buchholz, 1. c., p. 393, t. 15, f. 3. 

Buchholz, 1. c., p. 394. 

Stcrope ovalis et armatus, Goods. 
Claus, Copepoden, p. 146, t. 13, f. 11-18. 
Buchholz, 1. c., p. 394. 

Vid. Selsk. Forli. Christ., 1864, p. 26. 
Buchliolz, 1. c., p. 395. 

138. Tisbefurcata (Baird). 

139. Clita minuticornis (Mull.). 

140. Zaus spinosus, Claus. 

141. Zaus ovalis (Goodsir). 

142. Thorcllia bunnea, Boeck. 

' See further on, page 166, for the Ostracods from the Hunde Islands, &c. t Should, perhaps, be omitted for similar reasons as Idothea robu8la. 
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143a. Calanus hyperbo?*eus, Kr- 
Krcyer, Vid. Selsk. Skr., VII., p. 310 ; Nat. T., 11. R., 
II., p. 542 ; Voyage, t. 11, f. 2. 

Cetochilus scptcntrionalis, Goodsir. 
Buchhuls, 1. c., p. 392, t. 15, f .  2. 

06s.-Abcording to B., the two following species are probably 
the same as 143a. 

1436. Calanus qubg~ceniznzclatus, Kr. 

143c. Calanus spitzbergensis, Kr. 

144. Calanus caudatus, Kr.* 

145. Canthocanaptus ? hippolytcs, Kr. 

146. Thersites gasterostei (Kr.). 

Kroyer, N. T., 11. R., 11.) p. 545; Voy., t. 41, f. 3. 

Kroycr, 1. c., p. 531; Voy., t. 41, f. 1. 

Ihoyer, 1. c., p. 550; Voy., t. 42, f. 2. 

Kroyer, Nat. Tidsskr., 111. E., 11. B.3 t. 17, f. 10, 
On the gills of Hipp. aculeata. 

Pagenstecher, Archiv f. Naturg., 1861, p. 126, t. 6,  

Ergasilus gasterostci, Kr., 1. c., p. 233, t. 12, f. 2. 
On Gast. aculcatus. 

Scoresby, Account Arct. Reg., I., 538, t. 15. 
Lcrnrea elongata, Grant, Edinb. Journ. Science, 1827. 
Kroyer, Nat. Tidsskr., I., p. 259, t. 2, f .  12, ot t. 3, 

f. 3 ;  Steenstrup et Liitken, Vid. S. Skr., V. R., V., 
p. 422, t. 15, f. 37. 

p. 334. 

f .  1-9. 

147. Lcrnceopoda clongata (Grant). 

On the eye of Somniosus mic9~ocephalus. 

.Lerneu salmoneu, Fabr., F. Gr. 327. 
Kroyer, Nat. T., I., p. 268, t. 11, f .  6 ;  111. R., IT., 

On Sulmo carpi0 ; on Gasterost. aculeatus y 
149. Lcrnaopoda sebastis, Kr. 

Kroyer, Nat. T., 111. E., IT., p. 279, t. 17, f. 7. 
On stbastes norvegicus. 

150. Bvachiella Tostrata, Kr. 
Kroyer, 1. c., 1 . 9  p. 207, t. 2, f. 1 ; 111. E., II., p. 290, 

on Ifippoglossus maximus and pinguis. 
G1.s saraulib-massimioa. 

Lcrnrea unc., Fabr., F. Gr. 328 ; Z O O L  Dan., t. 33, f. 2. 
Kroyer, Nat. T., I., p. 290, t- 3, f. 8. 
O n  Gadus naorrfiua. 

152. Anchorella agilis, Kr. 
Kroyer, N. T., 111. x, II., p. 300, t. 16, f .  2. 
On Gadus agilis. 

153. AncJLorclla stichcei, Kr. 
&-oyer, N. T., 111. R., II., p.  298, t. 16, f .  1. 
On Stichreus punctatus. 

148. Lsrneopoda carpionis, Kr. Gr. Ekallub-massimioa. 

p.  275, t. 14, f. 4. 

t. 17, f. 8. 

151. Agtcliorclla uncinata (Mfill.). 

* Obs.-Quid Cyclops breuicornis, Wbr., F. Gr. 240 (Gr. Ingnerolmek) 
56122. L 
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154. Lesteira lumpi, Kr. 

155. Diocus gobinus (Miill.). 

Kroyer, Nat. T., 111. R., II., p. 325, t. 17, f. 7. 
On Cyclopterus lumpus. 

Lernea gobinn, Fabr., F. Gr. 329 ; Zool. Dan., t. 33, 

Chondracanthus gobinus, Kr. N. T., I., p. 280, t. 2, 

Stp. et Ltk., Vid. Selsk. Skr. V. R., V., p. 423, t. 15, 

On P7mbetm ventralis. 
Greenl. Ingmin- 

gursab-massimioa. 
Lernea rad., Fabr., F. Gr. 330; 2001. D., t. 33, f. 4. 
Kroyer, 1. c., 111. R., II., p. 251, t. 19, f. 1. 
On Macwrus rupestris. 

157. Chondracanthus nodosus (Mull.). Greenl. Sullu- 
paukak-massimioa. 
Lernea nod,, Fabr., F, Gr. 331; Zool. D., t. 33, f. 5. 
Kroyer, 1. c., II., p. 133, t. 3, f. 2. 
On Se6astes norvegicus. 

Lerncea cornuta, 2001. Dan., t. 33, f. 6. 
On Pdeuronectide. 

Steenstrup et Lutken, Vid. Selsk. Skr., 1. c., p. 424, 

Steenstrup et Lutken, 1. c., p. 426, t. 15, f .  40. 
SiZenium poZynoZs, Hr., 1. c., 111. R., II., p. 329, t. 18, 

On Lepidonoti and other Chsjtopodous An- 

Greenl. 

Gr. Itekiudlib-massimioa. 

f. 3. 

f. 8, et t. 3, f. 12. 

f. 39; Kroyer, 1. c., 111. R., II., p. 259. 

156. Chondracantlius radiutus (Mull.). 

, 

158. Chondracanthus cornutus (Ma. ) .  

159. Xanypleurus aZcicwnis, Stp. et Ltk. 

160. Heipyllobius arcticus, Stp. et Ltk. 
t. 15, f. 38. On Cyclopterus spinosus. 

. 

f. 6. 
nulata. 

161. Caligu-s (Lepeophtheirus) Aippoglossi, I(r. 
Netarnab-Koma. 
Binoculus piscinus, Fabr., F .  Gr. 239. 
Kroyer, N. T., I., p. 625 ; 111. R., II., p. 131, t. 6, 

f .  5. On IIippogZossus maximus. 
162. Caligus (Lepeophtheirus) robus&s, Kr. 

&-oyer, N .  T., 111. R., II., p. 135, t. 6, f. 6. 
OR Raia radiata. 

Kroyer, N. T., II., p. 40, t. 1, f. 5 ; Stp. et Ltk., 1. c., 
163. Dinematura ferox, Kr. . 

t. 7, f. 14. 
164. Peniculus clavatus (Miill.), 

On Sonmiosus microcephalus. 

Lernaa clavata, Mull., 2001. Dan., p. 38, t. 33. 
Kroyer, Nat. T., 111. R., 11. B., p. 266, t. 14, f. 8. 
On &‘ehastes norvegicus. 

Greenl. Nepisard- 
. lub~massimioa. 
Lernrea cyclopterina, Fabr., F. Gr. 326 ; Kroyer, Nat. 

165. Htzmobaphes cyclopterina (Mull.). 

T., I., p. 602, t. 5, f. 4. 
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Steenstrup et  Liitken, 1. e., p. 705, t. 13, f. 30 ; Stimpson, 

On cyclopterus spinosus, Cottus scorpius, Cendronows 

Lernaa gadina, Fabr., F. Gr. 325. 
Hroyer, Nat. T., I., p. 293, t. 3, f. 10; Stp. et Ltk., 

On Gadus morr7~ua, ovak, and agilis, 

proc. Philad., p. 139. 

fasciatus, and Sebastes novvegicus. 
166,. Brncea Iranchialis, L.* Gr. Okab-massimioa. 

1. c., p. 403, t. 13, f. 28-29. 

(Incerta Sedis.) 
167. Psilomallus h+polytes, Kr. 

Kroyer, N. T., 111. R., II., p. 336, t. 17, f. io. 
On I€ippoZyte aculeata. 

Cirripedia. 
168. peltogaster paguri, Rathke. 

Rathke, N. A. Acad. c. L.-C. N. C., XX., p, 245, 

On Pagurus pubescens. 
169. Sylon, sp. 

Kroyer, Vid. Selsk. Overs., 1855 p.  128. 
On HipiDolyte, sp. 

170. Balanus porcatus (Da Costa). 
Lepas balanus, Fnbr., F. Gr. 423. 
Buchholz, 1. c., p. 396. 

171. Balanus lalanoides (Linu.). 
Fnbr., F. Gr. 424. 

172, Balanus crenatus, Brug. 
Enc. XBthod. Vem. 
Lepas foliacea, var. A., Naturh.Salsk. Skr., I., 1, 174. 

173. CoronuZa diadema (Linn.). Gr. Keporkab-&tun- 
giarsoa. 
Lepas Ialrenaris, Fabr., F. Gr. 425. 
On Megaptera boops. 

174, Conchoderma auritum (Linn . 

t. 12, f. 17. 

Greenl. Katungiak. 

Greenl. Katungiak. 

Lepas aurita, Syst. Nat. ( I? IL), p. 1110. 
Vide&. Selsk. Skr., 1809-10, p. 94. 
Lepas balanaris, jun., Fabr., F. Gr. 425.t 

APPENDIX. 
Pycmogonida. 

175. Nympho?h grossipes (Lhn.). a'eenl. Niutok. 
? PhalTangium grossipes, Linn., s. N. (XU.), p. 1027. 
Pycnogonum grossipes, Fabr., F.  Gr. 210 (p.~.). 
Sabiue, Suppl. App., p. 225; Krdyer, N. T., 11. R., 

Buchholz, 1. c., p. 336. 
I., p. 108; Voyage, t. 36, f. 1. 

* On Pennella crassicomis from Hgperotidon rostratus, and Xenobalasus 

t Pegesiniallus spiralis, Kr. (N.  T., 111. R., II., p. 336, t. 18, f. 72, does 
globicipitis from Globiocephalus melas, cfr. the note to p. 158. 

not belong to the Crustacea, but to the Eydrozoa (Siphonophora), 
L 2  



176. AT?/mpJion mixtuna, Kr. 

177. Nymphon longitarse, Kr. 

178. A3mphon hirtum, Fabr. 

Kroycr, N. T., 1. c., p. 110; Voyage, t. 35, f. 2. 
Buchholz, 1. e., p. 397. 

Kroyer, N. T., 1. c., 1). 112; Voy., t. 26, f. 2. 

Fabr., Entomol., TV., p. 417. 
Nymphon hirsutum, Sabine, 1. c., p. 226. 
Kroyer, 1. c., p. 113; Voy., t. 36, f. 3; Buchholz, 

IIroyer, 1. c., p. 115; Voy., t. 36, f. 4. 

Z e t a  hispidus, Kr., 1. c., p. 117 ; Voyage, t. 38, f. 1. 
Euryc. hisp., Schiodte, Rink's Gronland, Nat. Til., 

1. c., p. 397. 
179. A$mph.oit Ireaitarse, Kr. 

180. .Euryc,yde hispida (Kr.). 
. 

p. 71. 
181. Pallenc spinipes (Fabr.). 

Pycirogonunz spinipes, Fabr. F. Gr., p. 211. 
IIrGyer, 1. c., p. 118 ; Voy., t. 37, f. 1. 

182. Pcillene intermedia, Kr. 
KrGyer, 1.  e., p. 119 ; Voy., t. 37, f. 3. 

183, Pallcne discoidea, Kr. 
Kroyer 1. e., p. 120 ; Voy., t. 37, f. 3. 

184. Phozichilidium fernorattiin (Ratlike).* 
Pgcnogonum grossipes, var., Fahr., F. Gr. 310. 
Nyntphon fcmoratum, Rathke, Nat. Selsk. Skr., V. 1, 

PhoxicJ~ilzrs proboscideus, Hr., Vid. Selsk. Skr., VII., 

Ovithgin coccinea, Johnst.; Phozicliilid. coccineunr, 

Kroyer, Nat. Tidsukr., 1. c., p. 122 ; Voy., t. 38, f. 2. 

p. 201. 

p. 321. 

Milne-Edw. 

PRINCIPAL WORKS AND MEMOIRS ON THE CRUSTACEA OF 
GREENLAND. 

BoecR: Crustacea amphipod8 borealia et arctica (Via. Selslr. Forh. 

- De Skxndinnviske og arktiskc Amphipoder. lste I-Ieftc, 

Buchliols : Crustaceen ; Die zweite deutsclic Nordpolarfahrt, 

Christiania, 1870). 

1872. 

1874. 

* I am not aware that Pycnogonunr Zitlorale, Strorn (Fabr.,F. Gr. 212), has 
actually heen Found on the shores of Greenland. Here also should be men- 
tioned Plioxichilus prohoscideus, Sab. (Suppl. App. Parry), from North 
Georgia, and Nymphon hirtipes and Nyniphon robusturn, Re11 (Beleher's Last 
of Arctic Voyages, p. 408-9, t. 35, f. 3-4), from Northumberland Sound. 
These tmo should especially be compared with the species from Greenland, the 
aewiptions and figures of which vere apparently unknomn to the English 
author. 
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~0;s : Crustacea amphipod& maris Spitzbergiam ahent i s  cum 
speciebus aliis arcticis €?numerat. . . . (Ofvers. Veten&. 
&ad. Forh. Stokholm, 1865). 

K ~ ; ~ ~ ~ :  Om Snyltekrebsene isax med Hensyn til den danske 
Fauna (Naturhistorisk Tidsskrift, I., p. 172, 252, 475, 

Conspectus Crustaceorum Grcenlandirc (ibid., II., p. 249, 
1838). 

Gronlands Amphipoder (the Amphipods of Greenland, 
with descriptions of other Greenland Crustacea, 2nd 
an enumeration of the known species, remwks on the 
geographical distribution, kc.) .  (Kongl. Danske Vi- 
dcnskabernes Selskabs naturvid.-mathemat. m., Vir., 
1839.) 

650; 11, p. 7, 131. 1837-38). 

- Bopyrus 'abdominalis (Naturh. Tidsskr., III., pp. 102 and 
289. 1840). - Fire nye ArteGaf Slrcgten Cuma (ibid., III., p. 508, 1841). - Udsigt over de nordiske Arter af Shgten Hippoljrte (ibid., 
IV., p. 570, 1841). - Monographisk Fremstilling af Slagten Hippolytes nordiske 
Arter (Kongl. D. Vid. Selsk. Nat. Math. Ah.,  IS., 
1842). - Nye nordislte Slrcgter afAmphipodernes Orden (Nat.Tidsskr., 
IV., p. 141. 1842). - Beskrivelse af nordiske Crangon Arter (ibid., IV., p. 217). - Om Cyamus Ceti, Linn. (ibid., p. 474, 1843). - Beskrivelse nf nogle nye Arter og Sloegter af Capretlina 
(ibid., pp. 490 aud 585, 1843). 

e_ 'Biclrag til Kundskab om Pycnogoniderne (ibid., 11. R., I., 
p. 90, 1844). - Carcinologiske Bidrag (ibid., 11. R., 1. B., 1,. 453, 1845 ; 
II., 1). 113, 1846; p. 366, 1847; p. 527, 1848; p, 561, 
1849). - Om Cumaernes Familie (ibid., 11. R., II., p. 123, 1846). - F ~ ~ ~ G ~  til en monographisk Fremstilling af ICrrebsdyrslqton 
sergestes (with an appenclix on the auditory organs of 
Crustacea) (Kongl. Danske Vidensk. Selsk. Skr., V. R., 
neturv.-math. Afh. IV.9 1856)- - Et Bidrag til &mdskab om KrebsdYrfamilien Mysida (Nat. 
Tidsskr., III. R., 1 . 9  1861). - Bidl*ag til I<undslcab om Snyltelcrebsene (on Parasitic Crus- 
tacea) (Nat. Tidsskr., 111. JL 11- Bd.7 1863). - 1"he Carcinological portion of Gaimard's " Voyage en Scan- 
dinavie, en Laponie," &C. 

Lzt,$en: Nogle Bemserlcninger om de nordiske Bga-Arter (Viden- 
skabelige Meddelleser fra den naturh. For., 1858, p. 65). - Bidrag til Icundskab om Arterne af Slagten Cyamus Latr. 
eller Hvalluseno (K. D. Vid. Selsk. Skr., X., 1873). 

stee~zstqg and Liithenn: Bidrag til Kundskab om det aribne Havs 
Snyltekrcbs og Lernrcer (on Parasitic Crustacea and 
Lernooids), Vid. Sclskabs Skr., V. R., V. Bd., 1861). 

(PlfhS Only.) 



166 a, S. BRADY ON THE OSTRACODA OF GREENLAND. 

XVI.-OSTRACODA from GREENLAND, &e. By a. 5. 
BRADY, EsQ., C.M.Z.S. 

~.-OSTRACODA from the HUNDE ISLANDS, D~sco BAY, dredged 
by DR. P. C. SUTHERLAND, and determined by G. S, BUDY, 
EsQ., C.M.Z.S. (Phil. Trans. 1862, civ., p. 327; Trans. Zool. 
SOC. 1865, v., p. 360, &c. ; Annals Eat. Hist. 1868, ser. 4, 
vol. ii., p. 30, and Revision, February 1875). 

1. Cythere limicola (Norman). 25-30 fathoms. 
2. C. angulata? (G. 0. Sars). 60-70 9, 

3. C. tuberculata (Sars). 60-70 3 )  

5. C. septentrionalis, Brady. 60-70 $2 

6. C. costata, Brady. 60-70 ,, 
8. C. emarginatn, Sam. 60-70 ,, 
9. C. Finmarchica, Sam. 60-70 9, 

4.  C. abyssicola (Sars). ? 

7. C. lutea, Muller. ? 

10. Cytheridea papilloss, Bosquet. 25-30 ,, 
11. C. pulchra, Brady. 28-40 ,, 
13. C. punctillata, Brady. 
14. Cytheropteron Iatiwimurn. 

15. Bythocythere simplex (Norman) ? 

12. C. oryza, Brady. ? 

(Norman). 

&-OSTRACODA from CUMBERLAND INLET, 15* fathoms, ]at. 
660 10’ N., long. 67” 15’ W. Collected by a Whaler. -.By 
Q. S .  BRADY, EsQ., C.M.Z.S. (Annals Sat.  Hist., 1868, 
ser. 4, vol. ii., p. 31). -x* 

1. Cythere Dunelmensis (Norman). 
2. Cytheropteron Montrosiense, C. B. & It, (Pl. V.,f. 1-5.) 
3. C, arcuatum, Brady, non vespertilio, Rss. (PI. Y,,€.-6,7.) 

5. Cytherura undata, G. 0. Sars. 
4: C. inflatum, C. B. & R. (Pl. V., f. 8-10.) ’ . - -  

TRACODA from DAVIS’S STRAIT, lat. 6’7’ 17’ N., long. 
62O 21’ W., 6 feet below low-water mark. Collected b a 
Whaler. By G. S. BRADY, EsQ., C.M.Z.S. (Annals At. . 4, vol. ii., 1868, p. 31.) 

here lutea, Miiller. 
C. villosa (G. 0. Snrs). 
C. Finmarchica (G. 0. S.). 
C. borealis, Brady. 
C. emarginata (Sars). 
C. angulata (Sars). 
C. pulchella, Brady. 
C. tuberculata (Sars). 
C. concinna, Jones. 
Cytheridea papillosa, Bosq. 
Cytherura rudis, Brady. 

(Pl. IV., f. 6-4, 6, 7,) 

(Pl. V., f. 18-20.) 

(Pl. V., f. 15-17.) 



%.-SuppZement. FROM ICELAND ( I N  SHELL-'~AND). 
Cythera lutea, Mdler. 
c. borealis, Brady. 
C. emarginata (Sars). 

XVII.-A REVISED CATALOGUE of the ANNELIDA and other, 
not Entozoic, WORMS of GREENLAND. By Dr. CHR. 
LUTKEN, Univemity Museum, Copenhagen. 1875. 

ANNULATA CHBTOPODA ET DISCOPHORA, 
GEPHYREA, ETC. 

As far as tho marine ChGtopoda are concerned, this List is 
chiefly based upon Dr. Mulntgren's memoirs on the Arctic Annu- 
lata. To  the Greenland species enumerated by this author 
are added a few from the Museum of the Universiq in Copen- 
hagen, for instance, the Hirudinid@, identified by Mr. MaZm f 

Giittingen, &c. 
The following memoirs should especially be consulted :- 

Goteborg ; the Sipunculidcz, by the late Prof. Keferstein, , ?  in 

A. S. (ETsted : Gronlands Annulata dorsibranchiata K. D. 

Malmgren : Nordiska Rafs-Annulater (bfvers. K, Vet. Akad. 

A- Annulata' polychoata qpitzbergim, Grc+andice, 

Referstein .- Beitrltge eur anatomischen una systems. 
tischen Renntniss der Sipunculiden (Zeitschr. f. wiss, 
Zool., XV., 1865). 

0. A.  L. M o d  : nevisi0 critica Serpulidal*um (Naturhist, 
Tidsskr., 3 R.3 1 B.9 1863). 

In' the Catalogue of Entozoa ( A t .  XVIII., p. 172) the species 
are added which have been identified from Greenland species by 
Dr. Krabbe'in the Museum at COPenhWen- 

Vidensk. Selsk. mathem.-natur. Afh.,.X. D'eel). 

&e., 1867. .'a 

It. 
FGrh., 1865)) 1-3. 

, 

Eup hrosynidae. 
1. Euphrosyne borealis, CErstd. 

Euphrosyne borealis, @~rsted, GrGnlrtnd's &nul, 
dorsibr., p. 170, f. 23-27. 

polynddae. 
2. ~;e;oiciivwtus squanzatus (L.). 

Aphrodita squamata, Linn., S. N., Ed. X., p. 655. 
pall. Miscel. Zool., p. 91 (pp.), t. 7, f. 14 a-d. 
A .  punctata, Mull. Pr. Z. D. 2642; v. Wurmern, 

p. 170, t. 13 ; Abildgd. Zool. Dan., III., p. 25, t. 96, 
f. 1-4 : Fabr. F. Gr. 291. 

polynoi;squamata, Aud. et If.-Edw. Rech. Anne]., 
p. 80, t. 1, f. 1-16. 



Lepidonote pumtata,  CErsted, Annul. Dan. Comp., 

Lepidonotus squumatus, Kinberg, Eugenics Resa, 11.) 

Malmgren, Nord. €Iafs.-Annul., p. 56. 
(A single specimen in the Museum at Copenhagen, Iabelled 

Aphrodita cir~osa, Pall., Miscell.  ZOO^., p. 95, t, 8, 

Aphrodita scabiva, Falx., Fauna Grcenl. 292. 
NycJiia ciwosa, Malmgen, Nordiska Hds-Annulater, 

p. 12, f. 2, 5, 39, 41, 4'7, 48. 

p. 13, t. 4, p. 15. 

'' Greenland.") 
3. Nychia cirrosa (Pall.). 

f. 3-6. 

p. 58, t. 8, f. 1. 
4. Nychia Amondseni, Mlgr. 

5. Eunoa Brstedii, Mlgr. 
Malmgren, Annulata polychxttn, p. 5, t. 1, f. 4. 

Lepidonote scabra, CErstd. (non Fabr.), 1. c., p. 164, 

Eunol (Erstedii, 'Mlgr., Nordiska Hafs-Annulater, 

PoZynoi; nodosa, Sars, Christiania Vid. Selsk. Forh., 

EunoZ; nodosa, Malmgren, 1. c., p. 64, t. 8, f. 4. 

PoZynoi;rarispi?aa, Sars, Christiania, Vid. Selsk. Forh., 

Lagisca rarispiiza, Mlgr., 1. c., p. 65, t. 8, f. 2. 

Aphrodita imbricata, Linn., Syst. Nat. (ea. XU.), 

'Aphrodita cirrata, Fabr., Faun. Grcenl. 290, t. 1, 

Lepidowote cirrata, CErsted, 1. c., p. 166, f. 1, 5, 6, 11 ,  

Harmotholindmicata, Mlgr. 1. c., p. 66, t. 9, f. 8. 

Aatinoi; (Sarsii) gymn Zandica, Malmgren, Annul. 
polych., p. 13, et Nordiska I-Iafs-Annul., p. 75,.t. Sj 
f. 6. 

f. 2, 7, 10, 12, 13, 17, 18. 

p. 61, t. 8, f. 3. 
6. Euszoa nodosa (Sars). 

1860, p. 59. 

7. Lagisca Tarispinu (Sars). 

1860, p. GO. 

8. HarmotJioB imbricata (L.)." 

p. 1804. 

f. 7. 

14, 15. 

9. Ailtinot' Sarsii (ICinbg., granlandica, Mlmgr.). 

Sigalionidze. 
10. Pholoi; minuta (Fabr.). 

Aphrodita miiruta et A. loiiga, Fabr., Faun. Gr. 293 

PhoZoB(?) minuta, CErsted, 1. c., p. 169, f. 3, 4, 8, 

Pholoi; minuta, Malmgren, Nord. Hafs-Annul., p. 89, 

et 294. 

9, 16. 

t. 11, f. 13. 
-~ ~ 

* According to 1\16bius, Harntothob imbricata and Antino2 Sarsii are but 
one species. 



Sephthydidae. 
11. jvephthys Ciliata (Mull.). 

12, Nephthys lactea, Malmgr. 

Nereis Ciliata, Mull., 2001. 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, perhnps of this species, are in 
the Copenhagen Museum. 

13. Nephthys cuxa (Fabr.). (Greed. Sengiawoah.) 
ATereis cmca, Fabr., F. Gr. 287; Naturh. Selsk. 

Sky., V., p. 185, t. 4, f. 24-29. 
N e p l W s  cceca, CErsted, 1. c., p. i93,f. ’73, 74, 77-86. 
Nepl~t l~ys  cmca, bhlmgr., Nord. Nafs-Annul., P. 104, 

t. 12, f. 18. 
14, Nephthys longosetosa, Grstd. 

CErstd. 1. c., p. 195, f. 75-76. 
Malmgren, 1. c., p. 106, t,. 13, f. 24. 

Phyllodocidah 
15. p~@odoce  citrina, Mlgr. 

Phyllodoce naaculata, mrstd. (lion Fabr.), 1. c., p. 191, 

PJL. citrina, Malmgr., 1. c., p. 95, t. 13, f. 24. 

CErsted, 1. c., p. 192, f. 19, 21, 22, 29-32. 
Malmgren, 1. c., p. 36;  Annul. polych., t. 2, f. 9. 

Annul. polych., p. 23, t. 2, f. 11. 

Annal. polych., p. 24, t. 2, f. 10. 

? ATereis rnaculata, Fabr. (non Mull.), F. Gr. 281. 
PJbyllodoce ? incisa, Grsted, Gronl. Ann. dorsa, p. 189, 

(Perhaps a doubtful species.) 

Die griiiae ATereide, Mull., Wiirm., p. 162, t .  11. 
Nereis vividis, Fabr. I?. Gr. 279. 
a r s t ed ,  1. c., p. 188. 
Eulalia viridis, Mdmgr., 

Nard. Hafs-Ann., p. 9% t. 14, f. 29. 
(Gr- Sengiah-) 

JNereis loizga, Fabr., F. Gr. 289 ; Naturh. Selsk. Skim., 

Eteone longa, CErsted, 1. c., p. 185, f. 20, 28. 
23. Eteone cylindrica, CErsted. 

a rs ted ,  1. c., p. 187, f. 42, 49, 57. 
23. Etcolzejava (Fabr.).* (Greed. Seiagiarak.) 

f. 46,48. 

16. Plqllodoce gradandica, CErstd. 

17. Phyllodoce Rinki, Mlgr. 

18. Phyllodoce Luetheni, Malmgr. 

19. Phyllodoce incisa, CErsted. 

f. 44. 
20, xulalia z’iridis ( M U ) .  (Greed. Sengiarah.) 

Hafs-Ann., p. 98, t, 15, 
f. 39. 

21, xulalia problema, Malmgr. 

22, .Eteone longa (Fabr.). 

V., p. 171, t. 4, f. 11-13. 

c 

p .Nereis cmrulea, Fabr. F. Gr., 280, perhaps a Phyllodoccan, not (letgr- 
minable (1( Sengiarak” in Greenland, a8 many other species). 



Nereis Jtava, Fabr., F. Gr. 282 ; Nat. Selsk. sk,, v., 
Eteone$ava, CEksted, 1. c., p. 186, f. 47. 
Malmgren, Nord. Ha&-Ann., p. 102, t. 15, f. 35. 

p. 168, t. 4, f. 8-10. 

Besionidae. 
25. CastaZia aphroditoides (Fabr.). (Greed. Sengia.r.uk,) 

Nereis aphroditoides, Fabr., F. G. 278; Nat. Selsk, 

CastaZia Fabn'cii, Malmgr., AM. polych., p. 32. 

Nqra's Tosea, Fabr. F. Gr. 284 ; Nat. Selsk. Skr., V., 

Skr., V., p. 164, t. 4, f. 4-6. 

26. Caslalia rosea (Fabr.). (Greed. Sengiarak.) 

p. 175, t. 4, f. 14-16. 
Syllidae. 

27. Autolytus longisetosus, CErstd. (Greed. Xengiarak, Iglo- 

?Nereis primaticay Fabr., F. Gr. 285 ; Nat. S. Skr., V., 

3 Nereis @.pons, Fabr., F. Gr. 303'; 1. c., p. 181, 

Polyhostn'chus longisetosus, CErstd., 1. c., p. 182, f. 62, 

AutoZytus dongisetosus, Malmgr., Ann. poIych., p. 34, 

Malmgr., Ann. polych., p. 37, t. '7, f. 39. 

Malmgr. op. cit., p. 35, t. 6, f. 40. 

Nereis im'su, Fabr., F. Gr. 277 ; Hat. Selsk. Skr., V., 

llis Fabricii, Malmgr. (Greed. Sengiarak.) 
Nereis amnilZads, Fabr. F. Gr. 276 (non Miill,). 

JOida sp., CErsted, 1. c., p. 182. 
mlmgren, Annul. polych., p. 45, t. 8, f. 51. 

lualih.) 

p. 177, t. 4, f. 17-20. 

f. 21-23. 

67, 71. 

t. 7, f. 38. 
28. Autdytus AZexandri (Mdmgr.).* 

29. AutoZytus incertus, Mlgr. 

30. SyZZis incisa (Fabr.). (Greed. Sengiah.) 

, p. 160, t. 4, f. 1-3. 

32. Chatosyllis CErstedi, Malmgr. ? 

Xereidae. 
83. Nereis zonata, Mdmgr. 

34. Eunereis paradoza (CErsted). 

(Greed. Sengiak.) 
? ATereis diversicolor, Fabr., F. Gr. 274.(non Miill.).? 
Malmgren, Annul. polycb., p. 46, tr 6, f. 34. 

Heteronereisparadoxa, CErstod, 1. c., p. 177, f. 50, 63, 

Linn. Sgst. Nat. (X.), p. 654. 
Nereis vewwosa, Fabr., F. Gr. 275. 

64, 66. 
35. Nereis peZagica, Linn. 

(Known from a single specimen.) 
(Greenl. Sengiarsoak.) 

- ____ 
'_Nwez's noctiluca, Fabr. F. Gr. 273 (Greed. "Ingnerolak"), is a doubtful, - 

- t fi~fihivereicalor is cited from East Greenland by Mabius, Zte deutsche 
andetermined species. 

NordpolarfaaFt, II., p. 264. 
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Nereis pelagica, CErsted, 1. c., p. 175, E 52, 58, 55, 

Malmgren, Annul. polych., p. 47, t. 5, f. 35. 

NeTeis pandifolia, Rathke, Beitrgge z. Fauna Nor- 
wegens (Nova Acta C. L.-C. N. C.,  XX.), p. 155, 

Heteronereis arctica et assimilis, CErsted, 1. c., p. 179- 

lk+~. g?*a?adWia, Malmgr., Nord. Hafs-Ann., p. 108, 

Oh.-Eunereis and Heteronereis ara now known to be the 
natatory, sexually mature state of Arercis ; H. grandifo2i.q Of3 
Nereis pelagica. 
L-brinereidse. 

68, 59. 

(36,) Heteronereis grandi$oZia (Bathke). 

t o  7, f. 13-14. 

180, f. 50, 51, 54, 60, 61, 65, 68, 70, 72, 

t. 11, f. 15-16. 

37. Lumbrinereisfiagilis (Mull.). 
Lumb,*icusfi.~gilis,Mull. Prodr. Zool. Dan. 261 1 ; zool. 

Malmgren, Annul. polych., p. 63, t. 14, f. 83, 
Dan., p. 22, t. 22, f. 1-3. I . 

Eanicidae. 
38. NothTia conchyylega (Sars). 

t. 10, f. 28. 
092~phis conchylega, Saw, Beskr. og Jagttag, p. 61, 

Onuphis Eschrichtii, CErsted, 1. c., p. 172, f. 33-41, 45. 
Gllyceridaa. 

39. GZycera capitata, CErstd. ,F(Greenl. Pullateriak.) 
Nereis UBU, Miill. Prodr. 2. D. 2634 ; Zool. Dan,? II., 
Ggcera capitatu, CErstd. 1. c., p. 196,f. 87, 88,90-94, 

. 29, t. 62, f. 6-7. 

96, 99. 
40. Glycera setosa, CErd. 

41. Sco~opEos armigel' (Mull-)- 

CErsted, 1. c., p. 198, f. 89, 95, 97. 

Lu)n,bricus armiger, Miill. Zool. Dan., I.s'p. 22, t. 22. 
,gColoplos arrniger, mrsted, 1. c., p. 201, f. 113, 117, 

NaiS padricuspida, Fabr., F. Gr. 296. 
S C O Z O ~ ~ O S  quadricuspida, 

43. Ammotrypane adogasten Rathke. 

Ariciidae. 
(6eenl .  Ppc&t&ak,) 

118. 
42. NaidonereLs quadricuspidu (Fabr.). 

1. c., p. 200. f. io6 
-10. 

Opheliidae. 

Rathke, Beitr. ~4 F. Norw., 1. u., p. 188, t. 10, f. 1-3. 
Ophclina acuminata, CErstd. Archiv f. Naturg., X., 

Ammotiypane limaciiza, Rathke, 1. c., p. 190,' t. io, 
3phelia hicornis, CEksted, G r a d  Ann., p. 204, f. 104 

p. 111, t. 3, f. 24-26. 
44. OpAeZia limacina (Rathke). 

f. 4-8. 

-5, 115, 116, 121. 
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45. Travisia Forbesi, Johnst. 
Johnston, Ann. Nat. Hist., IV., p. 373, t. 11, f. 11-18. 
Ammotrypane oestroides, Rathke, 1. c., p. 19.2, t. IO, 

Ophelia mamillata, CErsted, Griinl. 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. Sealibregma inzatum, Bathke. 
Rathke, 1. c., p. 184, t. 9, f. 15-21. 
Oligobranchus roseus et grcenlandicus, Sars, Fauna 

littor. Norvegiae, I., p. 91, 92, t. 10, f. 20-27. 

(Greenl. Inellualuah.) 
Telethusae. 

47. Arenicola marina (Linn.). 
Lumbricus marinus, Linn., Syst. Nat. (XU.), p: 1077. 
Lumbricus marinus, Fabr., F. Gr. 262, et L. papallosus, 

Arenicola piscatwum, CErstd., Gronl. Ann., p. 207. 
ibid. 267. 

Sphaerodoridae. 
48. Ephesia gracilis, Rathke. 

Rathke, 1. c., p. 176, t. 7, f. 5-8. 
Sphmodorum j a v u m ,  CErsted, Annul. Dan. Comp., 

Pollicita peripatus, Johnst., Ann. Nat. Hist., XVI,, 

Sphmodorum peripatus, ClaparEde, Beob. Anat. 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. 

Chloraemidze. 
49. Trophonia plumosa (Mull.). (Greenl. MerRoZzcalik.) 

Amphitrite plumosa, Mull., Prodr. Z. D. 2621 (Abild- 
gwrd Zool. Dan., III., t. 90, f. 1-2). 

Amphitrite pIuntosa, Fabr., F. Gr. 271. 
Siphonostoma pluniosa, Rathke, I .  c., p. 208, t. 11, 

f. 1-2. 
Troplionia Goodsiri, Johnston, Ann. Nat. Hist., Iv., 

p. 371, t. 11, f. 1-10. 
50. Flabelligera aflnis, Sars. 

Sam, Bidrag til Sodyi-enes Naturh., p. 31, t. 3, f. 16. 
Siphonostoma vagininifeum, Iiathlie, 1. c., p. 21 1, 

Tecturclla JEaccida, Stimpson, Marine Invert. Gr. 

Siphonostoma vilbsum, Rathke, N.  Act. Acad. C. 

t. 11, f. 3-10. 

Manan, p. 32, t. 3, f. 21. 
51. Brada villosa (Rthk.) ? 

L.-C. N. C., XX., p. 215, t. 14, f. 11, 12. 
52. Brada granulata, Malmgr. 

Philad., 1863. 

Annul. polychzeta, p. 85, t. 12, f. 71. 
Brada inhabilis (Rathke 3) ; Stimpson, Proc. Acd. 



S ternaspidzie. 
53. Stepmavis fossor, Stimp. 

t. 2, f. 19. 
Stimpson, Marine Invertebrata of Grand Manm, P. 29, 

chaetopterid=* 
54. Spiochtopterus typicus, Sars. 

Sars, Fauna littor. Norv., II., 1). 1, t. 1, f. 8-21. 
Malmgren, Annul. polych., p. 98. 

Spionidae. 
55. Scolecolepis (Laonice) n'rrata (Sars). 

Neiinc! cirrata, Sars, Nyt. Mag. f. Natur., VI., 9.207. 
Scol. (Laon.) cirr., Malmgr., Annul. pol., p. 91, t. 9, 

f. 54. 

Nereis jlicornis, Fabr. F. Gr. 289 ; Spio filicornis, 
Fnbr., Schr. Naturf. Freunde, VI., p. 264, t.5, f. & 
12. 

Spio$Zic., Malmgren, 1. c., p. 92, t. 1, f. I .  

Nereis seticowais, Fabr., F. Gr. 288. 
Spio seticonzis, Fabr., Schr. Naturf. Freunde, VI., 

Grube, Archiv f. Naturg., 1860, p. 88, t. 5, f. 1. 
Malmgren, Annul. polycli., p. 94, t. 9, f. 56. 

Zte deutsche Nordpolarf:, II., p. 254, t. 1, f. IO. 

56. SpioJilicornis (Fabr.). (Greenl. Iglolualik.) 

57. spio seticornis, Fabr. 

p. 260, t. 5., f. 1-7. 
58. S'piophanes Kmycri ,  Grube. 

59. Leipoceras uviferum, Mob. 
- .  

Cirratdidae. 
60. Cirratulus n'rratus (Mull.). (Greed. Nyaurselik.) 

Lumbricus cirratus, Mull., Prodr. 2. D. 2608. 
Lumbricus cirratus, Fabr., F. Gr. 266. 
Cirrotulus borealis, CErsted, 1. e., p. 206, f. 98, 102. 
Ciw. bor., Ratlike, 1. c., p. 180, t. 8, f. 16, 17. 

H&lminthide. 
61. A7otonzastuS latericeus, Sars ? 

Sap,, Nyt. Mag., VI., p. 199 ; h u n a  litt. Norv., II., 
p. 12, t. 2, f. 8-17. 

Malmgren, Annul. pOlj'c1~*, P. 97. 
62. Capitella capitata (Fabr.). (Greenl. Pullate&&.) 

~unzbricus capitattcs, Fabr., F. Gr. 262. 
L2Lmbriconais marina, 031-sted, 7Sz~tu1-11. Tidsskr.,  IT^, 

p. 128, t. 3., f. 6, 11, 12. 

maldanidzie. 
63, Jicomache lumbricalis (Fabr.). 

Subella lumbricalis, Fabr.. F. Gr. 369. 
(;~yme9ae bmbricaZL, Snrs; F. litt. Norv., IL, p. 16, 

Malmgren, Nord. I-Ids-Ann,, p. 190; Ann. poly&., 
t. 2, f. 23-26. 

t. 10, f. GO. 
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64. Axiothea catenata, 3llg-r. 
Malmg., N. Hafs-Ann., p. 190; Ann. ~01.,t. 10, f, 69, 

Ammocharidae. 
65. Ammochares assirnilis, Sars. 

Sam, Nyt. Mag. f. Natur., VI., p. 201. 
Malmgren, Annul. polych., t. 11, f. 65. 

Annul. polych., p. 101, t. 7, f. 37. 
66. Myriochele He&, Mlgr. 

Amphictenidae. 
67. Cistenides granulata (L.). (Greenl. Imab-polia.) 

Sabella granulata, L., Syst. Nat. (XII.), p. 1268. 
Amphitrite aum'coma, Fabr., F. Gr. 272. 
Amphitrite Eschrichtii, Rathke, 1. c., p. 219. 
Pectinaria grcenlandica, Grube, Arch. f .  Naturg. 
Oistenides granulata, Malmgr., Nord. Hafs-Ann., 

Malmg. Nord. Hafs-Ann., p. 360, t. 18, f. 40. 

p. 359. 
68. Cistenides hyperbwea, Malmgr. 

Ampharetidae. 
69. Ampharete Grubei, Mlgr. 

? Amphicteis acutfrons, Grube, Archiv f .  Naturg., 

A m  har. Gmbei, Malmg., N. IIafs-Ann., t. 19, f. 44. 

Nord. Hafs-Ann., p. 364, t. 19, f. 45. 

Amphitrite Gunnwi, Saps, Beskr. Jagtt., t. 11, f. 30. 
Crossostoma midas, Gosse, Ann. Nat. Hist., 1855, 

Amphicteis grcenlandica, Grube, Archiv f .  N., 

Amphicteis Gunneri, Malmgr., Nord. Hafs-Ann., 

Sam, Fauna, Iitt. Norv., II., p. 22, 23. 
Malmgren, Nord. Hafs-Ann., p. 368, t. 20, f, 47. 

Sabellides cristata, Sam, 1. c., p. 19 et 24, t. 2, f. 1-7. 
Metiinnu eristata, Mlllmg., N. &Ia€a-Ann., t. 20, f. 60. 

Nord. Hafs-Ann., p. 367, t. 26, f. 78. 

XXVI., p. 109, t. 5, f. 6. 

69a. AmpIarete Go.%, Mgr. 

70. Amphicteis Gunnesz' (Sars). 

XVI., p. 310, t. 8, f. 7-12. 

Xxm., p. 106, t. 5, f. 3. 

p. 365, t. 19, f. 46. 
7 1. Sabellides lorealis, Sars. 

72. Melinna cristata (Sars). 

72a. Lysippe lahiata, Mgr. 

Terebellidae. 
73. Amphitrite cirrata, Miill. (Greenl. Iglulualik.) 

0. F. Muller, Prodr. Zool. Dan. 2617. 
0. Fabricius, Fauna Graenl. 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. SS, 67. 

74. Amphitrite grcenlandica, Mlgr. 

a 16. NicoZea wctica, Malmgren. 
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76. Scione lobata, MkF. 

7'7, AlcioniceYexWJSa (Grube). 
1. c., p. 383, t. 23, f. 62. 

Terebella flexuosa, Grube, Archiv f. Naturg, XXVI., 

Adonicejexuosa, Malmgren, 1. c., p. 384, t. 24, f. 68. 

1. c., p. 385, t. 24, f. 64. 

Amphitrite cincinnata, Fabr., F. Gr. 270. 
Tmebella pustulosa, Grube, 1. c., p. 100. 
Thelepus Bwgntanni, Leuck., Archiv f. N., XV., 
LumaraJEava, Stimpson, Marine Invert, Gr. M., p. 80. 
TJbelepus circinnatus, Malmgr., l.&c., p. 387, t. 22, 

Nora. Hafs-Ann., p. 390, t. 23, f. 61. 
polyeirras arcticus, Sam, Christiania Vid. Selsk. Forb., 

81, ETeutho Smitti, Malmgr. 
Nord. Hafs-Annul., p. 391, t. 23, f. 63. 

82. Artacuma prohoscidea, Malmgr. 
1. c., p. 394, t. 23, f. 60. 

83. Bichobranchus glacialis, Malmgr. 
1. c., p. 395, t. 24, f. 65. 

84. Terebellides Strmmii, Sars. 
Sars, Beskrv. og Jagttag., p. 48, t. 13, f. 31. 
Xalrngren, 1. c., p. 396, t. 19, f. 43. 

p. 102, 6. 5 )  f. 2. 

78. L e e n a  abranchiata, Malmg. 

79. Thelepus cincinnatus (Fabr.). (Greenl. Iglulualik.) 

p. 169, t. 3, f. 4. 

f. 58. . 
80, Leucariste albicans, Malmgr. 

1864, p. 14. 
' 

Sabellidae. 
85. Laoaome ? Fabdcii (Kr.). 

Sabella Fnbiieii, Kr., Bidrag til Sabellerne, Via. Selsk. 

Die nierenformige Amphitrite, Miiller, v. Wurmern, 

Sabella ren;fM%k, Leuckart, 1, c., p. 183, t. 3, f. 8. 
Sabella aspersa et oculata, KroYer, h., p. 19 et 22. 
Potamilla e*en~o?*mis, Malmgren, Annul. polych., 

Overs., 1856, p. 20. 

p. 194, t. 16. 

86. Potamilla re&forrnzs (Mull.): . 

p. 114, t. 13, f. 77. 
87.' Bwhone aFalis, (Ere). . 

88.' Euchone tptberculosa, Kr. 

89, Dasychom iigareta, Kr. 

90. Chone infundibutvormis, Kr. 

Sabella analis, Kr. h . 9  p. 1'7. 
Malmgmn, Nord. Hafe-Ann., p. 406, t. 28, f. 88. 

Sabella tuberculosa et S. rigida, Kr., 1. c., p. 18. 
Euchone tubwculosa, Malmgr., I. c., p. 401, t. 29, f. 92. 

sabella knfarcta, Kroyer, 1. c., p. 21. 
Malmgren, Nord. Hafs-Annul., p. 403, t. 28, f. 86, 

(Greed. 1gZua&h.> 
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Tubzclu~z’u pe&llus, Fabr., F. Gr., 438 (non Miill. 

Chow infuadibulvormis et suspectu (?), Kr., 1. a., p. 33. 
SabeZZupuucibra?zchiutu, Kr., 1. c., p. 22. 
Chone infund., Mlgr., N.1-1afs.-Ann., p. 404, t. 28, f. 87. 

Tubuluriu Fubricii, Mull., Prodr. Z. D. 3066. 
Tub. Fubricii, Fabricius, Fauna Grcenl., 450, f. 12. 
Othoniu Fubricii (Johnst.), Gosse, Ann. Nat. Hist., 

2 ser., V., p. 33, t. 4, €. 22. 
-4n~phicoru subella (Ehrbg.), 0. Schmidt, Neue Beitr. 

Wurnier, p. 21, t. 2. 
Fubriciu quudriyunctutu, Leuck. Beitr. wirbell. Th., 

p. 151, t. 2, f. 3; Claparhde MQm. SOC. Phys. 
Gentbe, XVI., p. 118, t. 4, f. 11-15. 

nec Linn.). 

91. Antphicoru Fubricii (Mull.). 

91u. Subella crussicornis, Sars. 
S. picta, Kr., 1. c., p. 24. 
Malmgr., Nord. Hafs-Ann., p. 399, t. 27, f. 83. 

Eriographididae. 
92. Myxicolu Steenstrupii, ICr. 

Jfyx. Steemtrupii et Sursi, lir. 1. c., p. 9 et 35. 
Malmgen, Nord. Hafs-Ann., p. 408, t. 29, f. 90. 

Serpulidee.* 
93. Nydrcrides mrvegicu, Gunn. 

Serpulu triyuctra, Fab. E’. Gr. 374. 
IXydroides norvegicu, rap. E .  gmnlundica, March, Re- 

Seelpulu glomerutu, Fabr., F .  Gr. (non Linn.), n. 377. 
Spirorbis vcrrucu, MBrch, 1. c., p. 85, 

Serpulu contortuplicutu, Falx., F. Gr. 876. 
Akirorbis quudrunguluris, Stimps., Mar. Inv. Gr. 

visio c r i t h  Serpulidarum, p. 31 (sep.). 
94. Spirorbis verruca (Fabr.), Mijrch. 

95. Spirorbis quudra?igu luris, Stimps. 

Manan, p. 29. 
Spir. guudr., var. a. Pubricii, March, 1. c., p. 89. 

Serpulu spiriorbis, Fabr., F. Gr. 372 j Morch, p. 83. 

Serpulu spirillum, Linn. S. N .  (X.), n. 692. 
Malmg., Annul. polych., p. 123 ; March, op. cit., p. 92. 

Seipulaporrectu et  spirillum, Fab., F. Gr. 371, 373. 
Serpulu Zucidu, Mtg., Test. Brit., p. 507. 
Spirorbis ( SpiriZZum) lucidus, var. y. grmdandicu, 

Sopula vitrea, F. Gr. 378. 

96. Spirorbis borealis, Daud. 

97. Spirorbis spirillum, L. 

98. Spirorbis lucidus (Mont.). (Greed. Kutungiuh.) 

Morch, 1. c., p. 93. 
99. Spirorbis vitreus (Fabr.). 

* Serpula similuuium (seniinuluni, L.), Fabr., I?. Gr. 370, and s. stellaris, 
Fabr., I?. Gr. 380, are Foraminifera (March, Rev. crit. Serpolid., p. 118-119). 
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spirmbis (SpiriZEum) viireus, Miirch, 1. c., p. 94. 

SeTipuZa cancellata et granulata, Fabr., F. GI.. 378 

Spirorbis (Spirillum) canceltatus, Morch, 1, c., p. 94. 

Mobius, Zte deutsche Nordpolarfnhrt, II., p. 256, 

100, Spig*mbis cancellatus (Fabr.). 

et 380. 

101. Protula media, Stmps. 

t .  T,, f. 21-24. 
Tomopteridae. 

Lumbricidae.t 

102. Tomoptcris septentrionalis, St p. 
Nat. For. Vid. Medd., 1849-50, p. iy. 

S103. 

"104. 

"105. 

"106. 

"107. 

"108. 

"109. 

Lujiibiicus, *!p. (Gr. Pullateriah.) 
L. terrestgas, Fabr., F. Gr. 258. 

Fauna Grcenl. 260. 
Lumb7icus ( ?) 7z'VUliS) Fabr. 

Enchyti.ceus vermiculaiis (Mull.) ? (Greenl. Kunian- 

~!j'cenui*is lineata (Mull.) ? (Greed. Runtah.) 

Clitcllio arenarius (Mull.). (Greenl. PulZate?.iak.) 

CZitclZio minutus (Mull.). (Greenl. Sirksab-Kunzan- 

Opsonais (?) marina, (Fabr.). (Grecnl. KumaR.) 

goaA.) 
Lumbricus vermicuZuris, FaSr, F. Gr, 259. 

Lumhicus Ziizeutus, Fabr. Faun. Gr. 261. 

Lumbricus arenarius, Fabr. F. Gr. 264. 

Pa.). 
Lumbrtcus minutus, Fabr. P. Gr. 265. 

Nais mar., Fauna Grcenl. 295. 
Opsonais maiina, Gervais, Bullet. 1'Acad. de Belg., 

V., p. 5 (sep.). 
Hirudinidae. 

110. PZatyGdclZa versipeZZis (Diesing). (Grecnl. Kaneisih- 
K2ma.) 

Hirudo piscium, Fabr., F. Gr. 301. 
IclitlLyobdelZa versipellis, Diesing. 
platyldella scorpii (Fabr. MS.), Malm., Gijteborg 

Icongl. Vet. och Vitt. Samli. Handl., VIII., 1863, 
p. 253. 

(From Cottzcs scmpius and scorpioides.) 
11 1. Platybdella Fubricii, Malm. 

Malm. 1. c., p. 248. 
112. PZatybdeZZa OZrihi, Malm. 

Forhandl. Skand. Naturf. Stokholm, 1863, p. 414. 
(From Hyas aranea). 

11 3. PlatybdeZZa afinis, Malm. 
1. c., p. 413 (from Pliobetor ventvalis). 

* The species marked * are doubtful, and have not been revised since the 

t ?sen described .?hn&iculus variegntus, &fu& and Eitclqtrnus Fagens(+ 
time of Pabrious. 

&n, E., from Greenland (&'v. Vet. Akad. Pdrh., lSi2). 
36122. M 



Ob$.-Other species of Fish-leeches, not yet determined, have 
been found on Anarrichas, sp. (PI. anarsichre, Malm. ?r 1. c., 
p, 122), Liparis tunicatus, Hippoglossus vulgasis (PI. hkpo- 
glossi, Malm. ? 1. c., p. 267), and Macrurus rupesti-is. 

.,114. Udonella, sp. (an hujus loci ?). 
(On Caligus hippoglossi.) 

Echiuridae. 
115. Echiurus forcipatus (Fabr.). 

forcipata, ejusdem 349. 

116. Priapulus caudatus (Lmk.). 

(Greenl. Blulualik.) 
Lumbricus echiurus, Fabr., I?. Gr. 268, et Holdhuria 

Priapulidae. 
(Greenl. Tadiikswriak:)X 

Holothuria piiapus, Linn., Syst. Bat. (XII.),. p. '1091. 
Holothuria priapus, 0. Fabr., F. Gr. 347. 
Holothuria prinpus, 2001. Dan., III., p. 2'1, t. 96, 

Priapulus caudatzcs, Ehlers, Zeitschr. f. wissensch. 

Ehlers, 1. c., p. 209, t. 21, f. 24. 

118. Phascolosoma Qhtedii, Keferst. 

119. Phascolosoma boreale, Keferst. 

f. 1 ;  IV., p. 18, t. 135, f. 2. 

 ZOO^., XI., p. 205, t. 20-21. 
117. Priapulus gtand$w (Ehlers). 

Sipunculidae. 

Kefers,kin, Zeitschr. f. wissensch. Zool., XV., p. 436, 
t. 31, f. 8, et 3d, f. 39. 

Keferstein, 1; c., p. 437, t. 31, f. 7, et t. 33, f. 33. 
Myzostomidae (incerta: sedis). 

120. Myaostoma gigas, Ltk. (MS.). 
' On Antedon Eschs-ichtii, M. Tr. ; Copenhagen Museum. 

Chaetognatha (ad Neniatodas 3). 
121. Sagitta, sp. 

Not uncommon in the Arctic seas in the vicinity of 
Greenland. 

TURBELLARIA. 

Oh.-The PZanarie and Nemertece of Greenland have not 
been studied since the 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. Kekkuvsab-Kuma.) 
F. GI-. 309. 

2. Planaria lactea, Mull. (Gr. Kumak.) 
F. Gr. 309." 

* Doubtful species:-PI. operculuta, Fabr. (F. Gr. 3101, and PI. cuudata, 
Mull., F. Gr. 310 (both by the Greenlanders termed "Kekkursab-K~una," 4s 
are other flat Worms). The latter is perhaps a naked Snail (arsted, Nattxrh. 
Tidsskr., m., p. 646). 



xvII.-A REVISED CATALOGUE of the  ENTOZOA of GREEN- 
By Dr. CHR. LUTKEN, University Museum, LAND. 

Copenhagen. 1875. 

Cestoida.” 
1. Tcznia pectinata, Goeze. 

2. T. expunsa, Rud. 

5. T: ‘ C O B ~ U T U S ,  K h h .  

(Lepus glacialis.) 

(Cervus taraddus, 0i.ibok moschakus.) 

06s.- T. canis-lagopo 
k c t i c  Fox in Greenland. 

bably also be found in the 

4. T. armillaiis, Rud. (Greenl. Akpud- 
F. Gr. 298 (T. tordie, Fabr.). 
Krabbe, K. D. Vid. Selsk. Skr., 8er. 5, VInI.,.p).25g, 

I 

(Uria Bruennichii.) 
t, 1, f. 4-6. . 

5.  T. sternina, Kr. 
Krabbe. 1. c., p. 259, t. 1, f. 7-9. 
(Sterna macrura.) 

Krabbe, 1. c., p. 261, t, 1, f- 1% 17. 
(Larus glaucus, tridactylus.) 

Krabbe, 1. c., p. 262, t.’I, f. 18-21. 
(Larus glaucus, tridactylus, eburneus.) 

6. T. la?ina, Kr. 

7, T. mic~acantha, Kr. 

* Obe.-For the Tapeworms of Birds in Greenland Dr. ICrabbe’s ‘6 Bidrag 
a til Kundskab om Fuglenes Bendelorme,” should be consulted, and for those 
of the Seals the same author’s “Helminthologiske Undersijgelser i Danmark 
~6 og paa Island,” in the ‘I Transactions of the R. Danish Academy of Sciences,” 
v&. VII. and VID. (1868 and 1870). 

M 2  
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8. T. campylacaatAa, Kr. 
’ (Uria grylle.) 

9. T. rnicrorhyncha, Xr.  

Krabbe, 1. c., p. 263, t. 1, f. 22-24. 

Krabbe, 1. c., p. 206, t. 2, f. 38-40. 
(Charadrius hiaticula.) 

Rrabbe, 1. c., p. 267, t. 2, f. 41-43. 
(strepsilas interpres.) 

ICrabbe, 1. c., p. 282, t. 5, f. 97-99. 
(Strepsilns interpres.) 

Krabbe, 1. c., p. 284, t. 5, f. 104-105. 
(Tringn maritima.) 

Krabbe, 1. c., p. 284, t. 5, f. 106-108. 
(Somateria mollissima, spectabilis, Larus g1aucuS.) 

T. fasciolark, Pall. 
Krabbe, 1. c., p. 283. 
(Somateria mollissima, Mergus serrator.) 

15. T. nainuta, Xr. 
Krabbe, 1. c., p. 292, t. B., f. 127-129. 
(Phalaropus fulicarius, hyperboreus.) 

16. T. microsoma, Cr. 
&abbe, 1, c., p. 296, t. 6, f. 146-150. 
(Somateria mollissima, spectabilis, b r u s  glaucus.) 

17. T. fusus, ICr. 
Krabbe, 1. c., p. 307, t 7, f. 180, 181. 
(Larus glaucus, L. marinus.) 

18. T. brachyphallos, Kr. 
Kmbbe, 1. c., p. 310, t. 8, f. 193, 194. 
(Tringa maritima.) 

19. T. granlandica, Kr. 
Krabbe, 1. c., p. 316, t. 8, f. 210, 211. 
(Harelda glacialis.) 

Krabbe, 1. c., p. 319, t. 8, f. 221, 222. 
(Somateria mollissima.) 

Krabbe, 1. e., 11. 338, t. 10, f. 282, 283. 
(Emberiza nivalis.) 

22. T. trigo?wcephala, Kr. 
Krabbe, 1. c., 339, t. 10, f. 284-286. 
(Saxicola amanthe.) 

Krabbe, K, D. Vid. Selsk. Skr., VII., p. 377, t. 7, 

(Homo grmdandicus, Canis fam, grced., Phew barbah, 

10. T! cbvigera, &. 

11. T. Tetirostris, Cr. 

12. T. megalorhpcha, Kr. 

13. ‘I. teres, Kr. 

(14.) T. ‘6 malleus,” Goezc (forma: monstrosa). 

20. Z’..fallax, Kr. 

21. 2‘. borealis, Hr. 

23. BotAriocephaZus cordatus, Leuckart. 

f. 114-116. 

adoboenus rosmarus.) 
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24. B. ua.n’dil& 
Krabbe, 1: C-1 P- 375. 
(ph0c.a vltulma,) 

25, B. lanceolatus, Kr. 
Krahbe, 1. c., p. 378. 
(Phoca barbata.) ’ 

26. B. phocarzcm (Fabr.). (Greed. U~*ksub-Kuma.) 
F. Gr. 296, b.;  Nat. Kist. Selsk. Skr., I,, 2, p. 153, 

Tetrabothrium antliocephalum, Bud. 
Krabbe, 1. c., p. 379, t. 7, f. 101-io6, 117. 
(Phoca bmb,, vitul., Cystophora cristata.1 

Krabbe, 1. c., p. 379. 
(Phoca hispid%) 

Xrabbe, 1. c., p. 378. 
(Cystophora crista&.) 

Krabbe, 1. c., p. 379. 
(Canis lagopus.) 

30, B. ditremus, Cr. ? 
(Colymbus septcntrionalis.) 

31. B. Tugosus, Rud. ? 
(Gadus ogak.) 

32. B. punctatus, Rud. 
(Cottus Scorpius.) 

33. B. crassiceps, Bud. 3 
(Cottus Scorpius, Gadus ovak, morrhua, Delphinapterus 

34. B. proloscidew, Rud. 
(Sdmo carpio.) 

35. B. (Tetrab.) macrocephatus, Rurl. (et sp. aff. 
F. Gr. 297, b. (T- ales). (Greed. AhpaJ-KUnta.) 
( L ~ U S  gIaucus, marinus, tddactylus,ProceII~riagIaciaIis, 

Uria Bruennichii, grylle, Mergus serrator, colymbus 
septentrionalis, Corvus ~OI’ILX, Fdco islandicus.) 

36, Octo&?th?*iUm s.ostellatum, Dies. (Greenl. Sullukpaukab- 

t. 10. 

27. R. fasciatus, Kr. 

28. B. elegans, Kr. 

29. B. sirnilis, g r .  

leuccts.) 

glaucus.) 
38. A&olotAriun~ peifectum, Rud. 

(Somniosus microcephalus.) 
39. Diplocotyle Ohikii, Kr. , 

Krabbe, Vid. iSledd. Nnt. For., 187’4, p. 22, t. 3. 
(Salmo carpio.) 

Ob.-Thc NOS. 299, of the “ Fauna Grconlandica ” ( 2 .  sCM ii, 
(6  Kmeisub-Kums ”), from Cottus scoypiiu, Gadus ovah, and &JEO 



c a p ‘ o  (probably two different species, cfr. Rudolphi); and 313 
(Fasciola barbata, ‘6 Amikorsub-Kuma ”), from Gonittus Fabricii, 
have not been identified by modern helminthologists. It hw been 
suggested that the last-named (313) is only the spermatophbre of 
the Squid. 

Several Tapeworms have been found in Answ henta,  Halietus 
albicilla, ,Lams Sabini, Colymbus glacialis, Fringilla. lapponica, 
Hi@poglossus vulgaris, &c., but not in such a state that they could 
be determined satisfactorily. 

Trematoda. 
1. Distomum hepaticum, L. (Gr. Sauab-Kunta.) 

F. Gr. 312. 

2. 

Obs, 
Phoca 

3. 

4. 

I n  Sheep (imported ?). 

F. Gr. 314 (Fasciola umblae). 
(Salmo alpinus.) 

D. seriale (Rud.). (Greenl. IwisarRub-Kuma.) 

,-Undetermined apecies of Flukes have been found in 
barbata, Lunpenus aculeatus, and Mergus Sewator:. :; 
Onchocotyle borealis, van Ben. 

P7Lylline hippoglossi (Fabr.). (Greed. Netarnab-gqma,) 
(Somniosus microcephalus, on the gills.) 9 

P. Gr. 302. 
(Hippoglossus vulgaris.) 

Nematoda. 
Oh.-The Nematoda of Greenland have not been ,worked out. 

The following species, with a few exceptions, are enumerated in 
na GrCenlandica,” and have been interpreted 6y-’later 

(Canis lagopus ; Mobius in Zte deutsche Nordpolar- 

, 2, A. ~ermicularzs, L. (Greenl. Koartak.) 

the manner indicated :- 
1. Ascaris mystax, Zed. 

fahrt, p,. 257). 

nl. Kumarksoak.) 

5. A. gasterostei, Rud. (Greenl. Kakillisa6-Kunia.) 
F. Gr. 242 (Gordius Iacustris). . :(Gasterostgus aculeatus.) 

6. 14: i a ja ,  Fabr. (Greenl. TaraZikRiPab-Rma.) 
F. Gr. 253. 
(Raja radiata.) 

7.  Eustrongylus gigas, Rud. 

8. Liorynchus gracilescens, Rud. (Greenl. Urksu6-Kuma. 
.F. Gr. 251 (A. tubifera). ’ Whom barbata.) 

.‘? J <.I:  

I (Canis familiaris grcenlandicus.) 
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9. Ophiostomum dispar, Rud. (Greed. Atab-Kuma, Neitsib- 
Kuma.4 

F. Gr. 250 et  252 (A. phocae, Q , et A. bifid& 8 )  
(Phoca groenlwdica, 1'11. hispida.) 

io. Agomonema commune (Desl.). (Greed. Kzcmak.) 
F. Gr. (241). 

11. Cc Arematoideunt Alcce-pice,," Rud. (Gr. Akpab-Kuma.) 
F. GI.. 257 (Ascaris &e). 
(Uria Bruennichii.) 

12. " Dubium gasterostei aculeati, 
F. Gr. 243 (Gordius globicola). 
(Gasterosteus aculeatus.) 

Obs.-Fabricius describes four species of Go?dius (F. Gr. 24+ 
247 : G. intestinalis, cinctus, cup illnris, lacteohs--" Xumak, KU- 
mangoak ") which apparently have not been interpreted by later 
authors; the first, at least, must probably be referred tp the 
Twrbellaria (Nemertece) . 
Acanthocephala. 

1. &Ainorhynchus strunaosus, Rud. 
(Phoca hispida, vitulina, grcenlandica, Cystophora 

crist'ata, Canis familiaris grconlandicus). 
(Gr. Ohab-Kuma.) 

F. Gr. 255-56 (Ascaris versipellis, A. gad;). 
(Gadus ovak, morrhua ; ? Hippoglossus vulgaris,) 

(Somateria mollissinla ; .? Harelda glncialis.) 

2. E. acus, Rud. 

3. E. polymorphs, Br. 

4. E. porrigens, Rud. 

5. E. JLystTix, Br. 

6. E. in atus, Cr. 

7. E. micmcanth~s,  Rud. 

8. 3, plelcronectis-platessoides, Rud. (Gr. ORotab-Kuma,) 

Obs.-&, undetermined species of ~ c h i n o r h p c h u s  has ' been 
found in Salnao carpi0 ; OnOth' in %'ata~'Ola het!ve&a : uI1- 
described species of Ascaris in L@aris tu7zicatus a d  ,Rcinilpp*dti, 
Ammodytes, sp., and l?fo.tella &inhardti* 

. . I  (Balmnoptera gigas.) 

(Graculus carbo, Mergus serrator.) 

(SICharadr ius hiaticula.) 

(Saxicola cenanthe.) 

F. Gr. 254 (Ascaris pleuronectisj. 
(Drepanopsetta phtessoides.) 
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XIX-A REVISED CATALOGUE of the ECHINODERMATA of 
GREENLAND. By Dr. CHR. L~~TKEN, University 
Nuseum, Copenhagen. 1875. 

ECHINODERMATA. 

~ o l o t h u r i d ~ .  

solik.) 
1. Cucumaria frondosa (Gum.). (Greed. Inuelludik, Irk- 

F. (3. 343, 344; Ltk., Gronl. Ech., p. 2. 

C. Koreni, Ltk., Bronl. Ech., p. 4. 

F. Gr. 346 ; Ltk. 1. c., p. 7. 

Ltk. 1. c., 1’. 9. 

Ltk. 1. c., p. 12. 

F. Gr. 348; Ltk. 1. c., p. 13. 
Cuvieria Fabricii, Auct. ; Lopbothuria Pabricii, Verr. 

F. G, 345 ; Ltk. 1. c., p. 16. 

Vid. Medd. Nat. For. 1851, p. 55 ; Ltk. 1. c., p. 22. 

Ltk., Gronl. Echin., p. 22. 

2. C. cnlcigera, Ag. 

3. C. minuta, Fahr. 

4. Orcula Barthii, Tr. 

5. Psolus phantapus, Str. 

6. Ps. Fabn’cii (D. K.). 

7. Chiridota lame (Fabr.). (Greenl. Kaumarsorsoak.) 

8. Jfyriotrochus Rinhii, Stp. 

9. Eupyrgus scaber, Ltk. 

(Greed. Knvmarsungoak.) 
Ocnus Ayresii, Stmps. 

. 

Echinida.* 
10. TozopneustesDroebachiensis (Mull.). (Green1.Ekkursak.) 

F. Gr. 368 (E. srcxatilis) ; Ltk. 1. c., p. 24. 
Strongylocentrotus Droebach., Agamiz, Revision of thg 

11. Asterias polaris, M. Tr. (Greed. Ncrpiksoak, Nerpik- 

12. A. groenlandica, Stp. 

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. 1. Pedicellaires (1869), p. 48. 
Found in the stomach of the Greenland Shark. 

A. problemn, Stp. ; Ltk. 1. c., p. 30. 

1872, p. 117; Ann. Mag. Nat. Hist., 1873, &c. 
Oh.-Spontaneous division ! Ltk., Overs. Vid. Selsk. Forh., 

* Obs.-Brissopsis Zyrifera, Forb., was dredged in Davis’ Strait, accord- 
ing to Goodsir (Forbes, Nat. Hist. Europ. Seas., p. 51). 
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15. 

16. 

17. 

18. 

A. (Stichaster) Tosea, M. Tr. 
Cribella ro8ea, Forb. Brit. Starf. 
(With NO. 13.) 

CribeZda sangzcinolenta (Mull.). (Greenl. NerpikrJout.) 
F. Gr. 363 (Ast. spongiosa) ; Ltk. Gronl. Ech., p. 31. 
Cr. oculata, Fabr. ; Echinaster eschrichtii, M. Tr. 

Solaster papposus (L.). (GI eeul. Nerpilrsout.) 
3’. G. 364; Ltk. 1. c., p. 40. 

S. endeca, L. 
Ltk. 1. c.,.pI. 35. 

Ltk. 1. c., p. 73. 

Ch. pygmzus et polaris, M. Tr. 
Ltk. Gronl. Eehin., p. 45. 

21. Archaster tenuispinus (D. IC.). 
Vid. Medd. Nat. For., 1871, 1). 240. 
(With Nos. 13, 15, and 22.) 

22. Ophioscolex glacialis, M. Tr. 
(With Nos. 13, 15, and 21.) 

23. Ophiog~yphn Sarsii (Ltk.) . 
Additnui. 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. nodosa (Ltk.). 
Addit., I., p. 48, t. 2, f. 9. 

26. 0. Stuidtzii (Ltk.). 
Addit., I., p. 51, t. 1, f. 8. 

27. Ophiocten seiiceum (Forb.). 
Ophi. Kroeyeri, Ltk. 1. c., p. 51, t. 1, f. 5. 

28. OpJhiopus arcticus, Lgu. 
Of‘. Vct. Akad. Forb., 1866, p. 309. 

29. OphioplioliS a d e a t a  (Mull.). (Greonl. Nerpiksoursak.) 
F. GI-. 366; Ltk. Addit., I., p. 59, t. 2, f. 15-16. 
Opl&depis scolopendrica, 31. Tr. ; Ophiocoma bellis, 

A. Ho lhd i ,  Ltk. 1. C., p. 55, t. 2, f. 13. 

Ltlr. Addit., I., p. 65, t. 2, f- 14. 
Oqhiocoma arctica and OplliaCantha @;1.cenlandiw, M. 

Ast. bidentatn, Retz. j Ophiocolna echinulata, Fopb. 

F. Gr., p. 367 (Ast. caput-medusce). 
Ltk., Addit., I., p. 70, t. 2, f. 1749. 

Ltk. Addit., III., 1). 66. 

19. Pteraster mzlztaris (MU11.). 

20. Ctc~zodiscus crispatus (Retz.). 

Ophiurida. 

Forb. 
30. A?jvhiztra Sundcvulli, M- Tr- 

3 1. Op7~iaca~itJia spinulosa, iK Tr. 

rr .  

32. Asterophi~ton eucnemis, M. Tr. 

33. A. Agassizii, Stmps. 

Crinoids. 
34, Antedon Eschrichtii (M. Tr.). 

Ltk., Gronl. Echinod., p. 55. 



XX.-A REVISED. CATALOUUE of the ANTHOZOA and 
By Dr. CHR. LUTKEN, ‘ ,  CALYCOZOA of GREENLAND. 

.University Museum, Copenhagen. 1875. 

ANTHOZOA. 
Polyactinia (Actinida). 

1. Actinia ( Urticina) crassicornis, Fabr. (Greenl. Kettu- 
perak.) 

2. A. spectabilis, Fabr. (Greenl. Kettuperarsoak.) 
F. Gr. 342, b. 

3. -4. ( Chrondractinia) nodosa, Fabr. 
F. Gr. 341. 

4. A. (Acthelmis) intestinalis, Fabr. (Greenl.Kettuperangoak.) 
5-6. Edwardsia, spp. 2. 
7-8. Peachia, sp, and P. (3) sp. 

5-8 are preserved in the Museum at Copenhagen, but cannot 

F. Gr. 340 ; 0. Davisii, Ag. ? 

(Greenl. Aitsib-pa.) 

be identified more accurately from specimens in alcohol. 
Antipatharia. 

-9. Antipathes arctica, Ltk. 
Overs. K. D. Vid. Selsk. 1871, p. 18 ; Ann. :Mag. 

Nat. Hist. 4., X., p. 77. 
A single specimen, found in the stomach of Somniosus 

microcephalus (the Greenland Shark). (Radebay.) 
Octactinia (Alc yonaria). 

10. Ammothea arctica, Ltk. (MS.) 
? Briareum grund@orum, Mobius, Zte deutsche Nord- 

(Not uncommon.) 

An undetermined specimen in the Museum at’ Copen- 
’ hagen. 

Umb. nziniacea et pallida, Lindd., IC. Vet, Akad. 
Hand., XIII., 3, t. 1-3. 

(Baffin’s Bay and entrance to Omenak B q ,  400 and 
122 faths.). The identity with tho; type described 
by Mylim and Ellis, 1753, “Isis encrinus,” L,, is 
left undecided. 

OZls.-The act in id^ want revision, with examination of living 
specimens. The (‘ Alcyonia ” of tho “Fauna Grclenlandica ” ar0 
apparently either Compound Ascidire (462 and 463) or Spbngozoa 
(464 and 465). 

CALYCOZOA. 

polarf‘dhrt, II., p. 260. 

1 1. Alcyonium, sp. 

12. ’ UmbelZulu Linddahlii, IColl. 

1. Lucemaria (Munania) auricula, Fabr. 
F. G. 332; Steenstrup Vid. Medd. Nat. For., 1859, 

p. 108. 
__ 
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2. L. padricomtis,  Miill: 
~ . i fasc i c i i~ i s ,  Flmg. 

3. L. (HalicyckS) octoradiata (Lmk). 
auricula, Ratlike. 

Steenstrup, 1. c., p. 108, 
4. L. ( Craterolophus) convolvulus, Johnst. 

L. campanulata, Lmx. 
A single specimen, collected by the, late Go+ernor 

; the other species are not uncommon. (Greenl. 
Akuilim~rsak, Unnerarsuk, Ornigarsuk.) 

XXI.--A Revised List of the ACALEPHE and HDROZOA of 
GREENLAND. By Dr. CHR. LUTKEN,. 'University 
Mmeum, Copenhagen. 1875. 

The Medusa and ajld9*0id@ of Greenland have not been 
satisfacto~*ily worked out. The following list must be regarded 
only as preliminary, being limited to those species whose &cur- 
renee in Greenland can be stated on tolerably good authority. 

Ctenophora (Beroidae). (Greed. Ikpiavsursak,) 
1, Mertensia ovum (Fabr.). 

F. Gr. 355 (Bevol; ovum). 

Cgdippe ovum et C. cuculZus, 

AI. eass iz ,  Illust. Cat. 'Nort 

F. Gr. 354 (.Z3crok'pileus). 

al. Agnssiz, Cat. N. Am. Acal., p. 3 

F. Gr. 353 (&YO6 cucumis); ESCh., Syst. d. &, 
? L bmealis, Less., Zooph. Beah P. 134. 

BeroZpileus, Scoresby, Arct. R f. 4. 
d. ,Akal., 

1 * .  

al., p. 26, 
p. 25. . 
f. 29-37. 

2, p&wrobrachia rhododactgla, Ag. 

L, &as& Mem. Am. Ac-, IV., p. 314, t. 1-5; Contr, 
Nnt. Hist. Un. St., III., p. 203-248, fi. ,2a. 

3. Idya cuce~n~is (Fabr.). 

r p. 36. 

obs,-Quid Beroe i$u?zdibulurn,.Fabr. (F. Gr. 352) ? 
D&ophora (Greed. NuertleR) ; Hydrozoa. 

4. Aurelia avidula, Per. Les- 
F. c f  r. 356 (Medusa auvita). 
L. Agassiz, Contrib. Nat. Kist. U. St., III., pl. 6-9, 
Al. Agassiz, Cat. N. Am. Ac., p. 42, f. 65-66. 

F. Gr. 358 ( M .  capillata). 
L. Agassiz, Contrib., III., pl. 3-5a., 10, loa.  
a. Agassiz, Cat., p. 44, f. 67. 

C)2s,-!I'he difference of Nos. 4 and 5 from their European re- 

5,  Cyanea arctica, Per. Les. (Gr. Nuertlersoak,) 

presentatives may still be questioned. 
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6. Charybdca hyacinthiua (Faber). 
Medusa (Melitea) hyacintliina, Faber, Fische Islands, 

p. 197. 
Oh.-Dodecabostvicha dubia, Brdt., Quoyia bicolor, Q. G., and 

Charybdea periphylZa, P. L., apparently belong to this or to 
closely aliied species of this genus ! 

7 .  Tracliynema digitalc (Fabr.). 
F. Gr. 361 (Medusa digitalis). 
Eirene digitalis, Esch. 
Al. Agassiz, Cat., 1). 57, f. 81-86. 

Greenland by the late Gorernor Olrik. 

8.  Hydra, sp. 
A fresh-water Polype was observed and collected in 

9. Hvdractinia echinata (Fl.). 

10. 

11. 

12. 

13. 

14. 

" F. Gr. 338 (Hydrc) squanzatu). 
H. polyclina, L. Agassiz, Contrib., IV., p. 227-239, 

t. 16 et 26, f. 18; AI. e., Cat., p. 198, f. 329-330. 
Hinclts, British Hydr. Zooph., p. 23, t. 4 ; Allman, 

Tubularian Hydroids, p. 345-347, t. 15,16, f. 1 0 , l l .  

Coryne mird . ,  L. Agassiz, Contrib., IV., p. 185-217, 
t. 17-19, 20, f. 1-9; Mem. Am. Ac., lV., p. 224, 
t. 4, 5. 

Al. Agassiz. Cat., p. 175, f. 283-287; &lman,'1. c., 
p. 278. 

(Distinct from the S. tubzclosa of Northern Europe '3) 

F. Gr. 452 (Fistulanu muscoides). 

F. Gr. 339 (l€ydra ramosa, Fabr.). 

F. Gr. 333 (Lucemaria phrygia). 
Candelabrum phrygium, Blainv. 
Allinan, Tubul. Hydr., p. 382. 

T. Couthouyi, L. Ag., Contrib., p. 266, t. 23a, 24, 26. 
Allman, Tubul. Hydr. p. 403 et 400, pl. 20. 

Syncmyne (Sarsia) mirabilis, Ag. 

Coryze, sp. 

Coryne, sp. 

Myriothela phrygia (Fabr.), 

Tuhdaria indivisa, L. 

15. Monocaulis grcenlan&a, klliii. (in litt.) 
(An undescribecl species in the Museum of Copeu- 

hagen, which will be described in a forthcoming paper 
by Prof. Allman. j 

F. Gr. 360 (Medusa campanula). 
Campanellu Fahicii, Less. Zooph. Ac., p. 281. 
AI. Agassiz, Cat., p. 130, f. 202-214. 

F. Gr. 457 (Sertularia voldi l is) .  

H@pocrene supercil., L. Ag., Mcm. Am. Acad., IV., 

16. Melicertum campanula (Fabr.). 

17. Ezcdcndriunz, sp. 

18. Bougainvillia superciliavis, Ag. 

p. 250, t. 1-3. 
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Bougainv. supercik L. Ag., Contrib., IV., P. 289, 
AI. Ag., Cat., p. 153, f. 232-240. 
Allman, Tubul. Hydr., p. 315. 

? 19. Stomobrachium tentaculatunz, Ag. 
F. Gr. 359 (Jfedusa binzorpha). 
? AL Agassiz, Cat. p. 98. f. 140-142. 

L. Agassiz, &m. Am. Acad., IV., p. 289, t. 6; 

4. 27, f. 1-7. 

20. Tiaropsis diademata, Ag. 

Contgb., IV., p. 308, t. 31, f, 9-16. 
Al. Ag., Cat. p. 69, f. 91-93. 

c. olivacea, Lmx. 
Hincks, Brit. Hydr. Zooph., p. 167, t. 32, f. 1. 

Hincks, 1. c., p. 22, t. 41, f. 2. 
Kirchenpauer, Zte deutsche Nordpolarfahrt, II., p. 416. 

Hincks, Brit. Hydr. Zooph., p. 212, t. 41, f. 3. 
Gramnaaria robusta, Stmps. 

25. Eucope (Thaumantias) diaphana, Ag. 
L. Agassiz, Mem. Am. Ac., IV., p. 300, f. 1, 2. 

F. Gr. 357 (Medusa equorea). 

Hincks, Brit. Hydr. Zooph., p. 223, t. 43, f. 1. 

21, Campanularia verticillata, L. 

22. Lqfoi;a fruticosa, Sars. 

23. .&spidella, sp. In the Museum, Copenhagen. 
24. Salacia abietina, saw. 

Al. Ag., Cat., p. 83, f. 115-125. 
26. Zygodactyla gradandim (Per. Les.). 

27. Habcium muricatum, Ell. Sol. 
Al. Ag., Cat., p. 103, f. 153-156. 

Obs.-Sertula&a halccina, Fabr., belongs to  the Polyzoa ! 
28. Sertutaria punzila, L. 

pzcnaila). 

29. Sertularia abietina, L. 
F. Gr. 453. 
Hinclrs, Brit. IJydr. ZooPh., P. 266, t. 55. 

30. sertularia fastigiata, Fair- 
F. Gr. 458 (S.fasti.@ta>. 
(Vix S. argenten, L.Y Hincks, Brit. Hydr. Zooph,, 

p. 268, t. 56.) 

F. Gr. 454 (Sertzdaria rugosa). 
Hincks, Brit. Hydr. Zooph., t. 47, f. 2. 
Amphitrocha rugosa, Ag. 

(Greed. &%aursat.) 
F. Gr. 460 (Sertularia c i k t a ) ;  K. D. Vid, 

F. Gr. 456 (8. t h i u ) .  
L. Agassiz, Contrib., 1V.y p- 326, t. 32 (Dp,amena 

AI. Ag., Cat., p. 141, f. 225-226. 
Hincks, Brit. Hydr. Z0oph.y P. 260, t. 53, f. 1. 

31. Sertularella rugosa, L. 

32. Sertularella polyzonius, L. 

Slir., 1824, p. 37. 



Cotulina polyzonias, Ag. 
Hincks, Brit. Hydr. Zooph., p. 235, t. 46, f. 1. 

Hincks, Brit. Hydr. Zooph., p. 239, t. 47, f. 1. 
Kirchenpauer, Zte deutsche Nordpolarfahrt, n., p. 416. 

O6s.-Several boreal Siphonophorcc (Diphyeg, Physophora, &e.) 
are also, at  least occasionally, found in the neighbourhood of South 
Greenland. 

33. S. tricuspidata (Alder). 

XXII.-A REVISED CATALOGUE of the sPONaO1;oA of 
By Dr. CHR. LUTHEN, Uliiyersity- Mu- GREENLAND. 

seum, Coyenliagen. 1875. 

SPONGOZOA. 
0bs.-The Sponges from Greenland in the Museum of Copen- 

hagen, and those brought home by the German Expedition’to East 
Greenland, were determined by Oscar Schmidt in (( Giundzuge 
einer Spongien-Fauna des atlantischen Gebietes (1870), by 
E. HBckeZ in his monograph, ‘‘ Die Kalkschwiimme ” (1873), and 
by both auihors ‘in ‘c Die zweite’ deutsche’ Nordpolarfahrt,” zte 
Abth. (1874). The following species are enumerated :- 

1. FiZifera, sp. (Hircinia variabilis). 
0. Schmidt. Grundz., p. 31. 

2. Cacospongia, sp. 
Nordpolarf., IT., p. 430. 

3. ChaEinuZa*ovulum, 0. S .  
Grundz., p. 38, t. 5, f. 1. 

4. Beniera, sp. 
Nordpolarf., p. 430.. 

5. Amorphinu genit9-i~~ 0. S. 
Grundz., p. 41, t. 5, f. 9. 

6. Eumastia sitiens, 0. S. 
1. e., p. 42, t. 5, f. 12. 

7. Suberites Luetllenii, 0. S.  
1. e., p. 47, t. 5, f. 7. 

8. S. arciger, 0. S.  
l .c. ,p.47,?.5,f .6.  

9. Thecophora sernisuherites, 0. S. 
l .c. ,p.50,t .6,f .2.  

10. IsodictyajmbviataJ Bbnk. 
’1. e., p. 56. 

11. I. infundibuliformis, Bbnk. 
Nordpolarf., IT., p. 430. 

12. Desmacidon anceps, 0. S. 
1. e., p. 430. 

13. Esperia intermedia, 0. S. 
1. c., p. 433. 
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14. E. fahricaw, 0. s. 
15. Geodia StmPlcX, 0. s. 

Ibid. 

19. A. covallorhiza, H. 
Kalkschw., p. 73, t. 11, f. 4,-t. 12, f. 4. 

Nardoa retic., 0. S., Grundz., p. 73 ; Kalksohw.; p. 81, 

Sycinula Eg., O.S., Grundz., p. 74 ; Kalkschw,, p. 173, 

Sycinula penicillata, 0. Sa, Grundz., p. 73, t. 2, f. 25 ; 

Leucandra Btilif., 0. S., Grundz., p. 73, t. 2, f. 24; 

Kalkschw., p. 269, t. 45, f. 4-7. 

F. Gr. 466 ; 0. Schm., Grundz., p. 74; Kalkschw,, 

Sycon raphanus, 0. S., 1. c., p. 74 ; Kalkschw., p. 353, 

F. Gr. 464 ; SyCinula cla~gera, 0. schm., 1. c., p. 74, 

Ascandra reticulum (0. S.). 

t. 14, f. 4, t. 20. 
, Leucadra  Egedii (0. S.) .  

t. 32, f. 1. 

Kalkschw., p. 200, t. 32, f. 5, t. 40, f. 1-8. 

Kalkschw., p. 225, t. 33, f. 4, t. 40, f. 11. 

22. L. ananas (Mont.). 

23. L. sti2ifera (0. S.). 

24. Sycaltis glacialis, H. . 
Sycandra Ciliata (Fabr.) . 

p. 296, t. 51, f. 1, tr 68, f. 9. 
26. S. arctica, H. 

27. S. compwssa (Falx.). 
t. 55, f. 1, t. 60, f. 15. 

t. 2, f. 26. 
' *  

Kalkschw., p. 360, t. 55, f. 2, t. 57. 

Ute UtriC,, 0. S., 1. c.2 p. 74, t* 2, f- 27. 
&lkfichw., p. 3'70, t. 55, f. 3, t* 58, f. 3. 

28. 8. utvicUlUS (0. sa)* 
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XXIII.-FORAMINIFERA from the HUNDEISLANDS in SOUTH- 
EAST or DISCO BAY, DAVIS’ STRAIT, On the WEST COAST 
of GREENLAND (lat. 6‘8’ 50‘ W., long. 53” N.), from 
soundings taken by Dr. P. C. SUTHERTAND jn 1850. 
By Professors W. K. PARKER, F.R.S., and T. RUPERT 
JONES, F.R.S. From a, Memoir on some Foraminifera 
from the North-Atlantic and  Arctic Oceans, including 
Davis’ Strait  and Bafk’s Bay : Phil. Trans. clv., 1865, 
pp. 326, &c. 

Pale-grey micaceous clay ; 
more than half small mica-flakes. With vegetable matter (Fucal) ; 
Hydrozoa ( Sertularia) ; Polyzoa (Rerenicea, &c.) ; Entomostraca 
(Cythere, &c.) ; bivalve and univalve Mollusca. Foraminifera :-- 
Polymorphina, Truncatulina, Yulvinulina, Polystomella, Nonio- 
nina, Nummulina, Cassidulitiu, Biclimina, Textularia and Ver- 
neuilina, Cornuspira, Qzsinpue~oc?di?ta, Triloculina, Lituola. 

11. 28 to 30 fathoms. Gravel of hornblende-schist and syenite. 
Sea-meed (FUCZCS) ; Nullipores ; fi-apents of Balanus (predomi- 
nant) ; Crustacea ( Talitrus, Cythrre, &c.) ; spines and plates of 
Echinus ; Polyeoa ; Univalves and Bivalves. Foraminifera :- 
Globigerina, Xruncatulina, Pulvinulina, Biscorhina, Polysto- 
me&, ATonionina, Cassidulina, Qzciizque loculina, Lituola. 

Shelly sandy mnd, with syenitic frag- 
ments. Fragments of Balani j C?/there ; Se?*pula ; spines of 
Eciunus ; Bivalves and Univalves. Foraminifera :-ATodosaria, 
Cristellaria, I ~ a p i a ,  Polymorphina, Uvigerina, Globigerina, 
Truncatulina, ~ u ~ u i ? i u l i i ~ a ,  Discorbina, Pdystornclh, Nonionina, 
Cassidulina, Bulimina, Virgulina, Uolivina, Textularia, Verncu- 
ilina, Patellina, Troc7iammina, Quinqueloculina, Lituola. 

IV. 50 to 70 fathoms. Shelly, fine, syenitic sand. Serpula. 
Bivalvcs and Univalves. Foraminifera :--Lagena, Polymorphina, 
Uuigcrina, Truncatulina, Pulvvinulina, Discorbinn, Polystomella, 
Nonionina, Cassidulina, Patellina, Quinqueloculina, LituoZa. 

V. 60 to 70 fathoms. Sliclly, sandy, syenitic mud. Serpula, 
Balanus (predominant) ; Univalves and Bivalves. Foi-minifera :- 
Dentalina, Cristellaria, Lagena, Polymorphina, Uuigerina, Glo- 
bigerina, Truncatulina, Pulvinulina, Iliscorbina, Polptonzella, 
flonioThu, Cassidulina, Bulimina, Vir.gulina, Bolivina, TeXtt6- 
laria, Bigenerii~a, T/erneuilina, Spirdlina, Pa,tellinn, Trocham- 
mina, Cornuspiry Quinqueloczalino, Triloculina, Lituola. 

The five specimens of sea-bottom above-mentioned, taken a t  
depths of from 25 to 70 fathoms, and consisting mainly of shelly 
muddy sands, afford a good local example of the Foramiuifernl 
fauna of the ‘6 Arctic Province ”* of naturalists, at the “ Coralline 

I. Hunde Islands, 25 to 30 fathoms. 

111. 30 to 40 fathoms. 

* See ‘(The Katural History of the European Seas,” by E. Forbes and 
x. Goawin-Austeu, pp. 28, &c. 870. Van Voorbt, London, 1853. 



XXIV.-FORAMINIUE~~A from BABF~N’S BAY. By Prof. 
W. K. PARKER, F.R.S. ; and Prof. T. RUPERT JONES, 
F.R.S. From a Memoir on some Foraminifera fro111 
the North Atlantic Oceans, including Davis’ Strait and 
Baffin’s Bay : Phil. Trans. clv. 1865, pp. 325, k c .  



IL-Lat. 76” 30’, long., 77” 52’ ; 150 fathoms; greyish muddy 
micaceous sand, with syenitic fragments : GloBige?.ina, Trulacatu- 
linu, Vulvinzdina, po1ystonze&z and ~~?zio?Zi?aa, Cussidzcliina, 
Lituola. 

111.-Lat. 74” 45’, long. 59’ 17’ ; 250 fathoms? grey sandy mud ; 
quartzose sand, angular and rounded ; no Foraminifera. 

IT.-T-t. 75” 25’, long. 60’; 314 fathoms ; syenitic sand, with 
fragments of syenite : Triloculina, Lituolu. 

V.-Lat. 76’ 20’, long. 76’ 2’7‘ : no Foraminifera. 
VI.-Lat. 75’, long. 59’ 40’ ; 230 fathoms ; Tmncatulina, 

Pol@mellw and NogiioiziTu, Quiiayueloculinu, Lituolu. 
VII.-Lat. 7 G O  IO’, long;. 76’; sand from an iceberg ; grey, fine, 

micaceous sycnitic, with fragments of syenite : no Foraminifera. 

xxv. - FOHAMINIPERA, POLYCYSTINA, kc., from DAVIS’ 
SrRBIii. Extracted from Dr. C a  G. EHRENBERG’S 
(‘ Microgeological Studies on the Microscopic Life of 
IC the Ses-bottom of all Zones, and its Geolagjcai 
“ Influences,” in the “Abhandlungen k. Alrnd. Wiss. 
“ zu Berlin,” for 18’72, pp. 131-399, with 1 2  plates 
and a map. 4t0. 1573. 

Soundings in Davis’ Strait from 6,000 to 10,998 feel, and in 
one instance 12,540 fcet, are noticed by Ehrenbcrg iii the 
6‘ Monatsbericht k. Akad. Wiss. Berlin ” for 1861, p. 275, &c., 
and several Foraminifera, containing their animal matter, :we 
figured in the ‘‘ Abbandl. fur 1872,” P1. I., and partly in Pl. I I. 
Thus in 1’1.1. :- 

Fig. 1. Aristarospirn Liopentas, 6,000‘. 
,, 2. A. Microtretns, 6,000’. 
,, 3. A. porosa, 6,000’. 
,, 4. A. Pachyderm, 6,000‘. 
,, 5. A. glonierata, 6,000’. 
,, G .  Miliola Dactylus, 10,998’. 
,, 7. Quinqueloculina oblongny 10,998’. 
), ,, 9. Phaneroptomum microporurn, 6,000‘. 
,, 10. Planulina lzevigata, 6,000’. 
,, 11. Phanerostomurn Micromegq 6,000’. 
,, 12. 1’. Alloderma, 10,988’. 
,, 13. P. scutellatum, 6,000’. 
,, 14. 1’. Globulus, 12,540‘. ,, 15. Planulina abyssicola, 9,240’. 
,, IG. P. Globigcrina, 6,000’. ,, 17. P. grmnlandica, 10,988’. 
,, 18. Nonionina borealis, 6,000, 
,, 19. Itosalina Hexes, 6,000’. 
w 20. Planulina depressa, 6,000 

8. Grarniuostomum ? euryleptum, G,OOO’. 





s'iips, and n survey wvas inacle of tlie coast of Spitzbergen and tlie 
adjoining seas. 

'' So far from finding any scwcity of  mollusc^, these explorers 
collected no less than 150 living species, chiefly on the west and 
north 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 tlie grinding action of the land-ice 
on the rocks below. 

'' Between Spitzbergen and tlie north of Norway, but nearer tho 
former country, Dr. Torell and his fellow-labourer Mr. Cliydenius 
obtained, at the enormous depths of 1,000 and 1,500 $zthon~s 
(Septcmber lt361), Mollusca (a De7ztnGiun~ and BuUu or CyZichu), 
a Crustacean, I'olythalamian SheIls, a Coral three inclies long, 
with sevcral red Actinias attached to  it, and :I few Annelids. 
These occurred to tlic west of I3eeren's Island, in latitude 
76" 17' N., and longitude 13" 53' E., in  a sea. where fioating ice is 
commou for ten months in the year. The temperature of the mud 
at the bottom was between 32" :~nd 33' Fdirenhcit, and that of 
the water at the surface 41", and of tlie air 33' F:ihrenheit. 

'' In Greenland, north of Uisco Island, betwecii latitude 70" and 
71" N., in a deep channel of the sen, separating the peninsula of 
Noursoalc from the island of Orncnalc, a region wlicre tho largest 
icebergs come down into Baffin's Bay, Dr. Torell dredged up, 
besides more than twenty other Blolluslrs, Tcrcliratedda Spitz- 
bcw~eizsis, living a t  a depth of 250 €:ithorns. This bhell I f o u ~ l ~ l  
fossil in 1836, at Uiltlevalla, i n  tlic nricicnt glacial beds, far south 
of its present ~ange. The bottom of the sea in the Omenalr channel 
consisted of irnpalpablc mid, and on the surface of some of the 
Boating bergs was siiuilar Inucl, on whicli they who trod sanlr 
knee-deep ; also nuincrow blocks of gr:unitic and other-rocks of n l l  
sizes, most of them striated on 0110, two or more sides, Hero, 
therefore, a dcposit must be going on of mud conhining marine 
shells, with interininglcd glaciated pebbles and boulders. 

(6 A species of Aruczrla (Leda trusrcata or Yolclirr, truncatn, 
Brown), now living in the  seas of Spitzbcrgen, North Greenland, 
and Wellington Channel, Parry Islands, was found by Dr. Torell 
to be one of tlic most characteristic species in tho inuil of those 
icy regions. Of old, in thc Glacial Period, the same sliell ranged 
much farther south than at present, bcing found embedded in the 
Boulder-clay in the south of Norway and Sweden as wcll as of 
S(*otlantl. I t  h:rs bceii obscrvctl by tlic 12cv. Thomas Brown, 
together with s e w i d  other csclnsively Arctic spccics, at Elie, in 
the south of Fife, i n  glacial clay, at tlic Icvcl of Iiighwater-mark. 
I have myself collected it in a fossil state in flic glacial clay of 
Portland and other localities in Maine in North America. It is the 
sliell well laiotvn as Lcda Portlui~dfca of IIitclicock. 

'6 In  ponds and lakes in ' the outskirts ' of North Greenlmd, in 
Disco lslanil for cxamplc, no freslimater Af~ll~isca were met with 
by Dr. 'i'orcll, tliougli same spccics of Crustacea of the gcnern 
APUs and Bvunchipus inhabil snch maters. This may help us to 





1 os IIOOREn ON AXCTIC rLANTR. 

been found north of tlie Arctic Circle in endl contiiie~t ; t]ien to 
divide the Polar Zone longitudinally into areas characterised by 
diffcrences in tlicir vegetation ; then to tracc the distribution of 
the Arctic Plants, and of their varieties and very ~ l o s ~ l y  allied 
forms, into the Temperate and Alpine regions of both Iremlspheres. 
Having tabulated these data, I have endeavoured to show how 
far tlicir prcscnt ilistribiition may be accounted for by slow 
changes of climate during and since the Glacial Period. 

Tile Arctic flora fornls a circumpolar belt of 10’ to  14” latituck? 
north of thc Arctic Circle. Thcrc is no abrupt break or change 
in the vegetation anymlierc along the belt, except in the meridian 
of Uaffin’s Bay, mhose opposite shores present a sudden changc 
from an almost purely European fiora on its cast coast, to one 
with a large admixture of American plants on i t s  west. 

The number of flowering plants which have been collected 
within the Arctic Circle is 762 (Monocot. 214, Dicot. 548). In  
the present state of cryptogamic botany i t  is impossible to csti- 
mate accurately the number of flowerless plants found within the 
same area, or to  define their geogr:tpliical limits; but the fol- 
lowing figures give the best approximate idea I 1i:ive obtainccl :- 

Filices - - 28 Cliarnces - 2 Fungi - zoo? 
Lycopodiacea - 7 Musci - 250 Alga - 100 
Equisehcea, - 8 Hepatica? - 80 Lichenes - 250 

Total Cryptogams - 925 ,, Phmnogams - 762 

1,687 
I_ 

Regarded z11 a whole, tlie Arctic flora is clccidedly Scandi- 
navian, for Arctic Scandinavia, or Lapland, tliougli a vcry small 
tract of land, contains by far the richest Arctic flora,, amounting 
to three-fourths of the wliole ; moreover, upvards of thrcc-fifths 
of the species, and almost :ill tlie genera of Arctic Asizl :<id 
Amcrica, arc likewise Lapponian, leaviiig fitr too small a per- 
centage of other forms to admit of the Arctic, Asiatic, a id  
American floras being ranked as nuytliing morc than sub- 
divisions, which I shall here call ‘‘ Districts,” of one general Arctic 
flora. 

Procecding eastwards from Baffin’s Bay, there is, first, tile 
Greenland District, mhose flora is almost CxcluRively Lapponinn, 
having an extremely slight admixture of American or Asiatit; 
types ; this fo rm the western bouudwy of the purely Europeaii 
flora. Secondly, the Arctic-European District, extending east- 
ward to the Obi River, beyond the Ural raiige, including Nova 
Zenibla and Spitzbergen ; Greenland would also be included in 
it, were i t  not for its large area and gcographical position. 
Thirdly, tho transition from the comparatively rich European 
District to the extremely poor Asiatic one is very gradual ; 3s is 
that from tho Asiatic to  the richer fourth or West-Ameriwn 
District, which extends from Bellring’s Straits to the Mackenzie 
River. Fifthly, tho transition from the West to the East-American 
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American types 5hould terminate so abruptly on the wost Coast 
of B:iffiu’s Bay, and not cross to Greeulniid and Ellrope ; or that 
Greenland should contain actually much fewer species of European 
plants tlinn have fbuncl their way castwvsrtls from hpla11d by Asia 
into Western and Easterii Arctic Aiiicricn ; or that tlic Smndinx- 
vian vegetation should in every longitude have migrated D C ~ O S S  the 
tropics of Asia and America, whilst those typical plants of these 

have there remained restricted to their own meridians. 
It appears to me difficult to  account for these facts, iinlcss wc 

admit Mr. Dar~in’s  hypotlieses,* first, that the csisting Scandi- 
mrvian flora is of great antiquity, and that previous to the Glacial 
Epoch it was more-uniformly distributed over the polar zone 111:tii 
it is now ; secondly, that during the advent of the Glacitd Period this 
Sandinavian vegetation was driven southward in cvery lougitudc, 
and even across the Tropics into the South Tcmporate zone ; ant1 
that on the succeeding warmth of the present epoch, those species 
that survived both ascended the mountains of the warmer zsiics, 
and also returned nortliwards, accoinpanicd by aborigines of the 
countries they had invaded during their southern migration. MI-. 
Uarwiri showshow aptly such an explanation meets the difliculiy of 
accounting for the restriction of so inany American- :mil Asiatic- 
Arctic types to their own peculiar longituc~inal zoiics, and for 
what is n far greater ilifficulty, tho representation of tho srtmc 
Arctic genera by most closely allied species in different longitnder. 

T o  this reprcscnt~tion and the complexity of its character, 1 
shall h:n-c to allude wlien indicating the sources of dilficultics 
I have encountered, whether in limiting the polar specie<, or i u  
clcterinining to what southern forms many arc ino5t clircctly 
rcFerable. Mr. Darwin’b hypothesi., accounts for many varieties 
of one plniit being found in variou? Alpine and Arctic regions of 
the globe, by the competition into which their common ancestor 
was brought .with the aboriginc~; ol‘ the countricr i t  invaded j 
diRerent races SWT ired t l i t  struggle for life in cliffcrent Iongi- 
tudes ; and  theso races :ignin :ifterwnrds coiivcrging on the z011c 
from which their ancestor started, present tliere :L p l e u s  of closc~ly 
nlliecl btrt iiiore 01% les~; i1istiiic.t vfirietics or even species, ~vhosc 
geograpliical limits overI:qi, and whose ineinbers very l~iol,:ibly 
oceabionally breed togethcr. 

Nor is the application of this 1iypotlleGs limited l o  thir inqniry ; 
for i t  offers a possible explimation of :I gencrttl c*onclnsiorl at wI1ic11 1 
had previously arrived,? and which7 shall have again to tliscu\\ ] lprcz, 
viz., that the Scandinavian flora is present is c ~ e r y  Intitutlc of tile 
globe, and i s  the only onc that is so ; and it also helps to c y l n i n  
another class of most interesting and anom:ilons fiirts in Arctic dis- 

coiitinents whicb have foulid their way into the Arctic reg’ “oils 

* This theory of it southern migration of aortlierii types bciig duc ti) 1111: 
cold epochs preceding nod during the Glacial originated 1 belietc r b r t h  tllt 
late Edward Forbes ; the extended one of their tiaustiopcal m p , t t  0.1 I., 
MI-. Darwin’s, and is di8cusscd by him in his ‘‘ Origin of Species,’’ C ’ W ~  x . 

t *nt1*od. essay to the  lorn of Tasmania,” p, eiii. 
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general truth of Mi*. Darwin's hypothesis, that, besides harmo- 
nizing with the distribution of Arctic plants within and beyond 
the Pojar Zonc, it can also be made, without straining, to account 
for that distribution and for many anomalies of the Greenland 
flora, viz., 1, its identity with the Lappoilial] ; 2, its paucity of 
species ; 3, the femness o i  tcmperatc plants in temperate Grecn- 
land, and the st,ill fewer plants that area adds to the entire flora of  
Greenlanunil ; 4, the rarity of both Asiatic and American specieu 
or t y p  in Greenland ; and 5, the presence of a few of tho rarest, 
Greenland and Scandinavian spccics in enormously remote .Alpine 
localities of West Aincrica and the United States. 

II.--ON THE LOCAL DISTRI~UTION O F  PLANTS WITHIN TRE 
ARCTIC CIRCLE. 

The greatest number of plants occurring in any given Arctic 
District is found in the 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 Tvestwards, rspecially tho latter. Thus, in Arctic 
Asia only 233 flowering plants have becn collccted ; in Arctic 
Greeiiland, 207 species; in the American continent east of the 
Rleckeneie River, 379 species ; and in the area westwards from 
that river to Bohring's Straits, 564 species. 

A glance at tlic annual and monthly Isothermal Lines shows 
that thcrc is little relation betwecn the temperature and vege- 
tation of the areas they intersect beyond the general feature of 
the scantiness of thc Siberian flor:i bring accompanied by a great 
soutliern bend of the annual isotlierin of 32' in Asia, and the 
greatest iiortlicrri belid of the kame isotherm occurring in the 
longitude of W e s i  Lapland, mhicli contains the ricliest florn. 
o n  the other haid, the same isothcrni bends iiortliwards in 
p:Lssing from E:lstcrii Anierica t o  Greenland, the vcgetation of 
wliicli is thc scantier of tlic two, and passcs to the nortliwurds 
of Icc.Iaud, which is mucli poorer in species than t h O S Q  p:lrts OS 
Lapland to the southward of which it p:Lsscs. The J ~ n c  iso- 
thcrmals, as indic:Lting the most eifectivc ternpcratrres in the 
Arctic rcgioiis (whcrc nll vegetation is torpid for nine. montlis, 
and excessively stiinu1:Lted during the three others), iniglit have 
becn expected to indicate better the positionb of the most 
lusuriant vegetation ; but ueithei* is this the case, for tllo auric 
isotherinal of 41", which lies within the Arctic zone in Asia, 
where the vegetation is scallty in  the extreme, descends to  
54" N. lat. in the meridian of ~ehi5ng's Straits, where ths flora 
ir conipamtively liixuri:mt, mu1 the .Jnnc isotheimnl of 320, which 
traverses Grcenlniid ~lor t l i  of Disco, passes to  the nor111 both of 
Spitzbergcii and tlic P:irry Is1:uitls. I n  fiict, it is neither the 
mean nmiual, nor the summer (flomcring), nor the aiitiimn 
(fruiting) temperature that determines the abnndanw or scarcity 
of the vegetation in each district, but tlirse combiiied with the 
ocean-temlmmm sncl consequent prevalence of humidity, i t s  
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Drab9 audrosacca. 
1). hirta. 
D. muricclla. 
D. incann. 
D. rupestris. 
Cochlwrin anglicn. 
C. oificinalis. 
Silenc :tcaulis. 
Lycliuis apetaltL. 
AreiiarLt vcrnti. 
11. arcticx. 
Stcllnria lorigipes. 
Ccrastiuui :dpinum. 
Potentilla niven. 
1'. frigida. 
Dryas octopctda. 
Epilobium lttiifoliuin. 
Sedum lthodiola. 
Chrysospleniam alternifoliun,. 
Saxifraga oppositifolin. 
S. caspitosit. 
s. ccr11ua. 
S. rivnlaris. 
S. nivulis. 
S. stellarig. 
S. flarcllaris. 

Taraxacum Dens-leonis. 
Cassiopeia tetragona. 
Pedicularis hirsuta. 
1'. sudaticn. 
Oxyria reniformis. 
Polygonum viviparum. 
Empetruni iiigrum. 
Salix herbwen. 
S. reticulata. 
Luznla arcnata. 
Juncus biglumis. 
Carox fuliginosa (not yet found 

it1 Arctic Asia, but no doubt 
there). 

C. aquatilis (not yet found io  
Arctic Asia, but no doubt 
there). 

ICriophoruin capitutum. 
E, polystachyum. 
Alopccurus alpinus. 
Dcyeuxin Lapponicir. 
Duschampsia ciespitosu (East 

Greenland only). 
l'liippsiu algida. 
Colpodirnn Iatifolium. 
Poa flexuosa. 

S.Hi;ulus (E, Grecnla~~d only,). 1'. p tens i s .  
Antennaria alpinn. P. ncmoralis. 
Erigeron alpinus. Fehtaca oviiin. 

Of the abovc, Sux$%ycc oppositifolic~ is probably the most 
ubiquitous, and niny be coiisidcrccl the commoncst and most Arctic 
flowering plant. 

The following arc also inhnbitnnts of a11 the f ive Arctic areas) 
but do not usually aitain such high latiludes as the forcgoiw :-- 
Ranunculus Lapponicus. 1'olemonium cmdeunl, : M I ~  VWB. 
I h b a  rupestris. (East C;rcenland ~111~). 
Violzt paiustr'is. 1'cdicl&ris Lappol~lca. 
XIonlceneyo peploides. Armeria. vdgUW. 
Xpilobium augustifolimn. 13etnl:i ~I:L~I:L 
E. alpiiium. Salix lauattn. 

Artemisia borealis. S. alpestris. 
Vaccininm uli,. wiosuin. Luzula campestris. 
V. Vitis-idiea. Carex vesicnria. 
Ledum palustre. Eriophorum vaginaturn. 
Pyrola rotunditolia. AtropiB maritima. 

' I ' I ~ ~  abscllce of Gcnlium and Pginzula in these lists is vei'y 
unaccoulltdh, seeing 1 1 0 ~  aIiund:~nt :md ~ e r y  Alpine they are 011 

'llc .Alps and I-Iiiiialnyi, niitl Gcntiana on the South-American 
Cordillcrus also. '1'1x sew remaining plants, which Lcro aU very 

llippuris vulgaris. s. glxucn. 
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northern, and almost or ~ l l o l l y  confined to the Arctic zone, are 
the following. t indicates those species absolutely peculinr ; ft the 
only peculiar genus. 

Rauullculus Pallnsii. 
1s. hyperboreus. 
Trollius Asiaticus. 
Corydalis glauca. 
Cardamine purpurea. 
Turritis mollis. 
Cochlearia sisymbrioide.s. 
EIesperis Pallnsii. 

Eutrenia Eclwardsii. 
Parrya arctica. 

Odontarrhena Fischerinna. 
Sngi-ina nivnlis. 
Steliaria clicrnnoides. 
Oxytropis nigrcsccns. 
Sieversia Rossii. 
S. glacialis. 
Rubus arcticus. 
Parnnssis Iiotzebnci. 
Sasifragn Eschscholtzii. 
S. serpyllifolin. t S. Richardsoni. 
Ccenolopliium Fisclieri. t Nnrdosmia glacidis. 
Artemisia Richardsoniana. 
A. glomerata. t A. androsacea. 
Erigeron composittxs. 

t &-nya  pilosx. 

t p. areuicola. 

Chrysanthemum arcticum. 
l’yrethr urn b ipinunt iiin. t Ssussurea sabsinuatu. 
Campanula uniflora. 
Gentiana arctophila. 
G. nurea. 
Eutoca E’ranklinii. 
Pedicularis flammca. t Douglasia arctics. t Moiiolepis Asiatica. 
Betula fruticosa. 
Sa lk  speciosn. 

t S. glacialis. 

S. arctics. 
Orchis cruenta. 
Plnntanthera Iiypcrborcn. 
Carex nardiun. 
C. gllareosn. 
C. mriflors. 
Flierochloe pnuciflora. 
Deschampsia ntropurpul*cn. 
Phippsia nlgida. 
Dupontin Fisheri. 
Colpodium pendulinum. 
C. fulvum. 
C. latifolium. 

s. plllebophylln. 

tt Pleuropogon Sabiiii. 
t Festuca KicharcIsoni. 
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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 ; 
26 inhabit A€rim. 

Of 379 Arctic-East-American- 
203 inhabit the United States (of which 21 are confined to 

the mountains) ; 
34 inhabit Tropical American mountains j 
50 inhabit Tc  nperatc South America. 

Of 233 Arctic-Asiatic species- 
210 reach thc Altai, Soongaiia, &c. ; 
106 reach the I-Iimalaya ; 

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 Tropical mountains ; 
37 in South-tempcrate 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 tlie Xcandiilavian, and nolie of then1 form :I prominent 
feature in any other continent than their own ; but tile Scandi- 
navian 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 northern 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 the 
remotest corner of the Scandinavian area, and should of a? plants 
be the most impatient of temperate, warm, and tropical climates. 
The following will, approximately, express the result :- 

Totd Arctic-Scandinavian forms - .. 586 
In  North-United-States and Canah, &c. - 360 
In Tropical America - - ” 40 
In Temperate South America - - 70 
I n  Alps of Middle Europe, Pyrenees,r&c. - 490 
Cross Alps, &c. - - 480 
Reach South Africa - - 20 
I-Iimalays, &c. - - 300 

Australia, &c. - - GO 
Tropical Asia - - - 20 

I n  one respect this migration is most direct in t l i ~  American 
meridian, where more Arctic species ratch the highest southern 
latitudes. This I havc acconnted for (“ V’lorn Antnrctic;i,” p. 230) 
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pcrntc zone of Asia, and very few of them in Temperate Souill 
Africa. 

There arc, however, a considerablc nuuiber of Scandiiiavinn 
plants which are not found in the Alps of Middle Europe, though 
found in the Caucasus, Iiimalnyn, &e., a i d  convcrscly there nre 
several Arctic-Asiatic and -Amxican plauts found in t l i ~  Alps of 
Central Emope, but nomhcre in Arctic Europe. In otlier words, 
certain species extciid from Arctic America mestward to Arctic 
Europe, and there are certain other species which cxtend from 
Arctic Europe to the Caucesus and Central Asia, wliicli neither 
exist on the Alps of Central Europe nor csteiid eastwwd to 
Arctic America :- 

[Here follows a list of 103 species of plants comiiion to Arctic 
Europe and Temperate Asia, &e., but not to the Alps of Ihrope, 
pp. 260-1.1 

It is curious to reiiiark how many of‘ tliese Boreal European 
plants, which are :ibsentees in the Alps, have :L vcry wide rnngr, 
not only extending to the I-Iimellayn mid North China, but inany 
of them all over Temperato North Cliinn ; only one is foiinrl in tlrr 
South-temperate zone. 111  the present state of onr I<no~vlctlgc wr 
cannot :recount for tlic absence of thrsi. in tlic Alps ; citlicr tliry 
were not ntitirrs of Arctic EIll.Ope immedintely prcrious to tho 
Glacial Period, or, if so, and t1ic.y were then driven south to the 
Alps, they were aftcrwnrds tlicrc cstcrinin:tted ; or, lastly, they 
still inhabit the Alps under clisgiisrd forim, whkh pass for (]if‘- 
fcrent species. l’robnbly so in^ belong to e ~ l i  of tliete c:itcgorirs. 
I need 1i:irdly reinark tlint iioiic iiili:hit E nrope sontli of tlic Alps, 
or any part of the African contincut. 

The list of Arctic-Aniwicnn and -Asiatic spceics wliicli inliabit the 
Alp of Europe, but not Arctic lhropr,  is ~ n i ~ e l i  sinnller. Those 
markcd t are Scnndinavi:in, but do not enter tlic Arctic Circle :- 

Anemone patens. G:iliuin rubioides. 
A. alpina. t G.  sasatilc. 
A. narcissiflora. Ptarniien alpina. t Rarrunculus sceleratus. Aster alpinus. 

j- Aconitum Napellus. Gcntiam 1 ) r o s t i ~ ~ t : ~  

t Cardsmine liirsutn. Corisperniuin I~yesopif‘oliu~n. 

t Thlnspi montnnum. P inus  cembm. 

7 Sagina I ~ O ~ O S ~ .  
7 ~ i l i l u l l l  ]~el-ellllc. Cares fcrrnginra. 

Phnca alpine. C. supinn. t Astragalus; liypoglottis. C .  strict:i. 
Si)irmn salicifolia. y. pilulifera. 

7 1’otentill;i fruticosa. 
1’. scriccn. t Ctmtoi~liyllimi tlcwci*snin. Spartine cynosuroidcs. 
Dnpltwriuin Iniinnciibidcs. 

t Viburiiuin OpiiIns. 

Rrabis pctrza. 

Draba atellntn. Alnns viriilis. 

I;cpidium rudwale. 7 Sparpiiuin simplex. 

Polygonuni pol yni orpli mi. 

7 Typli:~ Iatirdia.  

bcirpiis t r iquotci*. 
I> eye u s i  tL  ver ia. 

t C ;  lycerin fliiitaiiq. 
Iloi~lcurri j dJat urn. 
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The following Arctic-European plants are of sporadic occur- 

Phyllodoce t ax i foh  Greenland, 
tains. United States Molintains 

Labrador. Gentiana nivalis, Greenland and 

Labrador. Veronica alpina, Greenland and 

and Rocky Mountains. Bartsia alpina, Greenland and 

rence in North America :- 
Ihunculus  .%wig, Rocky Moun- 

Arabia alpinn, Greenland and 

Lychnis alpina, Greenland and Labrador. 

henslria arctics, Greenland United States Mountains. 

and Labrador. 

Labrador. 
A* Arctic Pedicularis palustris,. Labrador. 

and Rocky Moun- Primula farinosa, Labrador. 
Salix phylicifolia, United States tains. 

Mountains. Alcheinilla vulgaris, Greenland 
S. arbuscula, Greenland and and Labrador. 

Gnaphalium sylvaticum, Green- United States Mountains. 
Juncus trifidus, Greenland and land and Labrador. 

G. supinum, Greenland, Labra- United States Mountains. 
dor, and United States h h n -  Carex capitata, Greenland and 
tains. United States Mountains. 

Vaccinium myrtillus, Rocky Phleum alpinum, Greenland, 
Mountains only. United States Mountains, and 

Cassiopeia hypnoides, Green- Labrador. 
land, United States Moun- Calamagrostis lanceolata, La- 
tains, and Labrador. bra d or . 
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 t,he Greenland Flora. /??he plants (29 species), which 
are widely distributed in temperate America and Asia, but almost 
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 Lap- 
ponica,” Ledebour’s “ Flora Rossica,” Fries’ ‘‘ Summa Vegeta- 
bilium Scandinavia” and “ Mantissaj,” and various admirable 
treatises by Andersson, Nylander, Hartmann, Lindblom, Wahlberg, 
Blytt, C. Martins, Ruprecht, and Schrenk. 

For Spitzbergen plants I have depended on Hooker’s enumera- 
tion of the Spitzbergen collections made during Parry’s attempt 
to reach the North Pole, Captain Sabine’s collection made in the 
same island, and on Lindblom and Beilsclimiod’s “ Flora von Spitz- 
bergen ” (Regensburg, Flora, 1842). 

For the southern distribution of the Arctic-European plants, I 
have further consulted Nyman’s excellent ‘ 6  Sylloge,” Ledebour’s 
6‘ Flora Rossica,” Grisebach’s ‘‘ Flora Rumelica,” Grenier and 
Godron’s ‘‘ Flore de France,” Parlatore’s ‘6 Flora Italiana,” Koch’s 
6‘ Synopsis Flora Germanis,” Munby’s “ Catalogue of Algerian 
Plants,” A. Richard’s of those of Abyssinia, Visiani’s (4 Flora 
Dalmatica,” Delile’s (( Flora Bgyptiaca,” Boissier’s noble ‘ 6  V o p  
age bohnique dans l’Espagne,” and Tchihatcheff s (( Asia Minor,” - 
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besides numerous local floras of the Mediterranean regions, Madeira, 
the Azores, and Canaries. 

2. Arctic Asia.-This District, which, for its extent, contains 
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 the 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 fas norlh of the isotherm of 32', which descends to 520 
N.L. in its middle longitude. The extremes of temperature at.e 
also very great; the June isotherm of 41" ascending eastward 
through its western half to the Polar Sea, whilst the September 
isotherm of 41" descends nearly to 60" N.L., whence the low 
autunin tempernture 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 clilniite of this region 
one of excessive drought as well ns cold, whence it is in every 
way most unfnvournble to vegetation of all Iriuds. 

The total number of species hitherto recorded from this area 
is 233 :- 

Monocotyledons - I;:} = 1 : 4 5 .  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 Persia; none 
are found on the mountains of the two Indian peninsulast and 85 
on those of Australia and New Zedand. All but 37 are Europaan, 
and nine of these are almost exclusively Arctic. [The table fol- 
IOWS, page 264.1 

Thus out of 37 non-Europn  species only 12 are coilfined to 
the remaining 25 being American. On the other hand, 

there are only 22 European species in Arctic Asia which are, not 
also ~ ~ ~ ~ . i ~ ~ ~ ,  which scarcely estabhhes a n ~ a m r  relationship 
between Arctic Asia with Ihrope than with America. [The 
table follows, page 264.1 

In other words, of the 233 Asiatic species 196 are common to 
Asia and Europe, 22 are confined to A h  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 Gramines, and especidIlly Of Cypernceae, in this 
region is its most exceptional feature, Only 21 of tho 138 Arctic 
species of these orders having hitherto been detected in it, Crypto- 
gamic plants seem to. bo even more rare ; Woodsia nvensis and 
Lastrea fiagrans being the only Filices hitherto enumerated. 
Further researches along the edge of the Arctic Circle would 
doubtless add more Siberian species to this flora, as the eximina. 
tion of the north-east extreme would add American species, and 

0 2  
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possibly lead to  the ffora of the country of the ‘Fchutchis being 
ranked with that of West America. 

The works which have yielded me the most information re- 
garding this flora are Ledebour’s ‘‘ Flora Rossicn,” and the 
valuable memoirs of Eunge, C. A. Meyer, and Trautvetter on the 
vegetation of tlie Taimyr and Boganidn Rivers, and on the plants 
of Jenissei River, in Von Middendorffs Siberiau 6‘ Travels.” 
For their southern extension, Trautvefter and RIeycr’s “ Flora 
Ochotensis,’) also in Middendorf’s “ Travels ” ; Blulge’s e m -  
meration of North-China and Mongolian plants ; Mnxirnovicds 
“ Flora Amwensis ” ; Asa Griiy’s pr~per on the botmy of Japan 
(Mem. Amer. Acad. N.S., vi.) ; ICarelin and Kiriloffs enumeration 
of Soongarian plants ; Regel, Bach, and Hcrder on the East-Siberian 
and Jakutsk collections of Paullowsky and Von Stubcndorff. For 
the Persian and Indian distribution, I have almost entirely de- 
pended on the licrbarium at ILew, and on Boissier’s and Bunge’s 
numerous works. 

3. Arctic West America.-The District thus designated is 
analogous i n  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 of 
41°, which makes an extraordinary bend to the south, nearly to 
52O N.L., in the longitude of 13ehring’s Straits. 

It extends from Cape Prince-of-Wales, on the east shore of 
Behring’s Straits, to the esluary of the Mackenzie River ; and, as 
a whole, it diff’ers from tlie flora of the province to the eastward 
of it by its fin- greater number both of European and Asiatic 
species, by containing various Altai and Siberian plants mhich do 
not reach so high a latitude in more western meridi:ins, and by 
some Temperate plants peculiar to West America. This eastern 
boundary is, however, quitc an artificial one ; for a good many 
eastern plants cross the Mackenzie and advance wcstnm-ds to Point 
Barrow, but which do not extend to Kotzebue’s Sound ; and n small 
colony of Rocky-Nountain plants also spreads eastward and west- 
wards along the shores of the Arctic Sea, which further tends 
to connect the floras ; such are Aquilegia breaistylis, Sisymlriuns 
humile, Hutchinsiu calycina, Hcucheru 12ichurdsonii, Crepis 
~ U ~ Z U ,  Gentima arctophilu, Salix spcciosu, none of which are 
generally diffused Arctic plants, or natives of nny other parts af 
Temperate America but the Rocky Mountains. 

The Arctic Circle at Kotzebue’s Sound is crossed by the isotlierm 
of 23O, and at the lougitude of thc Mackenzie by that of 1 2 O  5’ ; 
whilst the June isotherm of 41’ ascends obliqurly from S.W. to 
NE., from the Aleutian Islands to the mouth of the Mackenzie, 
and passes south OF this province ; the June and the September 
isotherms of 4J0 a i d  32’ both traverse it obliquely, ascending to 
the N.E. 

The vasl extent of the Pacific Ocean and its warm 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 Bchrhg’s 
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Straits, The shallowness of the Ocean between America and Asia 
north of lat. 60°, together with the identity of tho 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 - - 1 2::} = 1 : 3.7. 

The proportion Of genera to species is 1 : 1.7. Of these 364 
species, almost all but the littoral and purely Arctic species arc 
found in West-temperak North America or in the Rocky Moun- 
tains, 26 in the Andes of Tropical 01’ 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 
N b i  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. r r h e  list folIowg 
page 266.1 

These, it will be seen, are for the most part North-temperate 
plante, common in many pasts of the globe, and which are only 
excluded from Eastern Arctic America by the gscater rigour of 
its climnte. 

The best marked European and Asiatic species that are not 
found further cast in Temperate or Arctic America are 18 in 
number. 

Hence it appears that of the 364 species found in Arctic West 
America, 319 inhabit East America (Arctic or Tempei*ate, or 
botll), 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 pCC1lhr to this tract Of land (Arctic West Arne- 

[The list follows, p a p  267.1 

rica) are :- 
Braya pilosa. Snussurea subsinuata, 
Saxifraga Rich 3rd son ii. 
Artemisia androsacea. 

The rarity of Monocotyledons, and especially of the glumaceous 
orders, is almost as marked a feature of this as of tho Asiatic 
flora ; of tile 138 Arctic species of Glz497Lace% only 54 are nativw 
of West Arctic America. 

The materials for this flora are Principally tho plants of 
Cllamisso, collected during Ihtzcbue’s voyage, and described by 
1limself and Schlechtendahl ; Lay and Collie’s collections, de- 
scribed in Beecher’s voyage ; the “ Flora BOreali-Americana ” ; 
and Seemaan’s plants, described in tho “l3ohny of tlie Herald.” 
Most of the above collections are from Behring’s Straits. For the 
Arctic flora I am mainly indebted to Richardson’s researches, 
and to Pullen’s and other collections enumeratcd by Seemann in 
his account of the flora of Western Eskimo Land. For the 
southern extension of the flora:I have had recourse to the ‘6 Flora 

Snlix glacialis. 
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(6 Boreali-Americana,” Ledebour’s (‘ Flora Rossica,” which in- 
cludes the Sitcha plants ; the American floras of Nuttall, Pur&, 
Torrey, Gray, &c., and to the collections of Drs. Lpl l  and Wood 
formed in Vancouver’s Island and British Columbia: for the 
Californian, Mexican, and Cordillera Boras generally, to the 
Herbarium at Kern, 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 analogous to the Arctic-Asiatic in many 
respects, of position and climate, but is very much richer in 
species. I t  extends from the estuary of the Mackenzie River to 
BaEin’s Bay, and its 0ora differs from that of the western part of 
the continent, both in the characters mentioned in the notice of 
that  province, and in possessing more East-American species. 
The western boundary of this province is an artificial one ; the 
eastern is very natural, both botanically and geographically, for 
Bafin’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 Afackenzie Itiver : 
by the.isotherm of 12‘, which thence trends south-eastward to tho 
middle of Hudson’s Bay; and in longitude of Davis’ Strait it  is 
crossed by ths  isotherm of 184“. The June isotherm of 41° 
descends obliquely from the shores of the Arctic Sea, near the 
mouths of tho Mackenzic, to the northern parts of Hudson’s Bay, 
south of the Arctic Circle, and the September isotherm of 410 
is everywhere south of the 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 32’, which passes 
north of all the other polar islands. The Parry IsIands have an 
analogous temperature of 40’. 
of this tract is no doubt mainly due to the influence of the Pacific 
Ocean being felt across tho 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 known.” Be 
this as it may, the comparative luxuriance f f  the flora of Melville 
Island is a well-known fact, and one inexpllcabIe by considerations 
of temperature, if unaccompanied by a humid atmosphere, The 
whole region is of course far north of the isotherm of 32’, which, 
in the longitude of its middle district, descends to Lake Winnipeg 
in lat. 52”. 

That portion of this provincc which is richest in plants is the 
tract which intervenes between the Coppcr mine and Mackenzie 
River ; east of this vegetation rapidly diminishes, as also to the 
northwards. The flora of the Boothian Peninsula, surrounded 
aB it is with glacial straits, and p1:tced centrically among the 

The warmth of the western portion . 
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Arctic islands, is perhaps the POOrest of any 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 
east.+ 

The phoonogamic flora of Arctic East America contains 379 
species. 

Monocotyledons - 
Dicotyledons - - - - 287 = I  : 3.1 .  

The propqrtion of genera to species is I : 2 * 0  ; of these 379 
species, 323 inhabit temperate North America, east of the Rocky 
Mountains ; 35 the Ckwdillera ; and 49 Temperate or Antarctic 
South America. Comparing this flora with that of Europe, f. 
find that 239 species (Or two thirds) are common to the Arctic 
regions of both continents, whilst but little more than one third 
crf the Arctic European species are Arctic-East-American ; of 
105 non-European species in Arctic East America, 32 
Asiatic; leaving 73 Species confined to America, of which the 
following are furthermore confined to the eastward of the Rocky 
Mountains and Mackenzie Rivor :- 
Corydalis glauca. Vacciiiium Cttnadense. 
sarracenia purpurea. Dracocephalum parviflorum. 
Viola cucullata. Douglasia amtica. 
Silene Pennsylvanica. Elaeagnus argentea. 
Arenaria Michauxii. Urtica dioictt. 
Polygala Senega. Salix cordata. 
Lathyrus ochroleucus. Populus tremuloides. 
Rubus triflorus. Picea nigra. 
Prunus Virginiana. Spirnnthes gracilis. 
Heuchera Richardsonii. Crypripedium acaule. 
Cornus stolonifera. Carex oligospemn. 
Grindelia squarrosa. Pleuropogon Sabini. 

Of these, DouglaSia ?nd Pleu?Pogo?z are the only ones abso- 
lutely peculiar t o  Al’Ctlc East America. It iS a noticeable fact 
that not One of them is found in any Part of Greenland. Con- 
pared Greenland, the Arctic-East-American flora is rich, 
containing, besides those just CnUmOrated, no less than 165 other 
species not found in Greenland. The following are found on the 
Arctic i&nds, and many on the West  coast of Baffin’s Bay, but 
not in West Greenland :- 
Caltha palustris. Oxytropis nigrescens, 
Parrya Arctica. Sieversia Rossii. 
Merkie physodes. Saxifraga hieracifolia. 
stelparia crassifolia. S. Virginiensis. 
Astralagus alpinus. 

0. Uralensis. Valcriana capitata,. 

s. Hirculus (East Greenland 
Oxytropis cnmpestris. only). 

* Details of these floralas will be found in the 5th volume of the c‘ Linnean 
16 Journal,” under tlic notice of Dr. Walker’s Collections made during the 
~ o p g c  of the ‘‘ Fox.” 
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Nardosmia corymbosa. Castilleja pallida. 
Ptarmica vulgaris. Pedicularis capitata. 
Crysanthemum arcticum. P. versicolor. 
Artemkin vulgaris. Androsace septentrionalis. 
Senecio frigidus. A. Cliamzjasme. 
S. palustris. Salix phlebophylla. s. pulcllellus. Lloydia serotina. 
Solidago Virga-aurea. Hierochloe pauciflora. 
Aster salsuginosus. Deschampsici cmpitosa (East 
Crepis nana. Greenland only). 
Saussuren alpina. Glyceria fluitans. 
Andromeds polifolia. Pleuropogon Sabini. 
Arctostaphylos alpina. Bromus purgans. 
Kalmia glauca. Elymus mollis. 
Phlox Sibirica. 

There are thus no fewer than 184 of the 379 Arctic-East- 
American. species (fully half) which are absent in West Green- 
land, whilst only 105 (much less that one third are absent in 

meridian of Baffin’s Bay more decided than in any other &dk 
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 Anieria. 

Of the 379 Arctic-East-herican species, only 56 are not found 
in Temperato East America, of which two are absolutely confined 
to this area ; two others (Pawya amticola mid Fistuca Bichard- 
soni) to Arctic East and West America j 25 are found in Tcmpe- 
rate West America, and about 20 are Rocky-Mountain species, 
and not found elsewhere in Temperate America. 

For our kiiomleilge of this flora I am principally indebted to 
the ‘‘ Flora Boreali-Americana,” sncl to Riclinrdson’s * botanical 
appendix to Franklin’s First Voyage and his 6‘ Boat Journey 
’‘ through Rupert’s Land.” 

I have also examincd the materials upon which the above worlrs 
were founded, and the collections of‘ almost every subsequent 
journey and voyage, up to those of Dr. Walker in the “Fox.” 
To enumerate the numeroue botanical appciidires to Voyages, and 
separate opuscules to which these have given rise, from Rossy 
Firs t  Voyage to the present time, would be out of placc 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, &e., I have had recourse primarily to As% 
Gray’s excellent ‘‘ Manual of the Botany of the Northern United 
(‘ States,” to Chapmnu’s ‘‘ Flora of the s. E. States,” and to the 
Reports on the Botany of various Exploring Expeditions. 

5. Arctic Greenland.-In area Arctic Grcenland cxcecds any 
other Arctic District except the Asiatic, but ranks lowest of all 

Europe. This done would make the limitation o 1 species in the 

* 1 am indebted to  Sir John Richardson for some corrections to this list, 
which account for a few discrepancies between his lists of Arctic-American 
plaata 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 
remurkable of all the provinces, containing no peculiar species 
whatever, scarcely any peculiarly American ones, and but a 
swnty selection of .European. 

A further peculiarity is that the flora of its Temperate regions 
is extremely poor, a td  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, whch terlninates in the ocean in a lligh northern 
latitude, Greenland offers the key to the explanation of most of 
the phenomena Of Arctic vegetation ; and OS I have already mudo 
use of it for this purpose, I: shall be more full in my descriptiou 
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 
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. SOo) 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, ond enjoys a far milder climate, and consequently has a 
more luxuriant vegetation. 

A somewhat similar contrast is exhibited between West Green- 
land and the opposite shores of Buffin's Bay and Davis' Strait, 
because they may in some degree explain their differences of 
vegetation. There is also another difference bctween tho polar 
islands and Greenland, inasmuch as the former are for the most 
part lorn, without mountuins or extensive gIaciers ; while the 
latter is exceedingly mou11tainous7 with valleys dong  the shore 
terminating in glacier-headecl fiords, and the coast is bound by 
glaciers of prodigious extent from Melville Bay to Smith's 
Sound. 

~h~ isotllermal lines in Greenland d l  follow one course, from sew. to x.~., running more pa1'l.allel to one another in this 
meridian than in any other. The isotherm of 3 2 O  passes t h n q r h  
the southern extremity of the peninsula, and that of 5 O  through 
its extreme at Smith's Sound. The June isotherm of 410 
skirts its east coast, and that of 32' PS"S north of Disco. The 
June temperstwe of Disco is hence as low as that of the north 
of spitzbergen, of middle Nova Zeinbla, and of the extreme 
north of Asin ; and yet Disco contains quadruple their number of 

The autumn cold is very great, the September isotherm 
of 330 crossing the Arctic Circle 011 the west coast ; iind to this 
scalltiness of the flora may to some extent be attributed. 

The k c t i c  Greenland flora contains 206 species according to 
Lange's c a t d o p e  (in Rink's " Gronland ") ; 01' 207, according 

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 11 alone are not European :- 
Anemone Richardsonii (Asiatic). Potentilla tridentata (Labra- 
Turritis mollis (Asiatic). dor only). 
Vesicaria arctica (American Saxifraga triscuspidata (Labra- 

only). dor only). 
Draba aurea (Rocky Mountains Erigeron compositus (American 

and Labrador only). only). 
Arenaria Grmnlandica (Moun- Pedicularis euphrasioides (Asia). 

tains of U.S.). 

On the other hand, no less than 57 Arctic-Greenland species 
are absent in Arctic East America, and the following 36 Arctic- 
Europe and Greenland species are either absent in all parts of 
Eastern Temperate America, or are extremely local there :- 

Arabis alpina (Labrador only). 
Lychnis alpina (Labrador only). 
L. dioica (absent). 
Spergula nivalis (absent). 
Arenaria uliginosa (absent). 
A. Ciliata (absent). 
Stellaria cerastioides (absent). 
Alchemilla alpina (absent). 
A. vulgaris (Labrador only). 
Sibbaldia procumbens (United 

Rubus saxatilis (absent). 
Potentilla verna (Labrador 

only). 
Se4um villosum (absent). 
Sexifraga Cotyledon (Labrador 

and Rocky Mountains only). 
Galium saxatile (absent). 
Gnaphalium sylvaticum (Labra- 

upinum L. (Labrador and 
hite Mountains only). 

*ssiopeia hypnoides (Labra- 

Phyllodoce taxifolia (Labrador 

' States only). 

dor only). 

' 'dor only). 

and White Mountains). 

Gentiana iiivalis (Labrador 
only). 

Thymus serpyllum (absent). 
Veronica alpina (White Moun- 

tains on15;). . 
V. saxatilis (absent). 
Euphrasia officinalis (N. U. 

States). 
Bartsia alpina (Labrador only), 
Rumex acetosella (absent). 
Salix Arbuscula (absent). 
Peristylus allbidus (absent). 
Carex capitata (White Moun- 

C. microglochin (absent). 
C. microstachya (absent). 
C. pedata (absent). 
Elyna caricina (Rocky Moun- 

tains only). 

tains only). . 

White Mountains only). 
Phleum alpinum (Labrador and 

Calamagrostis Ianceolati (La- 

Deschampsia alpina (absent). 
brador Only). 

. When it is considered how extremely common most of these 
plants 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 i t s  wanting a vast number of Arctic plants which me 
European, and are found also in America. The following is a 
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list of most of these, BX$U?D;~ about 15, which are water-plants, 
or species whose range 1s limited. The lettnr .'' 1.'' placed before 
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 (6 S." indicates that the species is 
found in the South Temperate or Antarctic Circle. Tho asterisk 
(*) indicates that the species is Arctic both in East America and 
Europe. 

Anemone alpina. 
A. nemorosa. 
A. narcissiflora. 

*I. Caltha palustris. 

Actwa spicnta. 
Nuphar luteum. 
NnsturtiuLq amphibium. 

* Rumnculus Purshii. 

* Aconitum Napellus. 

S. Barbara pracox. 
S. Turritis glabra. 

Thlaspi montanum. 
Sisymbrium Sophia. 

*I. Erysimum Ittnceolatum. 
Arabis hirsuta. 

1,s. Caydomine hirsuta. * Parrya artica. 
I. Draba muralis. 
I. Subularia aquatica. 
*I. Droscra rotundifolia. 
I. D. Iongifolia. 
I. Viola tricolor. 
*I. Arenaria laterifoh 
* Stellaria longifolia. 
I. S. cwssifolia. 

Linurn perenne. 
Geralliun1 Robertianum. 
Hypericum 4-angulum. 
0i;alis acetoselln. 

* " Phaca frigida. * Astr,oalus alpinus. * A. hypoglottis. 
*. Ogytropis campestris. 
0. Uralensis. 
Lathyrus palustris. 
Spirsn salicifolia. 

S. Geum urbanum. 
I. G. side.  * Rubus arcticus. 

Potentilla fructicosa. 
P. Pennsylvnnicn. 
I?, argentm. 

*I& Fragnria vesca. 

I. Sanguisorbn officinalis, 
Rosa cinnamomea. 
4. blanda. * Circea alpina. 

*Ex. S. Epilobium tetragon\lm. 
*I.S. E. alsinsefolium. 

S. Lythrum salicaria. 
Ribes rubrum. * R. alpinurn. 

*I. Parnassia palustris. 
Saxifrage Sibirica. 
S. hieraciifolitt. 
S. bronchialis, * Bupleurum sanuucul 

Conioselitmm E'ischeri. 
Cicuta virosa. 

*I. Carum carui. 
Adoxa moschatel&a. 
Viburnum Opulus. 
Lonicera csrulea. 

loides. 

*I. Linniwt borealis. 
*I. Galium boreale. 

G. rubioides. 
I. G. trifidum. 
S. G. aparine. * Valeriana capitah. * Nardosmia frigida. 
* Crysmthemum arcticum. 
I. Pyrethrum nodosum. 

P. bipinnatum. 
* Artemisia vulgaris. 

S. Bidens bipartih. 
Tanacetum vulgare. 
Antennaria Carpajiitica. 

* Senecio resedsfolius. 
S. frigidus, * S. palustris. 

* S. campestris. 
S. nurantiacus. 

* Solidngo Virga-aurea. 
* Aster Sibiricus. 
* A. alpinus. 
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S. Erigeron acris. 
S. Sonchus arvensis. 
I. Hierncium boreale. 
* Saussurea alpina. 
I. Vaccinium myrtillus. 
* Andromeda polifolia. 

Cassandra calyculata. 
*I. Arctostaphylos alpinn. 
"1. Pyrola secunda. 
.* Gentian% amarella. 
I. G. tenella. 
* Myosotis sylvatica. 

M. palustris. 
1. M. arvensis. * Sentellaria galericulata. 

I.S. Prunella vulgaris. 
Glechoma hederaceum. 

S. Stachys palustris. 
Q Gyninandra Palhsii. 
Q Castilleja pallida. 

1,s. Veronica oficinnlis. 

4.S. V. serpyllifolia. 
Melampyrum pratense. 
M. sylvnticum. 

s. v. ECUtekLta. 

"1. Pedicularis palustris. 

. Serophnlaria nodosa. 
Utricularia vulgaris. 

Q Pinguicula villosa. 
Glaux maritima. 
Trientalis Europaea. 

* Androsace scptentrionalis. 
* A. Chamaejaame. 

Naumbergia thyrsiflora. 
I .S .  Primula farinosa. 

I. Plantago major. 
. P. lanceolatn. 

S. Chenopodium album. 
I.S. Atriplex pntula. 

lium. 

* P. versicolor. 

Corispermum hyssopifo- 

* Pologoniuni Bistortn. 
I. P. amphibium. 
* Myricn Gale. 
I. Betula alba. 
I. B. pumila. 
I. Alnus incana. 
I. Salix pentandra. 
I. S. myrtilloides. 
1. Triglochin maritimum. 

Scheuzeria pnlustris. 

Veratrum album. 
* Lloydia serotina. 
* Allium scliaenopr~urn. 
* Smilacina Itifolia. 
* Platanthera obtusata. 
* Calypso borealis. 

Godyera repens. 
Cypripedium guttatum. 
Calla palustris. 
Typlia latifolin. 
Narthecium ossifragum. 
Luzuln mnsima. 

S. Juncus communis. 
I. J. articulatus. 
I. J. bull~osus. 
J. stygius. 
Carex pauciflora. 
C .  tenuiflora. 

S. C!. stcllulats. 
I. C. cliordorrhizn. 

C. teretiuscula. 
C. paradoxa. 

S. C. Buxbaumii. 
I. C .  liniosa. 
S. C. Mngellanica. 

C. ustulata. 
C. livida. 

I. C. pallescens. 
C. maritima. 

I. C. cmpitosa. 
I. c. acutn. 

C. stricta. 
C .  filiformis. 

IS. Eleocharis palustris. 
S. E. acicularis. 
S .  Scirpus triqueter. 
s. s. 1acustris. 

miophorum alpinurn, 
Rhynchospora alba. 
Alopecuriis pratensis. 

I. Milium cffusum. 
8. Phalaris xrundinacea. 

I.S. PIirag,omites communis. 
"I, Hierochloe borealis. 
* H. pauciflora. 

*I. Catabrosa aquaticn. 
"1,s. Glyceria fluitans. 
"I. Atropis distane. 
I. Festuca elatior. 
S. Bromus ciliaris. 

I.S. Triticum caninum. 
' 8. Hordeum jubatum. 
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Leontodon autumnale. Juncus trifidus. 
Hieracium murorum. J. squarrosus. 
H. alpinurn. Anthoxanthum odoratum. 
Gentiana a u r a  Nardus stricta. 
Betula alpestris. 

Another anomalous feature in Greenland flora is the presence, 
on the East-Arctic coast, of some species not found on the West, 
nor in the Temperate southern end of the peninsula. These are 
Lychnis dioica (Arctic Europe), Suxijkzga Nirculus (abundant in 
all extreme Arctic latitudes but West Greenland), Polemowium 
emuhum (all Arctic longitudes but West Greenland), Beschamp- 
sia cczspitosu (all Arctic longitudes, but also absent in Spitz- 

-A _ _  
else in the American continent. 
Ranunculus acris (Rocky 

Arabis alpina (Labrador). 
Lychnis alpina (Labrador). 
Sibbaldia procumbens (Rocky 

Potentilla verna (Labrador). 
Montia fontana (Labrador). 
Gnaphalium sylvaticum (La- 

G. supinum (Labrador and 

Cassiopeia hypnoides (Labrador 

Mountains). 

Mountains). 

brador). 

White Mountains). 

and White Mountains). 

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  Gronland ” ; and to the 
iiotices of Vahl, Grevitle, Sir William Hooker, &e. ; to Suther- 
land’s Appendix to Penny’s Voyage, and Durand’s to ICane’s 
Voyage. 

There is a curious affinity between Greenland and cestdn 
localities in America, which concerns chietly a few of the Euro- 
pean plants common to thess countries. First, there are in Labra- 
dor, or on the Rocky Mountains, or White Mountains of New 
Hammihire. a certain number of European plants found nowhere 

They are- 
Phyllodoce taxifolia (Labrador 

and White Mountains). 
Gentiana nivalis (Labrador). 
Veronica alpina (White Mts.). 
Bartsia alpina (Labrador). 
Sa lk  Arbuscub (White Mts.). 
Luzula spicata (White Mts.). 
Juncus trifidus (White Mts.). ’ 
Carex capitata (White Mts.). 
Kobresia scirpina (Rocky Xts.). 
Phleum alpinurn (White Moun- 

Calamagrostis lanceolata (La- 
tains and Labrador). 

brador). 
There are also three plants, peculiar to Greenland and Labrador, 

or the White or Rocky Mountains, which huve not hitherto been 
found elsewhere in America. They are- 

Draba aurea (Roeky Mountains). 
Arenaria Grmnlandica (White Mountains and Labrador). 
Potentilla tridentata (Labrador). 

V.-ON THE ARcTra PROPORTIONS OF SPECIES TO GENERA, 
ORDERS, AND CLASBES. 

The ob8ervations which have hitherto been made on this sub- 
ject are akost  exclusively based on data collected on arms too 
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small to yield general results. Especially in determining the 
influence 4f temperature in regulating the proportions of the 
great group of flowering plants, it is of the highest importance to 
take comprehensive areas, both because of the wider bngitudind 
dispersion of some orders, especially the Monocotyledons, and the 
effects of local conditions, such as bog land, which determine the 
overwhelming preponderance of Cyperaceae in some Arctic pro- 
vinces compared wit11 others. The proportion of genera to 

-), and that of orders to species 1 : 10.8 : 

phaenogamic flora is 323: 762 or 
Monocot. 1 : 2‘8 

in the several provinces as follow :- 

-- 1 Gen. I Gen. to Sp. I Orders. I Ord to sp. 
I 

Arctic Europe - - 
Asia - 
West America - - 
East America - - 
Greenland - - 

277 1:2’3 64 1:g.G 
117 1:z.o 38 1:G-1 
172 1:2*1 48 1:7*6 
193 1:2*5 56 1:6.8 
104 1:2*0 38 1:5*5 

~ -~ 

Thus Europe presents the most continental character in its 
Arctic flora and West America the most insular ; which may be 
attributable to the same cause in both, namely, the uniformity of 
variety of type. In West America we have, as in an oceanic 
island, a great mixture of types (Bsiatic, European, East and 
West American) and paucity of species ; in Europe the contrary. 
The proportions of species to orders are still more various ; buf; 
here, again, Europe takes the lead decidedly. The proportions of 
genera and orders to species of all Greenland differ but little fi.om 
those of its Arctic regions ; whereas the contrast between Arctic 
Europe and this, together with Norway as far south as Goo N. late, 
is very much gscater. This is in accordance with the observation 
I have elsewhere made, that the whole of Greenland is compma- 
tively poorer in species than Arctic Greenland is :- 

. . . - . - Gen. Sp. Ord. sp. 
All Sandinaria - - 1 : 2 .8  1 : 11.6 
Arctic Scmdinavia - - 1 : 2.3 1 : 9.6  

Arctic Greenland - 1 : 2 * 0  1 : 5 . 5  
All Greenland - 1 2.3  1 : 6.6  

The proportions of Monocotyledons to Dicotyledons are- 
Arctic Flora - - 1 : 2.6 
,, Europe - - - 1 : 2.3  ,, Asia - - 1 : 4 . 5  
,, West America - - 1 : 3.8 

East Americ8 - - 1 0 3 . 1  
- 1 : 2.1 

Greenland - - 1 :  2 .0  
99  Greenland 

[A Table of the proportion of the largest Orders to the wllolo 
Flora (p. 276) is here omitted.] 
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The grcat differences between the proportions of largest Orders 
to the whole Flora show how little confidence can be placed in 
conclusions drawn from local floras. Zrieare is the only order 
which is more numerous proportionally to other plants in every 
province than in the entire Arctic flora, and Crucijievrr! is the only 
one that approache3 it in this respect ; and Legumiizosre 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 Legurnitlose) a11 Greenland and Europe ; next 
Arctic Greenland and all Grcenland. The greatest differences 
are between Arctic Europe and Asia, and Arctic Asia and Weet 
America; they are less between Arctic Greenland aud Asia 
-(excluding Leguminosle) ; they are g r a t  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 isolzted, very Arctic localities, as North-east 
Greedand ; whereas Spitzbergen presents the same proportion 
as all the Arctic regions, 1 : 2 . 7  ; the Parry Islands 1 : 2 .3  ; 
the west coast of Baffiu’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 floruhs. Each has profited but little through contiguity 
with its co-terminous districts, though all bear the impress of 
being nicmbers 0f one northern flora. 

VI.-ON TIIE GROCPING OF FORNS, VARIETIES, AND SPECIES 
OF ARCTIC PLANTS POR THE PURPOSES OF COMPARATIVE 
STUDY. Pages 276-281. [Not reprinted.] 

VII,-TABULATED VIEW OF ARCTIC FLOWERING PLANTS, AND 
FERNS, WITH THEIR DISTRIBUTION. Pages 28 1-309. [ ~ b -  
stract of two columns here given, with some additions.] 

[Two columns only of the original table are here abstracted; one for 
‘6 Arctic-Eastern America,” and another for “ Greenland.” A few additions to 
thesc have been made by the Author from various Expeditions and other 
sources of information since 1660.1 

The Arctic Flowerilig Plants and Ferns indicated by the follom- 
ing table are-1. Those from East Arctic America (‘‘ EA or M ”), 
from Mackenzie River to Baffin’s Bay : the ‘( lK ” 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,” 6‘ Ss,” 
Or “ XE ”) : the (( S ” indicates that the species has been found 
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south olnly of the Arctic Circle in Greenland ; the GEE 9’ refers to  
those found on the east Coast Only, the,,explored portions of which 
lie to the north of lat. 70” ; the “ SS stands for Smith‘s Souud ; 
and the plants marked “NE,” together with four of the eight 
marked L‘ E,” have been noted on the east coast by the “ Second 
4~ German Polar Expedition.” * Alp. means “Alpine in Europe,)’ 

DICOTYLEDONE S. 
Zmunculaceae. 

Thalictrum dioicum, L. EA. 

Anemone patens, L. EA. 
alpinurn, L. Alp. 0. 

Richardsoni, Hk. EA. G. 
parviflora, Mich. EA. 
docapetala, L. EA. 
Pennsylranicn, L. EA. 

Ranunculus aquntilis, 1;. EA. G. 
confervoides, Fr. G. 

glacialis, L. Alp. G. NE. 
Flammula, L. EA, S. 

reptans, L. G. 
Cymbdsria, Psli. Alp. EA. S. 
auricomus, L. M. 0. NE. 
sceleratus, L. EA. 
Purshii, Rich. EA. 
nivalis, L. Alp. M. G. SS. NE. 

ncris, L. S. 
Lapponicus, L. Alp. EA. 0. 
hyperhoreus, Rottb. A&. EA. G. 
pygmzeus, Wnhl. M. G. NE. 
liispidus, Mich. EA. 
Pennsylvani~u~, L. EA. 

sulphureus, Sol. G. 

CaltIln palustris, L. M* 
Coptis trifolia, Sal. Alp. S* 
Aquilegia Canadellsis, L. EA* 

bl-evistylis: Hook. EA* 
Papaveraceae. 

Papaver alpinum, L. M e  0. 
nudicaule, auct. Ss- NE. 

* Flowering Plants occurring on the East Coast only. Enumerated in D ~ .  
Hooker’s list :- 

Lychnis dioica. Polemonium carnleum. 
Saxifraga Hirculus. Deschampsia cacspitosa. 

Mentioned in the Appendix to the “ Zmeite deutsche Nordpolarfahrt ” :-. 
&&learia fenestrata. Polemonium humile. 
Saxifraga H i r c u h  var. alpina. Deschanipsin brevifolia. 

All the plants yielded by the niore lately explored portion of the coast from 
7 5 O  to 78’ N. lat. :ire e~iumenrtcd, with localities, further on.-&,rTox4 

P 36121. 
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Corydalis glauca, Psh. EA. 
pauciflora, Pers. EA. 

Saraceniaceae. 

Crucifer=. 
Saracenia purpurea, L. EA. 

Nasturtium palustre, DC. EA. S. 
Barbarea vulgaris, Br. EA. 
TUlTitis mollis, Hook. EA. 0. 

Arabis hirsuta, L. EA. 
(Arabis) Holboellii, Horn. G. 

alpina, L. AZp. EA. 0. 
petrsa, Lamk. Alp. EA. 0. NE. 

Cardamine bellidifolia, L. Alp. M. G. NE. 
hirsuta, L. EA. 
pratensis, L. EA. 0. 

Parrya arctica, Br. AZp. M. 
arenicola. EA. 

Vesicaria arctica, Rich. 
Draba alpina, L. A b .  EA. 0. SS. NE. 

EA. 0. Sa." NE. 

var. glabra and hispida. Ss. 
androsacea, Wahl. Ab. M. 0. 

Wahlenbergii, Hartm. G. NE. 
. corpmboaa, Br. 0. 8. 

murkella, Wahl. A&. EA. G. NE. 
nivalis, Lilj. non DC. G. 

stellata, Jacq. non. DC. EA. 
hirta, L. Ab.  EA. G. 

incana, L. EA. 0. 
rupestris, Br. AZp. EA. 0. (3s. NE. 
aurea, Vahl. 0. 

Cochlearia Danica, L. EA. 0. 

arctica, Vahl. 0. NE. 

Anglica, L. EA. 0. 

officinalis, L. M. 0. 8s. 
fenestrata, Br. E. 

Hesperis Pallasii, T. & G. AZp. EA. 0.0 SS- 
Sisymbrium Sophia, L. EA. 

canescens, Nutt. EA* 
humile, C.  A. M. A&. EA. 
salsuginbum, Pall. EA. 

Erysinium hieraciifoliurn, L. EA. 
cheiranthoides, L. EA. 

Braya alpinn, Sternb. A&. EA. G. 

Eutrema Edwardsii, Br. M. 0. 
Thlaspi montanum, L. EA. 
Capsella bursa-pastoris, L. 8. 
Lepidium ruderale, L. DA. 

(Platypetalum) purpurascens, Br. 0. 

* Vesicaria arctica and Hesperis Pollasii were found also in Washington 
LandAwond smith's Sound. 
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Droseraceae. 

Violariem. 

Drosera rotundifolia, L. EA. 

Viob palustris, L. 
canina, L. 13. 
cucullata, Ait. EA. 

Caryophyllere. 
Silene acaulis, L. A&. EA. 0. 8s. NE. 

Pennsylvanica, Mich. EA. 
Gychnis apetala, L. Alp. 1II1c. 0. SS. ATE. 

affinis, Vahl. G. NE, 
triflora, Br. 0. NE. 

dioica, L. E. 
alpina, L. Alp. 0. 

nodosa, E. M. EA. 8. 
nivalis, Fr. G. 
Linnsei, Presl. EA. G. 

Arenaria lateriflora, DC. EA. 

Sagina procumbens, I;. 5. 

saxatilis, Wimm. G! 

formosa, Fiscli. Alp. EA. 
uliginosa, Schl. G. 

Rossii, Br. ~ EA. G. 
Michauxii, Fend. EA. 
verna, L. M. 0. 

rubella, Br. 0. ATE. 
arctica, Stev. Alp. EA. 0. 

biff ora, Wahl. G.tNE. 
ciliata,L. Alp. G. NE. 
Grcenlandica, Spr. 0. 

Honkeneja peploides, Ehr. EA. G. 
Merkia physodes, Fisch. EA. 
Lepigonium salinum, Fr. EA- 0. 
Stellaria borealis, Big. Alp- EA- 0. 

(Alsine) stricta, Wahl. G. 

humifusa, Rottb. A@. EA. G. SS. NE. 
longipes, Goldie. A&. BE* G. NE. 

uliginosa, Mwr. EA. G* 
media, L. EA. G. 
longifolia, Fries. A@. EA. 
crassifolirt, Ehr. EA. 
cerastioides, L. Alp. G. 

Ceraslium alpinum, L. Alp. M. G. NE. 

Edwards& Br. 0. ss. 

viscosum, L. S. 
vnlgatum, L. S. 

Fischerianum, Ser. Ss. 

Balsaminere. 
Impatiens fulva, DC. EA. 
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Lineae. 

Polygaleae. 

Leguminosae. 

Linum perennc, L. EA. 

Polygala Senega, WiIld. EA. 

Phaca frigida, L. A&. E A .  
Astralagus alpinus, L. Alp. M. 

Oxytropis campestris, DC. Alp. EA. 
hypoglottis, L. EA. 

Uralensis, DC. AZp. X. 
nigrescens, Fisch. AZp. E A .  
deflexa, DC. AZp. EA. 

Mackonziei, Rich. EA. 
Hedysaium boreale, Nutt. EA. 

Lathyrns maritimus, L. EA. S. 

Vicia Americana, Miihl. EA. 
Crncca, L. 53. 

Lupinus perennis, L. EA. 

Alchemilla alpina, L. A&. G. 

Dr& oetopetala, L. A&. M. G. ss. NE. 

Geum urbanum, L. EA. 
Sieversin Rossii, Br. M. 
Sibbaldia procumbens, 1;. AZ'. 0. 
Rubus arcticus, L. AZp. EA. 

Chammmorus, L. AZp. EA. S .  
saxatilis, L. A&. S. 

Potentilla fruticom, I,. A b .  0. 

ochroleucus, Hook. EA. 

Rosaceae. 

vulgaris, L. 0. Ss. NE. 

integrifolia, Vahl. 0. Ss. 
Drummondii, Rich. Alp. EA. 

anlierim, L. EA. 0. 
nivea, L. Alp. 3yI. 0. NE. 

Vahliana, L. 0. 
pulcliella, Br. 0. SS. NE- 
hirsuta, Vahl. SS. 

emarginata, I?sh. 0. NE. 

maculata, Lehm. G. 

biflora, Lehm. EA. 
frigida, Vill. A7p. M. 0. 

venia, L. Alp. 0. 

tridentata, L. EA. G. 
Comarum palustre, L. 1. 
Frugaria vesca, L. EA. 
Sanguisorba officinalis, L. EA. 
Rosa cinnamomea, L. EA. 

blanda, Ait. EA. 
Pyrus aucuparin, L. 53. 
Prunus Virginiana, DC. EA. 
Amelanclieir Canadensis, Torr. & Gray. EA. 
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Onagrarieae. 
Epilobium angustifolium, L. EA. 0. 

h t i fohm,  L. Alp. M. 0. NE. 
alpinurn, L. EA. 0. 

origanifolium, Lam. 0. 
palustre, L. EA. S. 

Halorageae. 
Callitriche verna, L. EA. s. 
Myriophyllum spicatum, L. EA. 

Hippuris vulgaris, L. EA. 0. 
Ceratophyllum demeiwm, L. EA. 

Montia fontnna, L. a. 

Sedum Rhodiola, DC. Ap. EA. 0. NE. 

alterniflorum, DC. EA. s. 

Portulaceae. 

Crassulaceae. 

villosurn, L. Alp. 0. 
annuum, L. S. 

Grossularieae. 
Ribes lacustre, Pursh. EA. 

rubrum, 1,. EA. 
I-Iudsoniunum, Rich. EA. 

Saxifrageae. 
Mitella nuda, L. EA. 
Chi-ysosplenium alternifolium, L. M. G. 
Pamassia palustris, L. EA. 

ICotzebuei, C .  & s. 
Saxifraga cotyledon, L. Alp. G. 

Aizoon, Jucq. G. 
oppositifolia, L. A b .  AII. 0. SS. NE. 
caespitosa, L. Ab- M. ci.. NE. 
uiiiflora, Br. 8s.  
cernua, L. A&. 0. SS. NE. 
rivularis, 1,. 0- Ss. NE. 
ni\dis, L. A&* a* GO SS. NE. 
Virginiensis, Mich. EA. 
hieraciifolia, W. 6t R. Alp- EA. NE. 
steuaris, L. Alp. G* 
Birculus, L. 1yI. E- 

ffagellaris, Willd. A&. M. G. Ss. NE. 
tricuspidata, Retz. AII. G. Ss. 
aizoides, L. A@. EA. G. NE. 
punctata, L. Alp. EA. 

EA. S. 

alpina, Engler. E. 

EIeuchera Richsrdsonii, Br. Alp. EA. 

Bupleururu ranuuculoides, L. Ab). EA. 
Coniosclinum Fischeri, Wimm. Alp. EA. 

Umbelliferae. 
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Archangelica officinalis, DC. 0. 
Ligusticum Scoticum, L. S. 
Ciccu ta virosa, L. EA. 

maculata, DC. EA. 
Seseli divaricatum, Pursh. EA. 

Adoxa moschatellina, L. EA. 
Cornus stolonifera, Mich. EA. 

Cornus Suecia, L. Alp. 0. 

Viburnum Opulus, L. EA. 
Lonicera czrulea, L. EA. 
Linnmea borealis, 1,. EA. 

Galium boreale, L. EA. 

Corneae. 

Canadensis, L. EA. 

Caprifoliaceae. 

Rubiaceae. 

uliginosum, L. S. 
triflorum, Muhl. S, 
trifidum, L. EA, 
palustre, L. 8. 
saxatile, L. G. 

Valeriana capitata, Milld. EA. 

Nardosmia frigida, Hk. Alp. X. 

Achillea millefolium, L. I, 
Ptmmica alpina, L. EA. 
Chrysanthemum arcticum, L. EA. 

Pyrethrum inodorum, Sm. EA. 
Artemesia vulgaris, L. EA. 

Valerianeae. 

Composite. 

palmata, Hk. AZp. EA. 

integrifolium, Richd. EA, 

biennis, Willd. Ea. 
desertorurn, Spr. EA. 
borealis, Pall. Alp. EA* G- 

Helenium autumnale, Hk. EA. 
Antennaria dpina, L. A&. M* G o  

Gnaphalium sylvaticum, &I. G. 

supinum, L. A&. 0. 
uliginosum, L. S. 

dioica, Br. EA* 

Norvegicum, Gum. 0. 

Arnica montana, L. A&. &I. G. 
alpina, Lcest. S. NE. 

Senecio aureus, L. EA. 
frigidus, Less. EA. 
palustris, L. M. 
campestria, L. EA. 
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Solidago Virga-aurea, L. EA. 
Aster Sibiricus, L. EA. 

salsuginosus, Rich. A&. EA. 
alpinus, L. Alp. EA. 
multiflorus, Ait. EA. 

Erigeron compositus, Pursh. AZp. EA. 0. 
Eriocephalus, Vahl. NE. 
alpinus, L. Alp. EA. G. 
Philadelphicus, L. EA. 

Grindelia squarrosa, Duval. EA. 
Taraxacum Dens-leonis, Desf. N. 0. 

ceratophorum, DC. G. 
palustre, DC. Ss. 

phymatocarpum, J. Vahl. 0. NE. 
Troximon glaucum, Nutt. EA. 
Crepis nana, Rich. EA. 
Sonchus arvensis, L. EA. 
Leontodon nutumnalis, L. S. 
Mulgedium pulchellum, Nutt. EA. 
Hieracium murol'um, L. 0. 

alpinnm, L. Alp. S. 
umbellatum, L. EA. S. 

Saussurca dpina, L. A@. EA. 

Campanula rotundifolia, L. EA. 0. 
nrctica, Lange. NE. 
linifolia, Henk. Sss. 

uniflora, 1;. Alp. X. G. NE. 

Campanulaceae. 

Vaccinieae. 
Vaccinium uliginosum, L. EA. 0. SS. NE. 

oxycoccos, L. Alp. EA. S .  
vitis-Idm, L. Alp. EA. G. 
Cmadense, Kahn. EA. 

Ericeae. 
Cassiopeia hypnoides, L. 'A&. 0. 

Andromeda polifolia, L. EA. G* 
Arct,ostaphylos Uva-ursi, Spr. EA* 0. 

Diapensia Lapponica, L. A&. EA* 0. 
Loiseleuria procumbeus, L. A&. EA. G. 
Rhododendron Lapponicum, L. A&. EA. G. NE, 
ICalmia glauca, L. EA. 
Ledum palustre, L. EA. G. 

Phyllodoce taxifha, Sol. A&. EA. 0. 
pyrola minor, L. EA. G. 

tetragonn, L. Alp. E A .  0. 8s. WE. 

alpina, Spr. Alp. EA. 0. NE. 

Grmnlandicum, Rete. G. 

secunda, L. EA. 0. 
rotundifolia, L. EA. 0. NE. 

grandiflora, Ead. G. Ss. 
Grcenlandim, Horn. G. 

231: 
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Gentianeae. 
Gentiana amarelh, L. EA. 

aurea, L. S. 
propinqun, Rich. EA. 
detonstl, Fr. A&. EA. S. 
nivalis, L. Alp. 

Pleurogyne rotnta, Gr. AZp. EA. 0, 
Menynnthes trifoliah, L. 0. 

Eutoca Pranklinii, Br. EA. 

Polemonium cmuleuni, L. EA. E. 
humiic, Willd. E. 

Phlox Sibirica, L. Alp. EA. 

Myosotis sylvatica, I-Ioffm. EA. 
Mertensia maritima, Don. EA. G. 

Hydrophylleae. 

Polemoniaceae. 

Boragineae. 

dentieulata, Don. EA. 
Virginica, DC. EA. 

Labiatae. 
Thymus serpyllum, L. G. 
Draeocephhnlum parviflorum, Nutt. EA. 
Stachys palustris, L. EA. 

Boschniakia glabra, C.  A. PI. 

Limouella aquntica, 1, S. 
Gymnandra borealis, Pall. Alp. EA. 
Castillcja pallida, Ktli. A b .  EA. 
Veronica alpine, L. Alp. 0. 

serpyllifolia, L. EA. 
saxatilis, L. A&. G. 

Orobancheae. 

Scrophularineae. 
EA. 

Euphrasia officinslis, L. 
Rhinantlius Crista-gdi, L. EA. S. 
Bartsia alpina, L. Alp. 0. SS. 
Pediculnris capitatn, Ad. EA. 

EA. 0. NE. 

Lapponica, L. A&. EA- 0. 
euphrasioide~, Ster. A b .  EA. 0. 
hirsuta, L. Alp. EA. 0. SS. ATE. 
Sudetica, L. A&. M. 0. 

Aammea, L. Alp. EA. G. 
rersicolor, Wahl. Alp. EA. 

LangsdorEi, Fiscli. 0. 

Lentibularineae. 
Utricularia vulgnris, 1,. EA. 

Pinguicula vulgaris, L. EA. 0. 
minor, L. EA. 0. 

villosn, L. EA. 
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Primulaceae. 
Dodecatheon Mendia, L. EA. 
Androsace septentrjoiialis, L. EA. 

Douglasia nrctica, Ilk. Alp. EA. 
Primula stricta, IrI01-11. A@. EA. 0. 

Sibirica, Jacq. A b .  EA. 8. 

Chamajasme, L. Alp. EA. 

~lumbagineae . 
Armeria vulga~is, Willd. EA. G. 

Lahdor i cn ,  IVnIlr. gs. 
Sibiricn, Turc. G. NE. 

Pllantagineae. 
Plantago uinjor, L. EA. 

lanceolata, L. EA. 
niaritirnn, L. G. 

PoIygoneae. 
Xmnigin lslar.dicn, L. A@. EA. 0. 
Oxyris reniformis, IIk. A$. M. 0. ss. 

Rumex acctosn, L. 8. 
digyna, L. NE. 

Acetoselln, L. G. 
aquaticus, L. EA. S. 
salicifolius, Weinm. EA. 

~'olygoiium &tort%, L. EA. 
riviparum, L. Alp. lK. 0. Is. 
aviculnre: L. Is. 

ChenopodieiE. 
Chenopodium album, L. EA. 

mnritimum, I.. EA. 

Elaeagneae. 
Elmspis argeiitcn, L. EA- 
SIiepllerC] ja Canndciisju, Nutt. EA. 

~on landra  lividn, Rich. EA* 
Santalaceae. 
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Empetreae. 
Ernpetrnm nigrum, L. 

rubrum, L. 
EA. 0. SS- NE. 

Urticeae. 

BetuIaceae. 

LTrticn dioica, L. EA. 

Betula papyracea, Ait. EA, 
nnua, L. 
pumiln, I;. EA. 
fruticosa, Fall. S. 

A n u s  viridis, DC. Ab). EA. 0. 
incnnn, Willd. EA. 

EA. 0. SS. NE. 
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Salicineae. 
Salix lanata, L. Alp. EA. 0. 

speciosa, H. & A. Alp. EA. 
myrtilloides, L. EA. 
cordata, MUM. EA. 
Arbuscula, L. A&. 0. 
glauca, L. Alp. EA. 0. 
arctica, Br. Alp. 116. 0. IS. NE. 
alpestris, And. EA. G. 
myrsinites, L. Alp. EA. S .  
phlebophylla, And. EA. 
reticulah, L. A&. EA. 0. 
herbacea, L. Alp. EA. 0. SS. 
polaris, L. Alp. X. 

Populus tremuloides, Mich. EA. 
balsamifera, L. EA. 

Conifera. I 

Pinus Banksiana, Lamb. EA. 
Abies alba, L. EA. 
P i c a  nigra, L. EA. 
Larix Americana, Mich. EA. 
Juniperus communis, L. 

Virginiana, L. EA. 

'l'riglochin maritimum, L. EA. 

Potamogetou rufescens, Schr. S. 

Fluviales. 

palustre, L. S. 

pusillus, L. S. 
gramineus, L. 8. 

Zostera marina, L. S. 

Tofieldia palustris, L. Alp. EA. G. S S .  
Melanthaceae. 

borealis, Wahl. G. 
coccinea, Richards. EA. 

Zigadenus chloranthus, Rich. EA. 

Lloydia serotinn, L. Alp. EA- 
Allium Schcenoprasum, L. EA. 

SmiIacina bifolia, Desf. EA. 

Peristylus albidus, L. 0. 
Platanthera hyperborea, Lindl. EA. 0. 

obtusata, L. EA. 

Liliaceae. 

r ,  ~ 

Smilaceae. 

Orchideae. 

Kmnigii, Lindl. G. 

Calypso borealis, L. EA. 
Listera cordata, Br. 8. 
Cordorrhiza innata, L. G. 
SPiranthes gracilis, Br. EA. 
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Cypripedium guttatum, sw.  EA. 
humile, SaIisb. EA. 

Sisyrinchim Bermudianum, L. EA. 1. 

Sparganium natans, L. EA. 1. 
simplex, Sm. EA. 

Qpha latifolia, L. EA. 

Luzula spadices, DC. G. 

Irideae. 

Aroidese. 

Junceae. 

parvifiora, Desv. o. 
campestrjs, Sm. EA. 0. 

congesta. Ss. 
multiflora, Ehr. G. 

spicata, Desv. A&. ZA, 0. 
arcuata, Hook. A b .  m. 0. 

hpperborea, Br. 0. NE. 
pilosa, Willd. 0. 

triglumis, L. Alp. EA. G. NE. 
CaStaneUS, L. A@. EA. G. NE, 
arcticus, Willd. A&. EA. 6. 
fliforrnis, L. EA. S. 
trifiduu,L. Alp, 1. 
squarrosus, L. 8. 
bufonius, 1;. EA. 8. 
polycephdus, Mich. EA. 
articulatus, L. EA. 8. 

Juncus biglumis, L. Alp. N. 0, NE. 

cneraceae. 
Carex dioica, '~. EA. O. 

gynocrates, Wimm. EA. 
mpestris, All. A&. a. NE.  
nardina, Pr. EA. 0. NE. 
capitata, L. 
microstachp, Ehr. 0. 
scirpoidm, Mx. EA* 0- 

Wormskioldiana, Horn. G. 
canescens, L. EA- 

curb, Good,; vitilis, Fr. G. 
glareosa, W ahl. EA. 0 . 0  

ursina, Dewey. 0- 
Heleonmtes, Ebr. EA. 0. 
lagopina, Wahl. A&. G. 
festina, Dew. A&. EA. G. 
leporina, L. EA. 
incurva, Light. EA. 0. 
stenophylla, Light. S. 

"alpha, sw. Alp. EA. 0. 
holostoma, Drej. 0. 

atrata, L. A&. EA. S. 
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Carex fuliginosa, St. E. I-Ipe. A&. BL G. NE. 
misandra, l3r. G. 

rariflora, Sm. Alp. EA. G. 
Magellanica, Lam. EA. 
ustulah, Wahl. Alp. EA. 
podocarpo, Br. EA. 
lividg Wahl. EA. 
panicea, L. EA. 8. 
supinn, Walil. EA. 0. 
dam, L. S. 

capillaris L. EA. 0. 
salina, Wahl. 0. 

subspathacea, Wormsk. NE. 
vulgarip, Fr. EA. S. 
caspitosq L, EA. 
rigida, Good. Alp. EA. 0. Ss .  

aquatilis, Wahl. M. 0. 
pilulifera, 1,. EA. S. 
vesicaria, L. EA. 0. 
’ pulla, Good. 0. 
ampullacen, Good. EA. 0. 
oligosperma, Mich. EA. 

Kobresia scirpina, Willd. Alp. EA. 0. 

Elsocharis palustris, Br. EA. S. 
scirpus triqueter, L. EA. 

Eriophorum capitatum, Host. A&. M. G. 

pedata, Warl. AZp. 0. 

hyperbores, Drej. 0. 

(Elyne) spicata, Schraa. NE. 
caricina, Willd. Alp. EA. 0. NE. 

ca?spitosue, L. M. 0. 

Schenclizeri, Hpe. 0. HE. 
vaginaturn, L. EA. 0. 
polystachyum, L. M. G. NE. 
aiigustifolium, Rth. 0. 

Gramineae. 
Alopecurus alpinus, L. A b .  M. 0. NE. 

Phleum alpinurn, L. A&. G. 
Phalaris arundinacea, L. EA. 
Agrostis iubra, L. AZp. G. 

vulgaris, L. EA. S. 
canina, 1,. 0. 

Deyeuxia Canadensis, P.B. EA. 

geniculatus, L. EA. 0. 

lapponicn, Vahl. EA. 0. 
neglecta, Rupr. EA. 

varia, P.B. EA. 0. 
strigosa, Wahl. 0. 

Cdamogrostis lanceolata, Roth. 0. 
purpurascens, Br. 0. NE. 

phragmitoides, Hartm. G. 
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Spartina cynosuroiaes, W. EA. 
Anthoxanthum odoratum, L. S. 
HierochIoe borealis, L. Ss. 

dpina, L. 1llI. G. IUE. 
pauciflora, Br. M. 

brevifolia, Br. E. 
atroPurPurea, Wahl. EA. s. 
alpina, I;. A&. 0. 
flexuosa, L. s. 

Trisetum subspicaturn, P. B. A&. mIyT. 0. N ~ .  
Phippsia aIgida, Br. 
Catubrosa aquatic% P. B. EA, S, 

vilfoidea, And. G. 
Colpodium Iatifolium, Br. M. G. NE. 

pendulinum, Lmstd. S, 
Dupontia Fisheri, Br. M. G. 
Glyceria fluitans, Br. EA. 0. 

arctica, Hk. Sa. 
Vahliana, Th. Fr. 0. 

Pleuropogon Sabini, Br. M. 
Atropis maritima, L. EA. 0. 

Port annua, I,. 5. ME. 
alpinn, L. Alp. EA. G. 
pratensis, L. EA. Q. 
nemoralis, 1;. M. a. 

cresirt, Sm. a. NE. 
flexuosa, WahI. A&. M. 0. 

Cenisea, All. 0. 
arctica, Br. SS. ;WE. 
abbreviata, Br. G. NE. 

Festuca Richardsoni, I-fk. EA. 
ovina, L. IN= 
rubm,L. Q- 
brevifolia, Br. G. NE. 

Bromus ciliatus, L. EA. S- 
Triticum repens, EA* 0- 

E l p u s  arenarius, L. EA- 0 . 0  

Hordeum jubatum, EA= 
Nardus stricta, L. SO 

&mhampsia cmspitosa, P. B. M, E. 

lK. G. WE. 

(ha) angustata, Br. G. 

violaceurn, Horn. 0. 

mollis, T i n .  EA- 

ACOTYLEDONES. 
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'Filiees. 
Polypodium Dryopteris, L. S. 

Rhseticum, L. S. 
Phegopteris, L. S. 
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Woodsis Ilvensis, Br. .Alp. EA. 0. NE. 
hyperborea, Br. Alp. EA. 0. 
glabelh, Er. A b .  EA. G. 

Cistopteris fiagilis, Bernh. . EA. 0. NE. 
Lastrea fragrans, Sw. EA. 0. 

Polystichum lonchitia, L. AZp. EA.. G. 
Cryptogramma acrostichoides, R. AZp. EA. 
Botrychium lunariay Sw. 0. 

virginianum, SMT. 1. 

ax-mas,  Sw. El. 

Lycopodiaceae. 
Lycopodium selago, L. EA. G. 

annotinum, L. EA. G. 
clavatum, L. S. 
selaginoides, L. El. 
alpinum, L. EA. 0. 

Isoetes lacustris, 1;. 5. 

Equisetum palustre, L. EA. 
Equisetaceae. 

variegatum, L. EA. 0. 
arvense, L. EA. G. NE. 
sylvaticum, L. 0. 
scirpoides, Mi&. EA. a. WE. 

VILT.-OBSERVATIONS ON THE SPECIES. Pages 310-348. p o t  
i- 

reprinted.] 

XXVIII.-cRYPTOCfBMIC PLANTS from BAFFIN'S BAY (Lat. 
70" 31' to 76" 12' on the East Side, and at Possession 
Bay, Lat. 7 3 O  on the West Side). By ROBERT BROWN. 
1819. . 

[From CAPTAIN JOHN Ross's " Voyage of Discovery," kc., 2nd 
edit., 2 vols. 8170. London, 1819. Vol. ii., Appendix, pp. 
1944.1 .. 

. I  

Lycopodium Selago, L. 
Polytrichum juniperinurn, G.. erosn, Ach. 

Orthotrichum cupulatum, H. .C. nivalis, Ach. 
Cenomj ce rangiferina, Ach. 

Trichostomum lanuginosum, C. fimbriata, Ach. 
Dufurea ? rugosa, n. sp. 

Dicranum scoparium, H. & T. Cornicularia bicolor, Ach. 
Mnium turgidurn, Wahl. Usnea ? sp. nov. 
Bryum, sp. Ulva crispa, Lightf. 
Hypnum aduncum, L. '' Red Snow," N. Iat. 76" 25; 
Jmgermannia, sp. W. long. 66O. 

[seefarther on, DR. W. L. LINDSAY'S Catalogue of Greenland 
Lichens.] 

yrophoCft hirsuta, Achar. 

Hooker & Taylor. + Cetraria Islandica, Ach. 

& T. 

H. &.T. 



XXIX.-FLOWERIN~: PLANTS and ALGB of C I R E E N L ~ D ,  
DAVIS’ STRAIT, and BAFFIN’S BAY, collected by D ~ .  
p, a. SUTHERLAND, and determined by SIR W. J. 
HOOKER .and G. DIUKIE, M.D., Professor of Natural 
History, Queen’a College. Belfast. 1853. 

[From Commander E. A. Inglefield’s “Summer Search (in 1852) 
- 66 for Sir John Franklin,” &c. 8v0. London, 1853. 

pendix, pp. 133-144.) 
--- 

I.-The FLOWERING PLANTS ma a FERN, named by’ Sir W. J. 
HOOKER, have been incorpornted in the foregoing List of 
Arctic Plants by DR. J. D. HOORER, C.B., Pres. R.S., 
(See pages 225-238.) 

&-The ALGLE, named by DR. DICRIE. 
I. Melanospermeae. 

Fucacea. 
Fucus vesiculosus, 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. Fiskernaesand Whale [Whnle-fish ?] Island ; 
and floating in 70” 50‘ N. 

Desmarestia viridis, Lam. 
D. aculeata, Lam. Fiskernaes ; Hunde Id., 80-100 fathoms ; 

Whale Isl. ; floating in 73” 20’ N. 
Laminariacecz?. 

Alaria esculenta, Grev. [Pylaii ?& On the beach, Whale 
Sound. Large; Some Of the onds upwards of 6 inches 
broad. 

Laminaria fascia, Ag. 
L, saccharixia, Lam. 
L. longicluris, De la Pyl. Melville Bay ; Whale Sound ; Cape 

Saumarez ; floating off Dark Head, Greenland (Iat. 720 15‘ 
N:), upwards of 10 feet in length, and their roots abounding 
wxth animal forms peculiar to deep Water. 

L. digitata, Lam. Whale Sound. 
Agarum Turneri, Post. RuPr* HundeIs1~, 10-100 fathoms ; 

Whale I& 40-50 fathoms ; Melville Bay. 

Dictyota fasciola, Lam. Ehnde Id., 40-50 fathoms ; Whale 
Id., 20-40 fathoms. 

Dictyosiphon famiculaceus, Grev. Hunde Id., 50-70 fathoms ; 
and floating in lat. 73” 20’ N. 

As~erocOCCUS Turneri, Hook. Fiskernaes. 

Sporochnacecz?. 
Hunde Id., 50-1 00 fathopa. 

Hunde I& 40-50 fathoms. 
Hun& Isle, 50-100 fathoms. 

Dictyotyacea. 

Choraariacec% . 
Chordaria flngelliformis, Ag. Fiskernaes ; Hun& Is., 40- 

Elachista fucicola, Fries. Fiskernaes ; Wl~ale IS], 
100 fathoms ; Whale Isl. ; Melville Bay. 
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Elachista %accida, .Aresch (2).  

Myrionema strangulans, Grev. 

On Desmarestia acubata, 
Whale 191. 

A minu to plant, probably 
identical with this species, was found infesting CaZZilAanz- 
nion Rot& at  low-water-mark, Hunde Isl. 

Chaetopteris pluniosa, Kutz. Hundc Id., 25-30 fjthoms ; on 
the bcach, Whale Sound. 

Ectocarpus littoralis, Lyngb. Fiskernaes ; Hunde Id., 50- 
100 fathoms ; and floating in Iat. 73O 20' N. 

E. Durlteci, Rarv. (?). Fragments apparently of this specie3, 
mixed with the following. 

E. Landsburgii, 1h-v.  E-Iiinde Id., 70-80 fathoms. 

Ectocarpacste. 

2. Rhodospermeae. 
. Riiodomelacece. 

Polysiphonia nigrescens, Grev. Fragments apparently of this 
variable species were found at  I-Iunde Id., 40-50 fathoms ; 
and cast up in Whale Sound. 

Corallinacete. 
Melobesin polymorpha, Linn. Ercbus-and-Terror Bay, in 15 

M. fasciculata, Harv. Erebus-and-Terror Bay, 8-10 fathomy. 
M. lichcnoides, Borl. A t  low-water-mark, Fislcernnes ; Hunde 

fathoms. 

Id., 7 fathonis ; Cape Adair, 12-1 8 fathoms. 
SpAterococcoidete. 

Delesserin sinuosn, Lain. Dark &ad. 
D. :mgustissime, Griff: Whale Isl. 
Calliblepharis Ciliata, Kutz. 

Peyssonnelia Dubyi, Crouan. 

On the beach, Whale Isl. 
Squanaaricte. 

Cape Adair, 12-1 5 fathoms, 
on stones. 

Rhodymeniacece. 

Cryptonemiacecz. 
Euthora cristata, J. Ag. Hunde Id., 90-100 f'atlionis. 

Callophyllis laciniuta, Kutz. 

Halosaccion ramcntaccum, J. Ag. 

Ptilots serrab, Kutz. 

Calli thamn ion Ro thi i, Ly n gb. 

Whale Id., flonting and on 
beach. 

Whale I& cast up. 
Ccramiacece. 

Whale Id., 30-40 fathoms ; IVhalc 

EIu d e  Id., 1 ow-water -mark ; 
Sound, floating. 

Cape Adair, on stones dredged in 12-18 fathoms. 
3. Chlorospermeae. 

Confentacece. 
Cladophors Inglefieldii, n. s. 
C. rupestris, Kg. Low-water-mark, Fiskernaes. 
C. arcta, Kg. Low-water-marl;, Fislrernacs. 
C. uncialis, IIarv. 
Conferva melagonium, Web. & Mohr. Cape Bowen ; Whalc 

c- SP., probably near C. youngana ; fragments. Cape 1 3 0 ~ x 1 ;  

Low-watcr-mwk, Fiskernaes. 

Omenak, and Whale Sound. 

Sound ; and Becchy Island (Barrow Strait). 

Hlmde Id., 25-30 fathorns. 
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Freshwater  pool^, Huude 181. 
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Conferra capillai-is, L. 
C. bombycina, Ag. Pools, Nuude Id. 

Enteromorpha intestinalis, Link. Huude Isl. ; Cape Bowen. 
E. percurba, Hook. Hunde Id., beach. 
ulva Iatissima, Linn. Low-mater-mark, Oinennlr. 
U. crispn, Liglitf. [? Prasiola flzrviatilis, Somni.] * \Rude Isl. 
Porpliyra rulgaris, Ag. Whale Soulld. 

Nostoc sph=ric~~m, V ~ U C ~ I .  In  €resh\ratcr 110018, ZIunde 1~1. 

Fmgments of 51 nl inuk  SDeCks Of Sc&izonm~zn, too impelfect 
for recognition, were found on Drift Wood in lat. 6 2 O  N., 
long. 51’ ITr. ; also 011 stones at Cape l3owen mid Whale 
Sound. 

mmcea?. 

Nostochinca?. 

.Diatomace@. 

XXX.-PLANTS from WEST GREENLAND and SMITH SOUND, 
collected by DR. E. K. ICANE, U.S.N., and determined 
by ELIAS DURAND and T. B. JAMES. (From E. TK. 
&,ne’s ‘‘ Arctic Explor&ms in the Ycam 1853-1855,” 
vol. ii., Appendix XVIIL, pp. 442-467 ; IS56.) 

lFor the P~MXO~~IIIOUS Rnnts R I ~  Equisetn, see Dr. Joseph D. 
Hooker’s List, above, p. 225.1 

FILICES (p. 464). 
Polypodium phegopteris ? lat. Cystoptoris fragilis, Beruh. As 

Woodsia Ilvensis, R. Br. 64O C. frngilis, var. dontntg IIooker 
65O N. lat. 

and ’ 1 2 O  N. lat. (?). N. h t .  804 

high np ns N. lat. 764 

LPCOPODIACEAC. 
I;ycopodium selago, L. 
L. anuotinuni, IJ. 

L. alpinurn, I,. 

MUSCI. (‘J!. B James.) 
Sphagnum squarrosum, Pel% 
S. acutifolium, Ehrt. 
S. recurvum, Brid. 
Tetraplodon innioides, Bruch 

Splachnum vasculosum, L. 
S. Wormskioldii, I-Iorn. 
Bryum lucidurn, James, n. 6. 
B. Muhlenbcckii, B. & Sch. 
Aulacomnion turgidurn, 

Po]yt,ri& urn j uniperinum, 

Dicrmum scoparium, p. ortho4 

& Schimper. 

Schwag. 

Hedw. 

phyllum, B, & Sch. 

Dicranum dongaturn, Schw. 
D. vjrens, EIedw. 
D. virens, P. Wdilenbergii, B. & 

Scb., and another var. 
D. Richardsoni, Hook. 
D. Muldenbeckii, 13. & &l1. 
D. 2 spp. 
Racomitmn lanuginosum, Bird. 
Weissia crispula, Hedw. 
Hypnuin riparium, L. 
H. uncinatum, €haw. 
11. cordifolium, Iledw. and val; 
11. stramineum, Dickson. 
R. sarmentosum, Vahl. 
H, Sclmbeni, Willd. - _  - * s e e  Trans. Bot. SOC. Edinb., ~ 1 .  ir., p. 426 ; and further on: p. 281. 

Q 36122. 
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HEPATICE~E. (T. P. James.) 
Ptilidium ciliare, Nees. 
Sarcocyphus Ehrharti, Cord. 

Cetraria Islandica, Ach. 
Peltigera canina, Hoffm. 

Jungermannia divaricata, E. B. 
J. squamosa, Hook. 

Cladonia rangiferina, Hoffi. 
C .  furcata, Floerk. 

THALLOPWTES. (T. P. James.) 

Cladonia pyxidata, Fries. c. sp. 

XXXI.-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., 
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 veiy limited, and the ground I 
could explore much circumscribed by the short stay of the vessels 
at particular localities. The vessels usually 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 examined. On the east 
side of Davis Strait and BafEin'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 little 
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, forming 
part of the Arctic islands of North America; also, when any 
particular place is named, it is to be understood as including the 
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' 

WScoxPoint, - - - 74" 18' - 58" 8' 
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West side. N. Lat. w. Long. 
Cape Enderby, - - 63'45' - 64"3(y 
Cape Mercy (of Davis), - 65' 10' - 64" 40' 

According to the maps, the latitude and longitude of these two 
places are--Cape Enderby, lat. 63' 45', long. 67" ; Cape Mercy, 
lat. 65?, 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, whch rise iu  Midliattwack to the height of 
557 feet, and in the Kickertines to that of 450 feet. These 
measurements, as well 8s those given in the list, were all made by 
means of the aneroid. T o  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, 48". 5 ; sunk 16 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 1+ foot, in somewhat moist soil, 
44". At 200 feet, exposed thermometer, 58" ; in shade, 51O.5; 
sunk 14 foot in sandy soil, 46". At 450 feet, exposed thermo- 
meter, 62'; in shade, 41"; sunk 9 inches in sandy soi1, 48". 
Also, at one of these islands a thermometer was sunk 22 inches 
in a gravelly soil, and examined every two hours for twenty-four 
hours. 

The following is a list of the Flowering Plants and Ferns col- 
lected :- 

The mean of all the observations was 42O.38. 

Ranunculacee, 
Coast to 500 

feet. soil granitic. W. side, at Kingnite, Cumberland 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. 
B. hyperboreus, Rottb.-Fl. June and August. Alt. 200 feet. 

E., Disco, Dark Head, and W ~ ~ O X  Point. W.9 Cumberland Gulf, 
Cape Searle, Scott's Bay, Cape Adair. Grows in small pools of 
water, the depth of which modifies its appearance. 

B. pygntxem, 'Wahl.-FJ. June  to August. Range same on 
both sides. Any soil, and grows in small 
tufts of from 6 to 12 plants. E., Disco and Hassen Islands, Dark 
Head, Danish Head, and K k o x  Point. W., Cumberland Gulf, 
Cape Searle, Scott's Bay, kc. 
2. sulphureus, DC.-F1. June to Sept. Range as in last species. 

Ut., Sea to 200 feet. Any soil. Flower often white, and the 
whole plant is often under the snow, except the flowel. 
petals very deciduous, and the seeds are often not shed till next 

4 2  

~ ~ ~ Z ~ I Z C U Z U S  @%is, Br---Flowers in August. 

E- and W. 

Alt., Sea to 1000 feet. 
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W n g .  E., Dark Head and Dauish Head. W., ICingnite, 
Cumberland Gulf, Cape Sesrle, Scott's Bay, Cape Adair. 

Papavcracace. 
Pupuvci* nudicaulc, L.-Fl. June to Sept. Alt., Sea to 1,500 

feet. Any soil, but chiefly on glacier-drift of a clayey nature; 
and amongst animal refuse, where Esquimaux huts have been. 
Flower sometimes of an inky blue colour, with yellow flowers 
often on the same plant. TIE nativcs appear to makc no use of 
this species. 

Crucif rce. 
Alt., Sen to 50G feet. 

Range limited to the following localities ; on trap in loose soil, 
and associated with few other plants. E., Disco, D ~ K  Head. 
W., Cape Searle. 

Range, 64' to 74'. 
Alt., Sea to 1,500 feet. Mossy soil, amongst Spihagna, Cyp*acece, 
&c. E., Disco and I-Imsen Islandq, Dark I-Icad, Horse Head, 
Wilcox Point. W., Cumberland Gulf, Cape Searlc, Scott's Bay, 
bC. 

C. p u t e n s i s ,  L.-F1. June and July. Alt., 200 feet. E., Disco. 
Dm6u gluciulis, Adams.-F1. June. Alt., 500 to snow-line. 

On trap soil, growing singly, with long filiform roots running deep 
into the soil ; appearance mich modified by elevation and exposure. 
E., Dark Head. 

I n  
conimon with soinc other Drahas, it sends up two sets of flowering 
stems, in the c:idier and later parts of the season respectivcly; 
the siIicu1~ of the Iatter generally retaining their seed during the 
winter. E., Diirk Head, Upernavik, Horse IIeacl, Wilcox Point. 
W., Cumbei-land Gulf, Capes Sesrle and Adair. 

Alt., Sea to 1,000 feet. 
On any rocky and granitoid soil. E., Dark Head, Danish Head, 
%%%ox Point. W., Xingnitc, Cumberland Gulf, C a p s  Seal.le and 
Adair. 
D. siiuricellu, '\?ahl.-Fl. June and July. Alt., Sea to 500 

feet. Soil granitoid. Perennial. E., Wilcox Point. W., Ct~pc 
Searle, Scott's Bay. 

D. stellata, Jacq.-Fl. June and July. Soil granitic. E., 
Wilcox Point. 

B. kuppoiiica, DC.-Fl. June, July. Alt., 1,000 feet,. Soil 
granitoid. Very varialdc. E., Wilcox Point, Dark Head. TV., 
Cape Searlc, Scott's Bay. 

Yesicaria arctica, Rich.-June. At. ,  500 feet. Soil granitic. 
Roots sinking deep. 

Cochlcariu oflcinalis, L.-VI. June to Aug. Alt., Sea to 200 
feet. Grows I-cry profusely. The vnrietics feizcstrata, arctica, 
and anglica are not so common. E., Hassen Island, Dark Head, 
Upernavik, Horse Head, Duck Islands, Wilcox Point. w,  
cumberland Gulf, Cape Searle, Scott's Bay. 

Common on both sides. 

Ar&s alpi7m, L.-FI. June to Sept. 

Cardamine bellidifolia, L.-FI. June to Aug. 

W., Cape Senrle. 
D. hirta, L.-Fl. June  to Aug. Alt., Sen to 2,000 feet. 

D. qucstr is ,  Br.-Fl. June to Aug. 

E., Wilcox Point. 
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Poteiitilla tridentata, L.-July, B u g  Alt., 300 feet. In 
crevices of granite rocks. W., Niatoltk, Midliattwack Islands, 
Cumberland Gulf. 

P, emarginata, Psh.-July,. Aug. Alt,, 500 feet. W., Niatolik, 
Kickertine Island, and liingnite, Cumberland Gulf. 
P. itkuea, L.-June to Aug. Sea to snow-line. The specimens 

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. Valtliana, 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. ibarusta, 
Vahl., and P. Jamesoniana, Grev., are also varieties of it. E., 
Hassen Island, Dark Head, Horse Head, Wilcox Point. w., 
Cumberland Gulf, Cape Searle, Scott’s Bay. 

Onagracea 

Are they nearer var. pulchella of Br. 2 

Epilobium alpinurn, L.--July. E., Disco. 
E. latfolium, L.--June to Aug. Any soil ; 

spreads much, but in some places seldom flowers. I n  warm valleys, 
in a soutberu exposure, it grows luxuriantly ; in such places, I 
have sevcral times found the exposed thermometer to indicate 80’ 
to 90’. The highest temperature I ever observed in these regions 
was 106’ Fahr. E., Hassen Island, Dark Head, Women’s Island, 
Wilcox Point. W., Cumberland Gulf, Cape Senrle, Scott’s Bay, 
&C. 

E. angustiflium, L.--Aug., Sept. Alt., 1,000 feet, Only 
found in the locality indicated, where it occupied a large space of 
ground amongst Salix arctica. W., North side of Winter Har- 
bour, Kingnite, Cumberland Gulf. 

Alt., 1,000 feet. 

Haloragracee. 
H&puris vulgaris, L.-F1. Aug. Range limited. at . ,  100 

W., Ificker- feet. 
tine Islands, Cumberland Gulf. 

In  small pooh, to a temperature of 56’ Fahr. 

Saxayragacece. 
Xaxzyraga oppositvofolia, L.-F1. May to July. Alt., 1,500 feet. 

E., Disco, Hassen Islands, Dark Head, Wilcox Poitit. W., Cum- 
berland Gulf, Cape Searle, Scott’s Bay, &c. 

S. tricuspidata, Retz.-FL June to Sept. Alt., Snow-line. 
Any soil, and may reach a foot in height, E., Disco, Hassen 
Islands, Dark Head, Women’s Islands, Horse Head, Wilcox 
Point. 

S. Aiwon, Jacq.-Aug., Gept. Ah., 300 feet. In  clefts of 
granitic rocks. W., ICingnite, Middliattwack Islands, and Ninto- 
b g  in Cumberland Gulf. 

S. nivalis, L.-Fl. July, Aug. Best 
in-damp-soil, moss . E., Dark Head and Wilcox Point. w,, 
cumberland G ~ E ,  Jcott’s Bay, Cape Searle. 

cwnua, L.-Aug. Coast t o  200 feet. By the sides of 

W., Cumberland Gulf, Capes Searle and Adair. 

Alt., Coast to 1,000 feet. 
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rivulets, amongst mosses, &c. W., Kickertine Islands, Kingnite, 
Cumberland Gulf, Scott’s Bay. 

S. rivularis, L.--July, Septa Coast to 2,000 feet. Any soil, 
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 Bay, Cape 
Adair. 

S. ccespitosa, L - J u n e  to Aug. .Coast to snow-line. 
The following varieties occdr :- 
1. Leaves variable, the cauline ones entire. 
2. Leaves tripartite and cuneate. 
3. Lwvea of both forms, and iu 2 or 3 flowers on the -me 

Common on both sides. 
S. ~ircuZus,  L.-Aug. Alt., 100 feet; on clay soil; it .grows 

singly. W., Scott’s Bay. 
S. stellaris, L.-Aug. Alt., 200 feet. On granite, and often 

viviparous. W., Kickertine Island, Cumberland Gulf. 
8. foliolosay Br.-July. E., Disco. 
S. hieraci@oZia. W. 6t K.--Aug. Alt., 100 feet j on moist 

Chrysosplenium altern$oliuna, L.-Aug., 011 the beach amongst, 

stem. 

granitoid soils. 

mosses. 

W., Banks of a river south of Scott’s Bay. 

W., Middliattwack Islands, Cumberland Gulf. 

Composite. 
Gnaphalium sylvaticum, L.-June to Aug. .Ale., 1,000 ,feet. 

Any soil ; very variable. E., Dark Head, Women’s Islands, 
Wileox Point. W., Cumberland Gulf, Cape Searle, Scott’s Bay, 
Cape Adair. 

Antennaria a&ina, L.-Juhe to Aug. a t . ,  1,000 feet. Pro- 
fessor BaEour has doubts whether this be alpina. w., Kingnite, 
Kickertine, Middliattwack Islands, Cumberland Gulf. 

Arfiica montana, L. (angustifolia, Vahl).-June to Aug. Alt., 
500 feet. Varies niuch ; he@, 1 inch 1 foot; is smaller in 

Point. 
Artemisia borealis, Pallas.--June to July. Alt., 500 feet, In 

crevices of rocks. 
Erigeron una orus, L.-July to A%* A h  ’700 feet. Varies 

much in size. fargest specime% 18 k h e s .  E., Hassen Island, 
Dark Head, Wilcox Point. W.7 Cllmberland Gulf, Capes Swle 
and Adair, Scott’s Bay. 

Taraxacum pakstre,  DC.--July, Aug. Sea to 500 feet. E., 
Disco, Dark Head, Wilcox Point. w., Cumberland Gulf, Cape 
Searle. 

trap than in granitic soils. E., Dark Hmd, x orse Read, w & ~ ~ ~  
w., Cumberland Gulf, Cape Seide. 

w., Kingnite, Cumberland Gulf. 

Campanulacece, 
Canpanula linyoliu, H=:nk.-Aug., Sept. Alt., 500 feet on 

granitic soils. W., Cumberland Gulf, Cape Searle, Scott’s Bay, 
C. uniJora, L.-June to Aug. Alt., 500 feet. There seem 

to be two varieties of the plant. E., Disco, Hassell, Dark Head, 
W ilcox Point. W., Cumberland Gulf, Capes Searle and Ad&, 
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yacciniacec. 
Vaccinium uliginosum, I,.-Fl., May, June. Sen to snow-line ; 

often covers large spaces, sin,pIy or associated with Cladonia 
ranggifrina. The largo and juicy fruit was abundant wherever 1 
saw the plant. 

Y;  Yitis-ldrea, L.---May, Junc. Ah., 500 feet, E., Wilcox 
Point. 

Common on both sides. 

Ericacec. 
Cassiopeia tChYLgOJZu, Don.-July, A I I ~ .  Alt., Snow-line. 

,Occurs everywhere, like the Cullz~na of Scotland, and made B fire 
for US at night when travelling, besides an excellent couch under 
the shelter of R boulder-no unnecessary luxuries in my longer 
journeys inland to the West of Cumberl~~nd Gulf, &c. Common 
on both sides. 

C. hypnoides, Don.-June, July. Alt., 50 feet. In sandy flats 
on the coast, in dense masses. W., Kingnite, ICickertine Islands, 
Niatoling, and Cape Searle, Scott’s Bay. 

Azalea pyocumbens, L.-June, July. Alt., 500 feet. E., 
Wilcox Point. 

Ledum pahistre, L.-Aug. Mossy soil. 1-Ias.a powerful odour, 
an& is hence used by the natives in packing and preparing their 
Seal skins; also used as ten. E., Dark Head, Women’s Islands, 
Horse Head, Wilcox Point. W., Cumberland Gulf, Capos Searle 
and Adair, Scott’s Bay. 

Andromeda p l i j o l i a ,  L.-July. Mossy soil. E., Disco, 
Wilcox Point. 

Alenziesiu (PhyUodocej camilea, I,.-July, Aug. Alt., 300 
feet, In granitic and mossy soils, with Ledui~i .  E., Dark Head, 
Horse Head, Wilcox Point. W., Cumberland Gulf, Cape Searle. 

Rhododendroia Lopponicwn, L.-June, July. Alt., 1,000 feet. 
Often cover3 large spaces, 5owering in great profusion ; more 
frequent on the E. side. E., Disco, Hassen and Women’s Ialands, 
Dark Head, HOIW I-Tend, Wilcox Point. W., Cumberland Gulf, 
Cape Searle, Scott’s Bay. 

Pyrola rotundiJolia, L. (chloi*antha, Sw.).-Aug. Vely common 
on any soil ; speeipleiis occur with only one flower. Common on 
both sides. 

Diapensia Lapponica, L.-Jiily, Aug. Sea to 500 feet. The 
withered leaves of former years remain 011 tlie stem, closely packed 
below the living ones. Often grows on cxposeil plains, and on 
dry soil. Common on both sides. 

Bwciginacere. 
Mertensia mavitinaa, Don.-July, Aug. 

Scrophuloriacec. 

Beacli, amongst sand. 
W., Cape Searle. 

Pedicularis ayctica, Br.-July, Aug. Sea to 500 feet. E., 

p -  =one4 Durand.-July, Aug. Sen to 1,000 feet. Trap soil. 
Dark Head, Wilcox Point. 

E., Bassen Island, Dnrlr Read, Horse Head. 

W., Cape Searle. 

W., Capo Senrle. 
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p.  hirsuta, L.-June, July. Alt., 800 feet. The most comnion 
of the genus. E., Disco and Hassen, Women’s Islands, Dark HWd, 
Wilcox Point. 

p .  Langsdm$i, Fischer.-June, July. Alt., 500 feet. E., 
Dark Head, WiICOV Point. w., Ihgni te ,  Cape Searlo, Scott’s 
Bay. 
P. Nelsoni, Br.-June, July. Ah., 300 feet. W., Kickertiue 

Islands, Middliattwack, Cumberland Gulf. 
P. Lapponica, L.-June, July. 
EupArasia qgicinalis, L.-July, Aug. Sen to 50 feet. Tile 

W., Cumberland Gulf, Cape Soarle, Scott’s Bay. 

E., Disco. 

w., Icingnite, Cumberland Gulf. 
Plumbaginacea?. 

plants wcre very small. 

Armeria vulgaris, Wi1ld.-July, Aug. Sen to  500 feet. Only 
seen at Cape Searle, OD trap soil. W., Cape Scarle. 

Polygonacece. 
Polygoiaum viviparunz, L.-June to Aug. Coast to 500 feet. 

Cummon on both sides. 
oxyriu wnfurnais, L-Iook.--June tr, Aug. Sea to snow. Very 

common, but -net used by the natives as a cure for scurvy, for 
which they use the stomach of a recently killed Deer. Common 
on both sides. 

Kanigia  Islandica, L,-,July, Ang. 50 to 500 feet. On the 
ground moistened with water from melted snow, and in moist 
crevices of rooks. W., Cape SearIe, Middliattwnck Island, and 
Kingnjte, Cumberland Gulf. Annual. 

Empetracccz. 
Znaptrum nigrum, IJ.-May, June. Renclies snow-line. Very 

common in some places, and with fise fruit, which often survives 
the winter. In a u h ~ n n  it8 berries, with those of vacciniunl 
uliginosum, are Collected and eaten by the Natives. These are 
also eaten by COPVUS cO?’ax, v ~ .  Americanus, and Plectrqphanes 
,sivalis and p. lapponica ; while tho Grouse are fond of the young 
twigs. Common on both sides. 

Betulucee. 

Betula %ana, L.-June. Not See11 north of Disco, nor on tho 
west side. E., Disco. 

Salicncea 

Sa& arctica, Br.-May, June. Alt., 1,500 feet. The tallest 
plant secn was 4 feet in height ; it oftell grows to n considerable 
size, spreading over the southern face of some boulder. Comma? 
on both sides. s. reticulata, L.-May, June. Ah., 500 feet. E., Dark Head, 
\viIcox Point. W., Scott’s Bay. 

S. herbacea, L.--IMay, June. Coast to snom-line. Covers 
extensive tracts, and that too where most other plants cease to 
appear, except Jmci and L ~ t d f f .  The Grouse feed on the 1e;tves in 
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spring. 
d o m y  seeds wafted in clouds over land and sea. 
sides. 

Cumberland Gulf. 

nite and Scott’s Bay. 

Professor Balfour. 
Cumberland Gulf. Frequent. 

In dry fine weather in September, I have often seen its 
Common on both 

S. vestita, Pursh.-May, June. Alt., 200 feet. W., Niatolik, 

S. desertorum, Rich.-May, June. Ah., 100 feet. W.,King- 

S. arbutifozia, Sm.-May, June. Alt., 200 feet. Detected by 
W., Kickertine and Middliattwack Islands, 

Melanthacece. 
IlbJieldia palustris, L.-June. Alt., 500 feet. Moesy soil. E., 

W., Kingnite, Cumberland Gulf, Cape Searle, Wilcox Point. 
Scott’s Bay. 

Juncacee. 
Luzula spicata, Desv. -June, July. Alt., 100 feet. W., 

Niatolik, Kickertine Islands, Kingnite, all in Cum berland Gulf. 
L. spadicea, DC.-June, July. Alt., 100 feet. In  marshes 

amongst Sphagna. W., Kickertine, Kingnite. 
J;( urcuPtcd, Hook.-July, Aug. Coast to snow-line. The seeds 

of this and other Luzzalce often survive the winter, being suddenly 
covered with snow, and thus  afford a supply of food in spring to 
many Birds in their northward migration, while they are equally 
serviceable in autumn on their return. 

L. hpperborea, Bs.-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 seasou. Common on both sides. 

Alt., 200 feet. 
I?.., Cumberland Gulf, in various places. 

biglumis, L.-June, July. Coast to snow-line. Corn- 

J. castaneus, Sm.-June, July. Alt., 150 feet. Grows where 
W., Cumberland 

J. arcticus, Wil1d.-Aug. Alt., 100 to 150 feet. Mossy soil 

Frequent on both sides. 

L. campestris, Br., v. congests.-July, Aug. 

watcl; has stood in the early part of the year. 
Gulf, in various places. 

W., Middliattwack Islands, Cumberland Gulf, Scott’s Bay. 
Cyperacece. 

Eriopimrum capitatum, Host.-June, July. W., Cumberland 

E. angustifolium, &th.-June, July. Coast to 300 feet, Corn- 

Carex 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. 

6- +sapdra, Br.-July, Aug. W., Kingnite, Cumberland Gulf. c* Emactilk, L.-July,  Aug. Alt., 500 feet. Grows in marshes, 

Gulf, Cape Searle, Scott’s Bay, Cape Adais. 

mop on both sides. 

Wilcox Point. 

dead tufi of grass. 

W., Cape Searle and Scott’s Bay. 

E*, w ~ W X & b t .  W., Scott?H Bay. 
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C. vulgaris, L.-June, July. Coast to 300 feet. w., Cum- 
berland Gulf. 

C. glareosa, Wah1.-June, July. A t  the sea-level on the sandy 
beach, in large circular tufts. 

C. stans, Drej.-June, July. Sea to 1,500 feet. 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. Coast to 500 feet. 011 ex- 
posed plains. E., wilcox Point. W., Cumberland Gulf. c, compacta, Br.-June, July. Coast to 200 feet. Very corn- 
men, and grows amongst mosses in marshes. Specimens nearly 
2 feet high seen. E., Dark Head, Wilcox Point. W., Cumber- 
land Gulf, Cape Scott’s Bay. c. aguatilis, Wahl.-July, Aug. I n  bogs. E., Disco. c. Ieporina, L.-June, July. Ah., 200 feet. I n  marshes amongst 

C. capillark, L.-July, Aug. Alt., 1,000 feet. On granite 

c. serpoides, Mich.-June, July. On granite cliffs. E., 
W., Cumberland Gulf, Cape 

C. Vahlii, Schkh.-June, July. Coast, 500 feet. I n  mossy soil, 

C. ravgora, Smith.-June, July. Coast to 500 feet. I n  

w., Cumberland Gulf, var. loo. 

mosses. 

cliff@. 

Women’s Islands, Wilcox Point. 
Searle, Scott’s Bay. 

and about the edges of bogs. 

marshes. 

W., Kickertine Islands, Cumberland Gulf. 

W., Cumberland Gulf, var. loc. 

W., Cumberland Gulf, V R ~ .  loc. 

W., Cumberland Gulf, various localities. 
Graminece. 

Alopecurus aZpinus, Sm.-June to Aug. Most plentiful about 
old Esquimaux settlements ; greatest height, 2 feet. Common on 
both sides. 

Culamugrostis canadensis, Nuit.-Aug. W., Cape Searle. 
Agrostis vulgaris, L.-Aug. Alt., 200 feet. On both d1-y and 

moist cl8s. W., Cumberland Gulf. 
A. 9-upestris, Wi1ld.-June, July. Alt., 50 feet. On.dry 

soil. W., Middliattwack Islands, Cumberland Gulf. 
H~C~OCJLZOC abina, Br.-.July, Aug. @aches the snow-line. 

A very common Arctic grass ; greatest height, 2 feet. Common 
on both sides. 
W. pauc$ora, Br.-June, July. Sea to 100 feet. On sandy 

soil by rivers, &e,, and on the coast. W V  Cumberland. Gulf, var. 
loc. 

Poa aZpina, L.-Aug. Alt., 1,000 feet. w., Cumberland Gulf, 
var. ~oc., Cape Searle, Scott’s Bay. 

p.  arctica, L.-July, Aug. Coast to snow-line. Perhaps the 
commonest Arctic grass, and would often form fine pasture. Com- 
mon on both sides. 
P. cenisia, AK-JuIy. Alt., 500 feet. W., Kickertine and 

Middlircttwack Islands, Cumberland Gulf. 
P. Balfouv*ii, P a r n . 4 u l y .  Alt., 500 feet. On cliffs of granite. 

W., Kingnite, Cumberland Gulf, Cape Searle. 
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2‘. angustata, Br.-July. Alt., 50 feet. Confined to the cost ,  

Festuca oviiza.-June, July. W., Kingnite, Cumberland GuIf. 
F. hrcvifolia, Br.-July. Coast to 1,500 feet. Very common 

F. Richardsoni, 1-Iuds.-July. Coast to 500 feet. On granitic 

Elymus arenarius, L.-July, Aug. 
E. mollis, Br.-Aug., Sept. Sea-level, on sandy soil, W., 

Xorth side of Winter I-ILrbour, ICingnite. 
Colpodiuna latifolium, Ur.-July, Aug. Coast to 500 feet. I n  

marshes and in sandy soil. 
Phz)psia algida, Br.-June, JuIY.  Coast to 100 feet. In 

marshes. A very common grass. Common on both sides. 
Trisetunt suhspicatum, Bcauv.-July, Aug. Coast to snow- 

line ; very common, growing sometimes 2 i  Sect high. Common 
on both sides. 

Dupontiu FiscJieri, Br.-July. Sea to 50 feet ; soil, sandy. 
W., Cumberland Gulf, var. loc. 

Pleuropogon . Salinei, Br.-July, Bug. 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 9 inches to 1 foot above the water, bearing its beauti- 
ful purple florets. W., Cumberland Gulf, Cnpc Renrle, . Scotl’s 
Bay, Cape Adnir. 

on sandy soil. 

on any soil. 

soils. 

W. Cumberland Gulf, var. loc. 

Common on both sides. 

W., Middliattwack Islands, in Cumbeqland Gulf. 
E., Disco. 

Common on both sides. 

Eiliccs. 

Woodsia IZvcm1’s, Br.-July, Aug. Range limited. Alt., 100 
to 500 feet, on granilic rocks. I have not found this nor any other 
of the Ferns descend below 100 feet. W., Nintolik, Kingnite, 
Cumberland Gulf, Cape Searle. 

E., Dark I-Iead, Women’s 
Islands, Wilcox Point. W., Nintolik, Kingnitc (very abundaut), 
Cape Searle, Scctt’s Bay, &e.* 

Range more limited than the 
last, not abundant .in some localities. E., Horse Head, Wilcox 
Point. W., Cumberland Gulf, Cape Searle, Scott’s Bay. 

A Fern of great 
benuty and of rapid growth ; ascends 108 feet higlier than the 
other species. The most characteristic spccimciin of the Tar. 
delztala were found growing among the dead roots of Salix arctica, 
on N. side of Winter Harbour, Kingnite, in Cumberlaiid Gulf. 
E., Disco, Women’s Islands, Wilcox l’oint. W., Xicliertine 1s- 
lands, ICingnite, Cumberland Gulf, Scott’s Bay. c. alpina, Desv. (?)-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, 

w. hypcihrea, Br.-July, A u ~ .  

W. glabeZla, Br.-July, Aug. 

Cystopteris f iagil is ,  J3ernh.-July, A u ~ .  

*None of the roots brought home have developed into W. Itypcrlorca. 
They have all turned out to be either W. Ilvensis or W. glabella, though the 
fronds brought liome corresponded with W. hgperlorea. 



this practice affords very satisfactory results, as i n  the 1inncls of 
Mr. John Roy, sen., nurseryman, and the Rev. Mr. Beverly.* 

Eguisetacece. 
AI t., C oast to 500 

feet. E., Disco, Dark I3ead, Wilcox Point. W., CumberlaucI 
Gulf, Scott’s Bay. 

A1 t., 100 feet, 
Soil, granitic. W., Inland from Cape Searle. 

~ q ’ u i S e t U ? 7 2  arveme, L.--Only seen bar~.cn. 

E. variegatunz, Schleich.--Only seen barren. 

Lpcopodtacere. 
Lgcopotliuna aia?totinum, I;.-Aug. Only seen once, rind at an 

\\r., North side Of \57i~~ter  Harbour, Kingnite, 

L. aZpi?tunt, L.--Coast to  snow-line ; seen in all parts of these 

&ration of 200 ft. 
in Cumberland Gulf. 

regions visited by me. Coinmon on both sides. 

XXXII.-MR JOHN SADLER’S LIST of ARCTIC CRYPTOGAMIC 
and other PLANTS, collected by ROBERT BROWN, EsQ., 
during the Summer of 1861, on the ISLANDS of 
GREENLANJ), in BAFPIN’S BAY and DAVIS’ STRAIT, and 
presented t o  tile HERBARIUM of the BOTANICAL So- 

[Reprinted, by Permission, from the Trans. Bot. SOC. Edin-  
burgh, vol. vii., 1862, pp. 3 7 4 4 . 1  

CIETY. 

~ 

No. 1. Collected on the Big Duck Island mid Duck Islands, 
Baffin’s Bay, J u n e  8-11, 1861. 

Stereocauloil paschde. Lecniiora tartaren. 
Cladonia uncialis. L. ventosn. 
C. papillaria. Gyrophora hirsutn. 
Cetraria Islnndicn. Coriiicularia ochroleuca. 
C. nivnlis. C. bicolor. 
l’armelin parietina Tar. F o g  onatum alpinurn. 
P. saxatilis. Bry urn crespiticium. 
P. omphalodes. Hypnum nduncum. 
P. conspersn. 

* Amongthe Arctic Ferns brought home by me, and reared by Mr. Beverly, 
were found last Fear several plants of one which he, and sevcrnl others who 
examined it, 6U6peCted to belong to this spcCiCS. They were led to this 
suspicion by observing the form ana habit of the fronds, nnd especidly the 
nnturc cf the rhizome, which spreads more widely, and throms up it8 small 
tufts of upright fronds at greater‘ jntervlils t],an c. j h ! j i l i s .  Just now (June 
1869) the plants m e  in good conaition, but the fronds seem not quite 50 like 
those of C. a+z’m 08 they were last year. Tho@ this Fern is evidently 
different from the common forms of ~ . f i a g i l i s ,  nnd in several respects 
approaches the so-cnIIed C. t c n z t i ~ ,  in others c. aZpina, it may perhaps prove 
to be only an extreme form of C.fi.agiZis. Rut it shall he ‘carefully watched 
38 it grows, in Order to fix its identity. At all events, in it5 prcsent form, if 
it is not c. ahinn, it is intermediate between that SpeCieS aud c. frugilis, and 
as worthy of being raised to the rank of a separate species, as many other 
varieties that have been so treated. 
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No. 2. Collected on Browne Island, one of the Women's Islands, 
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, var. 
Several species of Stereocaulon Pogonatum alpinum. 

Dicranum Richardsoni ? 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. 
Cornicuhria bicolor. G. proboscidea, var. 
C. pubescens. Cetraria nivalis. 
Lecidea rupestris. Lecidea geographica. 
L. petma. L. geo., var. apicuh. 
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. 
Salix Lapponum. On all the Papaver nudicade. On all the 

islands. islands. 
StelLzria humifusa. Duck Is- Silene acaulis. Duck Islands. 

land. Empetrum nigrum. Duck bl. 
Saxifraga 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 longicruris of De la Pylaie's 
C'Flora of Newfoundland " occurring plentifully within the Arctic 
Circle ; and Melobesia calcarea, hitherto only recorded from 
Spitzbergen, for the first time in Davis' Strait (Hasen Island, 
four fathoms). 

XXXIT.1.- PLANTS from SMITH'S SOTJND. (From the 
Enumeration of the  Arctic Plants collected by 

(c Dr. I. I. HAYES in his Exploration of Smith's Sound, 
(L between parallels 78th and 82nd, during the months 
(( of July, August, and beginning of September 1861. 
(( By E. DURAND, THOS. P. JAMES, and SAML. ASE- 
(( MEAD." Proceed. A d .  Nat. Sciences of Philadel- 
phia, March 1863 ; vol. for 1863-1864). 

~.-PEBNOGAMOUS PLANTS (52 ; the localities mentioned are 
int, Netlik, Port Foulke, Cape Isabella, and Tes- . ByE.Dmtm.  

are included iu Dr. Hooker's List of Arctic Plants, 
see above, page 226.-EDITOR.] 
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II.-CRYPTOGAMOUS PLANTS. 
1. Lycopodiacece. 

Lycopodium annotinum, L. Tessuissak. 

2. Jfusci (36). 
Andrea petrophila, Ehrh. ? 
Rarbula rurdis, Hedw. 
Orthotricum affine, Schr. 
Grimmia spiralis, Hook. & 

Racomitriurn lanuginosum, 

Polvtrichum juniperinurn, 

Tayl. 

Brid. 

Hedw. 
Aulacomium turgidum, Schw. 
Bryum Duvallii, Voit. 
B. -purpurascens. 
73. arcticum, Brid. 8z Sch. 
B. rutilans, Br. & Sch. 
B. cyclophyllum, Br. & Sch. 
B. crudum, Sch. 
B. nutans, Schr. 
B. palustre, L. 
B. aneum, Blytt. 
Mnium &ne, var. 

3. Lichenes (16). 
Alectoria bicolor (Ehrh.), Ny- 

A. sulcaa ? (Lev.), Nyl. 
A. ochroleuca (Ehrh.), Nyl. 
Lecanora ventosa, Ach. 
Neuropogon Taylori, Hook., 

lander. 

Nyc - 
Platysma cucullata, HOE 
P. nivalis, Ach. 

4. AZge (16). 
Fucus vesiculosus, L. 
Alaria esculenta, Grev. 
Ulva latissirna, L. 
Laminaria phyllitis, Lam. 
I;. longicruria, Pylaie. 
L. fascia, Ag. 
I;. saccharins ? Lam. 
Rhoayrnenia interrupta, Grev. 

By T. P. J m s .  
Mnium rugicum, Bland, 
M. rostratum, Schw. 
Meersia Alhrotinii. 
Bartramia (af. calcares). 
Conostomum boreale, Swartz. 
Splachnum Worrnskioldii, Brj d. 
S. vasculosum, L. 
Hypnum uncinatum, Hedw. 
II., aduncum, L. 
N. oligorhizon, Br. & Sch. 
H., n. sp. ? 
Cladonia ppxidata (L.), Fries. 
C. furcata, var. racemosa, Hoff. 
C. ignota ? 
Lecidea geographica ? Hoff. 
Umbilicaria hyperborea ! Hoff. 
U. ignota ? 
Verrucaria popularis, Floerk. 
V. maura, var. striatula, Hoff. 

By T. P. JAMES. 
Plocadium elegans (Ach.), Nyl. 
Parmelia saxatilis (L.), Ach. 
P. Borreri, Turner. 

P. conspersa (Ehlh.), Ach. 
Dactylina arctica (Rich), Nyl. 
Stereocaulon denudatum, 

S.  condensatum, HOE. 

Enteromorpha compressa, @re./. 
Solieria Chordalis, Ag. 
Cladophora arcts, Dill. 
Bryopsis plumosa, Ag. 
Desmarestia aculeata, Lam. 
Chatomorpha littorea, Haw. 
Ectocarpus ? 
Sp. iguota ? 

P. Stygia (L ), Ach. 

Floerk. 

By 5. ASHMEAD. 

N~ new species were determined ; living roots brought home 
ceased to live in the spring at Philadelphia; and the seeds ~01- 
lected, or found in the soil brought home, failed to germinate, 
though the Arctic soil was apparently very rich, and thou& 
eipery care was taken. 
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XXXIV.-FLOILULA DISCOANA : CONTRIBUTIONS to  the 
PHYrrO-GEOaRAPRY of GREENLAND, within the Parallels 
of 68” and 70’ North Latitucle. By I)R. ROBERT 
BROWN, F.L.S., F.R.G.S., &c. 

[Reprinted, by l’ermission, from the “ Traiisactions of the Botanical 
Society of‘ Edinburgh,” vol. is.. part 2, 1868, pp. 430-465.3 
Read July 9, 1868. Slightly abridged; and revised by the 
Author, March 1875.* 

I. Revieto of Crcen~and Bota,&ical Literatz6rc.-~‘he flora of 
Greenland has been at  mrious 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 Gicseclre), Professor of Minerdoey to the Royal 
Dublin Society, who had passed several years in Greenland as a 
mineral collector, published a list of the plants of that country.? 
His list comprehends a large number of species, but he is mani- 
festly wrong i n  regaid 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 search of Franklin, 
and the Surgeons of Whalers, hare at different tinies added to our 
knowledge of‘ the distribution of the plants, by collecting on 
various portions of the coast.$ But by fw the most important 
collections which ever came from Greenland were those of Vahl, 
who botnnised 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 
“ Gronbnd gcograpliisk og statistislr,” by my fi-iond 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 Chw~land. t Article “ Greenland,” Bremster’s Edinburgh Encyclopredia. 1 Lyall’s collections, by Hooker, in Journ. Linn. soc. Bot. vol. i. pp. 114- 
124; Notes on Arctic Plants, Dickie, Journ. Linn. Soc. Bot. vol. iii. 
(1859) pp. 106-112 (plants collected by Clarke, Clark, Maitland, Philips, 
Craig, and Sutherland) ; Dickie (Sutherlapd’s Plants) in Appendix to Ingle- 
€eld’s ‘‘ Sunimcr Search for Sir John Franklin,” (1853) ; Dickie on Philpott’s 
Plants from Lancaster Sound, Linn. Soc. Journ. Eot. vol. xi. p. 92 ; Sir W. J. 
Hooker and Dickie in Appendix 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. Sac. Bot. vol. v. p. 8 5 ;  Taylor 
on Davis’ Strait Plauts, Trans. Bot. Sac. vol. vii. p. 323, or Edin. Phil. Journ. 
1862 ; Sadler’s Notice of Cryptogamia collected ,by It. Brown on islands of 
Baffin’s Bay, Trans. Bot. Sac. vol. vii. p. 374 ; Sutherland on Qstopteris 
alpin% Trans. Bot. SOC. vol. vii. p. 393 ; and generally Hooker, Linn. Soc. 
Trans. 1861. 
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Johann Martin Lange of Copenhagen, forming a sumniary of tho 
]&ours of all former Danish botanists, and a determination of the 
collections of Egede, Vahl, Rink, HolbBl, and others contained in 
the Herbarium of the IJniversity of Copenhagen.” Drs. Kanef 
and Hayes$ have-added to our knowledge of the plants of tho 
extreme northern shores of Greenland. Professor Lange’s list, 
dealing only with the Danish possessions in that country, does 
not touch up011 thesc. It is to be hoped, lioivever, that he will 
yet undertake an extended flora of Greenland, n task for which he 
is BO well qualified, both from his knowledge of the subject and 
the opportunity which he possesses of consulting I-Ierbaria. 

11. TIE prese?Lt Collections.-During the SummeI- of 1867, from 
June until Septembei*, I passed the Season in Danish Greenland, 
coIlecting specimens in all de11nrtments of natural history, and 
pursuing scientific investigations. The summer was very fab-oup 
able for botanical rcsearch. Accordingly, though my time was 
very liinitcd, nud greatly occupied wit11 other pursuits, I made 8 
1:Lrge collection of thc plants, of all orders, found in the coilnt1.y 
between &yxksniinrlc : L I ~  I C ~ d l ~ s m t .  As the country was chiefly 
in the vicinity of Disco Bay, I have ilciioniinatetl the accouiit 
of these collections the Floruka Biscoenn. ‘Fhesc plnlits :~ro 
here enuineratcd by thc assistance of various botauicnl frionds, 
whose reputation is a suflicient gonrantcc for thc :\ccuracy of tho 
lists under tliek names: Thoug-11 containiug fcw plants rwlly 
new to science, the list is interesting as being thc most complete 
one of the plants of that section of country, aid  as adding to OUI. 
knowledge of the phyto-geography of the coast,-the earlier 
collections being to a great estent u S d e S S  for that purposej as tho 
labels merely afforded the information that they mere collected in 
“Greenland.” . . . . . 

111. Clirncite.-During the winter the country is covered \ V j t l l  
snow, and tho plants protected under its warm covering. Darli- 

then COVBL’S the whole face of the couiitry for about foul. 
mouths. About 3 5 % ~  find the beginning of June, according to tilo 
state of the seaSo11, t h  earth %Pill begins to appear. By July 
the allow has generally cleared off. all the lower grounds, and o u ~ y  
lies in llollows, on tho hills, or in places shaded from the Sul1. 
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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 Augyst 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 mantle of snow. 
The soil fiwzes hard to tlie depth of several feet (where it is 80 

thick), and a11 nature slumbers. Meteorological observations have 
been taken at various royd trading posts throughout Greenland.“ 
At Jakobshavn, one of these settlements, Dr. Rudolph, now 
Governor of Upernavik, kept for upwards of three years a care- 
ful register of Ihe thermometer. Jakobshavn was our hend- 
quarters, and tlie locality for the chief portion of the species liere 
enumerated, and it may be taken as typical of the climate of 
Disco Bay. I therefore present the means of temperature there, 
as B mean of the climate over the region embraced in the title or 
this paper. 

THERMOMETRICAL MEANS OF THE CLIMATE OF JAKOBSHAVN. 
Lat. 69O 13’ 26” N. 

January, - 2’4 Fiilir. July, 45‘4 Fahr, 
February, 0’3 August, 42.4 
March, 8‘2 September, 34% 
April, + 18‘8 October, 25’1 
May, 32.5 November, 12.5 
June 41’5 December - 7.5 

Winter (Mean Temp.) - 3.4 summer, + 43.1 
Spring, 1, 19.9 Autumn, 24.1 

Character qf the Country in *hi& 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 travelled bloclts of 
stone. I n  the hollows, where the melting of the snow collects, 
are peaty bogs, and in other places dry heath-looking tracts, 
covered with Empetrum aigrunz, Cassiopeia (Andromeda) tetra- 
qonu, Betula nuna, and such like plants. The eastern side of 
‘these glens is richest in plants, and the vicinity of streams 
and dripping springs yields a considerable variety. In  the 
Waigat Strait, about Kudlesat, Ouiiartok, and Atanakerdluk, the 
geology changes, and bold trap cliffs and dykes burst through 
sedimentary rocks of Miocene age. Here is tlie limited district 
containing the uow celebrated fossil beds of Greenland. 

I may shortly describe each individual district, taking tlie 

* Collectanea Meteoroloyica, Fusc. iv. Hauniie, 1856. Rink, Tillieg Nr. 8, 
“ Meborologie ” til Grihl&d geoyrnphish oy statistish beakrevet, Andet Bind, 
1857. 

Whole year, 22.5. 

IV. 
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year, which 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 G.-To-day we took an excursiou over the island on 
d i i c h  the settlement of Egedesminde (‘ the memory of Egede ’1 
is built. The Eskimo name of i t  is Amiut, and means the summei’ 
place; and they remark, iiot inaptly, that i t  lies in its little 
archipelago of islands, like R spider in its web. Nothing mas to 
be seen but bare granite rocks, worn by ice, or covered with poor 
J?ranklin’s tripe de Toehe-the tuduak of the natives-with 
snowy drifts in every shady place, and bogs in the hollows, or 
lakes with the surface ice yet unmelted. Few living things were 
out : a Bee, II Spider or two, and a Dyticus in the pools, with a 
Snow-bunting (Emberiza niwnlis) lookinglout for a iiestin~-plac~, 
were tlie only specimens of animal life we came across in our 
rambles. No fiowers were its yet above the ground to any extent. 
The Willows were shooting up, and the E n p t r u m  was green 
above the half-thawed soil. Ericrphorums were coming into 
flower, but the only plant in bloom was Cassiopeia tet~ugoiza. 
Mnsses of woolly-looking matter, apparently bleached Confer- 
vacezc, mantled some of the stagnant pools near the village, which 
~vcre half choked up with rotting fragments of Seals and othei. 
animals. Near the top of the island were found larva and cocoous 
of Lepidoptera, pieccs of tlie shell of Echims drobnehiensis, 
Mull., and the shell of a Decapodous Crustacean, apparently 
carried up there by sca-birds, or perhaps by the wind. If‘ we are 
to credit the Eskimo tales of AsuntimR, the south-east wind, i t  
has force enough to carry for some distance much heavier bodies 
than shells. In some of the little valleys me met Greenland 
women laden with the Dwarf Birch, Empetrum, and Willows 
-collectively tho Br~ndseZ of the Danes-for fuel in their 
llouses.~y 

(2.) Christiunshaab.-Lat. 68’ 49’ 19” N., long. 51’ 8’ 14” 
(Nordenskiold) W.-I visited this locality in t1te first week of 
August, and added several plants to my collection. My notes 
describe it as possessing “ more varied scenery than auy of the 
“ other settlements I liave yet seen, lying in a long hope ’ with 
“ green slopes to the wnter’s edge, and fells of syenite 1,600 feet 
‘6 in height in front of the ‘colonic,’ and beyond,- the way 
“ leading through 8 grecn grassy vnllcy,--n lake alive with wild 
‘6 Geese (Amis b~cnta ,  l’dl.). Behind ancl all around are sunny 

6 braes,’ grcen with the nioisture of rushing rivulets, and many 
“ flowers as yet strangers to my collection.” Tho coast between 
Christianshanb anil Claushavn is low and easily landed on, with 
green slopes, anil streams running down from the hills and bursting 
through tlie boulrler-clay. On one of the islands (particularly 
xrikcrtasasul’l, “ the long big island ”) about six miles from 
Christianshaab, I added soveral plants to my collection, particu- 
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mimic cnscadcs over the sea-cliffs. In  some of these lakes or 
boggy places 1 found Iippzwis vulgas.is, which I flid not observe 
anywhere else in the district. A fruitful habitat .for plants 
was the dripping rocks, where a little stream flolved In through 
a valley at  the head of the harbour. Outside of the little 
harbour a few Alga were found, tlie continual grinding of ice- 
bergs off the shore hardly allowing of their growth. Howeyer, 
just below the (' kirke" where we lived, tlie rocks yielded not a 
few species, and tlic scum of pools furnishcd some interesting 
freshwater species. North of Jakobsliavn the coast is very 
similai*-low-lying, with glcns and valleys, the outlets of formcr 
glaciers, scattered with old moraines, brit presenting nothing 
particularly worthy of notice in a botanical point of view. On 
the site of' Eskimo villages (such as Akutout, in Rode Bay) a very 
luxuriant growth of vegetation springs up ; and here I gathered 
soinc plants, which will be found recordcd in their proper places. 

(5 . )  IZlap.tlrK I&t.-'.L'his inlet breaks the coast in lat. GOo 
27' N. Like all of such fjords or inlets, i t  is the site of an ancient 
glacicr which here rcachcd the coast. Tlic entrance of it is in 
Pakitsok Bay, and is marked by an immense terminal moraine, 
where many plants grow luxuriantly." I havc 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 Amcsican 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 tlie head of tlie inlet for several 
miles. On the lcft haid 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 Empctrum, Betula, and Grasses ; 
but on the windward side, whcrc it meets tho blast from the 
glacier, i t  was bare of mgetation, and the fine powdery day 
was blown into hillocks around a few Willow tufts. On the less 
exposed places a few stunted plants grcw, particnlarly Ledzcnt 
palustw, here at least belying its trivial name, for i t  ~ " O I ~ S  mostly 
on dry ground. Between the glacier and this place i s  a flat valley, 
after ascending the first slope, covered with a Ep011gy turf and 
permeated by streams, and ornamented with a little lake where the 
wild Geese breed. On the slope, jus t  before crossing over n little 
ridge to the glacier, I found the rare Lichcn Ductylinn arctica, 
Nyl., in coiisiderable profusion, but nowhere else. This valley is 
plentifully tufted with the fragrant ITicmcldoe a@nu, which is 
used for stuffing the native boots. Crossing the ridge mentioned, 
wo descend a little slope and face the glacier, the overflow of that 
great ~ C T  de glace which overspreads the whole interior of Green- 
land with an icy covering. The slope facing tho glacier and the 

* In this cataloguc " Illartlck " refers to this locality ; '' Ulartlek 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 t o  go fax afield to 
gather the Dwarf Birch for our cooking fire. "On the slope, 
~6 however, survivo nearly all the species of Saxifraga, and 011 
'6 the sunny spots Vacciniuni uliginosum is bearing its pleasant- 
~6 tasted berries, all of which tell us that autumn (after which 
6' cometh the winter, when no man can work) is travelling on 
6' apace. Stel1:trias and Oxyria show themselves frequently, as '' do d S 0  &iloLiUm latvoliurn, and the Eriophoruni with its 
'6 tasselled head of cottony down, in  the boggy places hero 
6' and there, while Stellaria Edwardsii is occwionally Been quite 
'6 abundant at the head of the inlet. Papaver nudicaub is 
6' coining into seed, as well as the species of Pediculaxis, which, 
6 6  with Lycopodium annotinum, &c., maintain their grouud in 
6 6  appropriate situations." The glacier face was in Iat. 69" 24' 
12" N. We entered the iuIet 011 tho 20th of July, and left 011 
t]ie 29th of the same month. 

(6.)  Ritenbenk-Lat. 69" 45' 34'' N., long 51' 7' W.--'rhe 
island on which this settlement is situated is called &pact, and 
presents nothing phytogmphically remarkable. There is a con- 
siderable amount of Dwarf Willow and turf ou it. By the time 
we arrived here (August 20) the Arctic flora was nearly gone, 
SO that Ritenbank does not figure much in this catalogue. The 
shore afforded, however, a few Sea-weeds. 

(7.) SakRak-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 ghciers down between the cliffs 
behind. Here I found Fcstuca ovina, L., in great luxuriance, 
but except a few Alga? from the shallow muddy ice-choked harbour 

did not add greatly to my co~~ection, 
(8.1 .&nnakerdZuk-Lat. '70" 02' 30" N., long. ,52' w. (approx,) 

- - B ~  the time we arrived here Phanerogwnic vegetation WRS 
Over ; and except a few Cl*YPto,aamic plants I have little 

to from this locality. Izere, as 1 have remarked, the geology 
el~tiyely changes from the primitive to  sedimentary formations ; 
a,ld tile few days we spellt here (22nd to 24th Aupust) were 

by me almost elltirely in collecting the Miocene plant,s, 
nlld describing and making Sections of the strata, tho arid slope 
presenting no recent plants 40 collect* Though, of course, the 
limited materials possessed ~ l l l  Scarcely admit O f  deciding what 
influence tilo change of soil, consequent on the altered geological 
conditions, lllay have in giving an altered character to the flora ; 
yet, so far &S I was &le to judge fiwn the decayed plants whictl 
I.cmained above groiind, it seems that they were, to  n great extent, 
different from those gathered on the granitic soil. 

(9.1 Ounartok-Lat. 70' 2' N., long. 52" 24' W. (both npprox.) 
-y-he locality known under this name seems to have been at  
one time a native " house-place," and traces can yet be seen of 
former habitations at the mouth of gurgling creek which flows 
from the mountains, and It IS yet fuvourite camping place for 



264 'R. BROWN, Z'LOEULA DISCOANA. 

the rare visitors and wayfaring-men along this dreary coast. 
&'fuch dObris has been brought down by this creek as i t  dashes 
from the mountain and the inland ice of  Disco IsPnd (for i t  is 
situated on the opposite shore o f  the Waigatz Stmlt, as are nlso 
the two next localities mentioned), and bursts though the scdi- 
mentary strata which lie in its way. 

(10.) Kudles&-Lat. 70" 5' 35" X., long. 52" 32' 1.1;. (npp'ox.) 
-'rhis was the most [northern locality reached by us in 1867. 
Here are green mossy slopes, but as the sun does not reach this 
*pot foy several hours in the day, the vegetation, evcn on the 27th 
of Auguet, was baclrward. Here several streams flow down and 
form a marshy Bat at one place before rexc'ning the sea. On this 
wet ground, and on the sandy "links " which skirt the coast for 
a few yards in breadth at  this place, I found one 01' two plants, 
such as Jzc;ncus trigluniis, L., Equisetimi vuriegatrcm, L., &c., 
which, though not peculiar to  the locality, are yet rathcr un- 
common in this region. 

(11.) Godhuun or Lieuely-Lat. 69" 14' 58" N.," long. 
53" 24' 40" W.-This little post, situated at  the south-western 
point of Disco Island, is perhaps the best known botanical locality 
in all Greenland, having been a regular halting place for whalers 
and the numerous Arctic Expeclitions. Hence me find plants 
from this locdity figuring in all the lists hitherto published, and 
containing Borne not in this catalogue, as by the time we arrivcd 
(4th Sept.) vegetation had almost entirely disappeared. 'rllc 
gettlement itself is built on nn off-lying islet of syenite; bllt oI1 
the other side of the harbour on Disco Island, where the syenite 
meets with tliat great trap dyke which, either in its mitin body 
or in its offshoots, traverses the whole breadth of the isleiid of' 
Disco and the Nonrfioali peninsula, thore is a " warm " sti*cam of' the 
same character as that on the island near Egedesmindr, already 
described. This stream falls into the harbour, flowing through 
a little green valley called Ilyngemarkeii (or the '' lleatll field "), 
backed by huge fells of trap. This Lyngeniarken is tho bost 
botanical locality wliich I liave yet seen in Greenland. Tliougli 
most of the plants lisd fadcd down in this vnlley, yet, fi*orn wll:tt, 
1 was able to identify, or from othcr small collections, i t  upI1eru.s 
to be very rich in species. 
SaZix gZuzicu, Betula nana (seldom over one foot high), I U L O ~ O -  
dendran lupponicuna, Cussiopcia tCt?'u.Pllu, ZnLpetrunz n i p u ) n ,  
Saxij?raga tricuspidata, AS. AZOO~L, 8. cmspitosa, IS. ~ i v ~ l u y i ~ v ,  
Azalea procunzbens, Gnupr'mlizm Wm.Wgk?6llt, I'eroiLica u & , ~ ~ ,  
Arnicn alpha, Bartsiu abkla, C ~ n p ~ i i u l u  u)i$oru, J$~i/obitd?~~ 
angustifoliuna. E ht#Xunt, 2 h . y ~ ~  octopetwlu var. irtteg>+folia, 
Papaver nudicude, Pe~~eulu i* is~anin2ca ,  Silcnc acazrlis, Amieriu 
v~witinaa, Alchendhz vulgnris, k c .  ; and among Cryptogamia, 

* ' G r ~ a h  gives the lat. BR 69' 14' 22," while the late Lieut. lilrich (ill 
general a vcry good observer), according to u mciidi;m altitude giveii me by 
the Royal Chart-OfIice of Denmirk, stdte~i it as 69' 13' 30" P;. ; but 11s Cap.  
Granh's position and mine agree so closely, I believe that we are qeurer tbc 
truth. 

Tlic most characteristic pI:uits 
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Cetraria islandica, c. nivalis, Cladonia gracilis, Peltidea 
aph &sa, Polgtrichunh ju 11 @erinu m, Bnco~i~itrium caneficens, 
,$p7~~wophorurn codlo idcs ,  &c. (&de Dr. Rink, &c.) Tho vaiiey 
graduates by n gentle slope l o  a dark beetling precipice. At 
between one O r  t \VO thousand feet ,from the shore the vegetation 
seems to be lost, and there is only secn mountain clifs or dhbris 
of rocks rolled from above, tl~rou=;h 1v11ich the stream runs 
gurgling along. The most reinnrknble of all tlie plants, how- 
eveI*, which I saw i n  this valley were remaiiis of the ‘‘ Q v m ”  
(Ajzgelica oflcinalis, Roffu.), wcu Irno~vn by its native :ind Norse 
mmes (apparently one of the words of tlie old Norsemell w]lich 
hnve got incorporated ill the Eskiiiio language), Tvhich grerv in 
p&hes by the side of the stream, and occasionally in the moist 
ground. It is one Of the most interesting plants of Gieenlalld, 
lbnd is only found on the island of Disco, in North Greenland. 
It is, however, abundant in the vicinity of South Greedaild fjortls, 
and particularly in the district of Juliunslinnb, so much so, that 
tlla natives my that Disco was once a portion of Juliunsllaab 
district, and that a great angelrolr 01’ wizard towed it north. IIc 
wodd have towed i t  still further had i i o l  a rival cut the ropc 
That is what may be called a “ myth of observation.” The Danes 
and Greenlanders usc the leaves much as a11 antiscorbutic. On 
the lcaves is occasionally foniid Vitrina angel ice .  By the borders 
of the stream, and at the northern head of the valley, I found 
Ache?i~iZZa vzclgwis, L., growing. I heard much of a place, 
about twelve miles from Godhavn, called Qvannemoit, “ the placc 
6‘ of tlie Qvaii,” wliich, if all stories are true, seems to be the 
most agreeable spot in the district. I t  is situated between Iiigli 
falls aiid 6‘ jolcu11s,” with numerous wnterfalls from them, and 
green slopes covered with tho most luxuriant vegetation in all 
Norll~ Grccnlilntl. Angelica IIRS been found nt various 1Jl:LCeS 011 
the island of‘ Disco, but nowliere so :huudairtly as herc, 11s tlie 
m m e  indicates. Tlio Willow is here ciglit feet high” whoa rtlisctl 
up from thc ground. Numerous flowers grow here. B J L O ~ O -  
dcclidron lapponicun~, l’ccliciLlaris~unt?nca, Lcduin g ~cenlandicunt 
(palust?-e), &c., are seen in profusion. Godhavn was the last 
locality we visited in Greenland, and 011 the 12th of September 
wo left in the royal trader “ Hvalfisk,” Capt. Hans Seiftriip, for 
Denmark, just as the sno\v was beginnillg to Cover the hills, and 
tlic nights were getting cold, da rk  and dreary. Bfy tilllo W:M 
much occupied i n  zoologica1, goolo@@, and aStronornicn1 worlr, 
beFides Itaving a full share of the vaned duties of the party, 80 
tllat iny leisure for botany mas limited ; and when we take into 
account the time occupied in going from place to place, tile 
p & ) d  over which the collecting estended did not much exceed 
two months, the whole extent of our residence in the country being 
only three rnontI1s.t 
I I have seen a stem of Bctuh 7mna from Uperzinvilr (78’ 48‘ N.) tlvo 

inch= in diameter, nud another froni South-East Ikiy equally thick. t It has becn neccssiwy to give these clatce, in order to show the times of 
flowering, tinil to iivoid repetitions, thong11 the object of this paper is not to 
furnish iiiiy narrative of tbe journey. 



266 R. BROWN, PLORULA DISUOANA. 

V. Economic Botany of Disco Buy.-( 1.) G~?*dens.-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 the greatest care, a few 
of the hardier vegetables are raised in siuall 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 Hr. Andersen's gardens at Jalrobs- 
havn and ltitenbenk we have most pleasant remembrances. The 
garden at the latter place deserves honourable ineation, and as it 
was, perhaps, one of the most favoured and favourable specimens 
of such, tho description will sufficc for all. I t  is situated on a 
sunny slope, with a southern exposure, and composed of earth 
brought from old Greenland liouses (and therefore richly mauured), 
heaped up to the depth of two €e&. 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, thc miniature summer-house 
in the centre, the green wateriug-pot, and the bird nets over the 
Icttuce, 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 floivers, 
--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, Ernpetrum, Willow, Aiidromedy Leduni, Vaccinium, 
$c., whicli they collect and store for minter usc, or nse immediately 
in the summer. We used this in all our travels, though, indeed, 
;m armful soon blazes up like n bunch of straw. The collection, 
storing, and cutting of the various descriptions of fuel is interesting; 
but 1 must pass it over with this noticc. 

(3.) Food PZants.-Equally erroneous is the notion that they use 
110 vegetable food. Berries form their principal article of vcge- 
1 able diet, and comprehend Slneberries ( Vaccinium uligifiosum), 
Cranberries, Xmpetrurn, Vaccinizcn~ T4tis-idea, &c. Though tlie 
1:~tter is used by the Danish rcsidents as a preserve, yet i t  is not 
eaten generally by the natives ; and even the Blaeberries are eaten 
cautiously by thein, on account of some supposed l~oxious quality. 
(4.) PlUnts usen ~~gie,aicaZl~.--Tliere are some plants, of 

which the flowers, leaves, or roots are eateil raw or boiled, such as 
,Ye&ni Rliortiolr, the flomers of IZpilobiuai, Pediculnris &rsutu, 
of wliich tlie flower fops are boiled and eaten as a sort of cabbage ; 
tllc Sorrel ( O x y r i ~ ) ,  and tlic wcll-known Scurvy-grass ( Coch- 
/curia), wliicli is used i i i  scurvy by tlic natives, who are often 
affected by that dimtse, though never touching salt. 1 have 
already spoken of the u5e of tlie Angelica by the Danes and 
Greenlanders. lcolaud-moss ( Cctravia islandica) is found in 
various places; but is rarely, if ever, used by tlie natives. 
various species of Algre are used as food, but only resorted to 
when hard pressed by hunger. The species chiefly used is trilled 





268 R. BROWN, FLORULA DISCOANA. 

stands, thc botanists whose names are placed after each division 
arc responsible. For remarks regarding locdlty, I am solely 
answerable. 

(I.) Pliuiic~oyanaia ; m d  Vasculur Cryptogamia. By I>. OLIVER, 
F.R.S., F.L.S., Yrofessor of Botany, University college, 

1. Tiialictrztn~ alpinum, L. (In l c d  only.) Lyngemarken, 

2. &UnU?1C?6lUS h y ~ ~ c ~ b o r c z ~ s ,  Rottb. 
3. R. p y p ~ ~ z c s ,  Wahl. hkatout Jnkobshmn, Christianahaab, 

4. R. lapponicus, L. Jacobshaw. 
5 .  Papaver nudicaulc, L. Green]." ATasoot. Clnushavn, Jakobs- 

havn, &c. 
6. Cochlearia qficiizalis, L., var. fenestrata. (It. Br.) Jakobs- 

7. C. oflciizalis, L. 
8. Aralis alpina, 1,. Clnushavn, Ounnrtok. 
9. Cardamine le l l id~ol ia ,  L. Jakobshavn. 

London, &c. 

Disco 1. 
Jakobshavn, Akatout. 

illartlek, Claushavn. 

ham,  Egedesminde. 
Illartlek Inlet. 

10. Dra6a incana, L. Jakobshavn. 
1 1 .  D. imana, var. 
12. D. hirta, L. Claushavn, Jakobshavn, Ounartok, Egedes- 

Claushavn, Jakobshavn. 

minde. 
D. hirta, var. Ounartok, Illartlek. 

13. D. Jiirta, var. (3) Siliqun ovato-elliptica v. ovato-oblonga 
demnm parcc puberula vslvis reticulatis, pcilicello aequi- 
longa v. cod. longiore. Godliavn. 

14. D. nzuricella, W:M. (D. nicalis, Lilj.) 
15. 1). rupcstris, 1%. 13r. 
10'. D, u': u. Ti6p&1'& difert : gld~rillima, gediccllis infkrioribus 

longioribus, siliquis late ovato-cllipticis v. fere rotundatis. 
Jnkobs1i:wn. 

Jakobshavn. 
Jakobshavn, Egedesmindc, illartlek. 

17. silene acaulis, L. 
18. Lychnis apetolcr, L. Clausliavn. 

19. jT,, nlpimz, L. 
20. Cep.cistiun8 a/pinuna, L. 

mindo. 
21. C. alpinuiia, vnr. 
22. Stellaria liumijiusa, ltottb. 

23. S.  longipes, Goldie. C1iristi:inshaab. 
24. S: loi~yiyes,  var. (A'. /3iZzoardsz'i, R. Br.) 

25. S. nzedia, L. (Near houses only.) Christianshnab. 
26. 8. cerastioidcs, I,. ( Ccrustium trigynzcna.) 

Egedesminde, Claushavii. 

L. apetula, var. trzjZora. (R. Br.) Claushv11. 
Clsushavn, Jakobshavn. 

Jnkobshavn, Claushavn, Egcdes- 

Prom tlte same localities. 
Jnltobshnvn, Akntout, Godhavn, 

Island north of C1iristinnshn:ib (IW erlnsasuk). 

Claushavn, Illart- 
lek, Akatout, J:~ltobsliavn, Cliiistianshanb. 

Clanshnvn, God- 
havn, Ounartok, Lyngemarken. 

* " Greei~l."-Grceulandcrs. The nrime succeeding is the native one in the 
Nofih-Greenland dialect. 
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27. Arenam'a arctics, Stev. (A.  b$ora, Wahl.) Lyngemarken, 
Claushavn. 

28. A.  verma, L. 
29. Montia fontana, L. Akatout, Claushavn. 
30. Alchemilla vulgaris, L. Lyngemarken. 
81. Dryas octopetala, vnr. integrifolia (V.) (D .  integrifolia, 

V.)-foliis speciniinibus nonnullis basin versus crenato- 
dentstis. Egedesminde (Miss Levesen, 1866), IlInrtlek, 
Christianshaab, Claushavn, Jakobshavn. 

32. Potentilla nivca, L. p. (P .  gimanlandica, R. Br.) Claus- 
havn. 

33. P. nivea, L. 
34. P. tridentata, L. 
35. p.  a9zserina, L. 

Christianshaab. 
36. Sibbaldia procumbens, L. Jakobshsvn. 
37. sazij?aga oppositifolia, L. Greenl. ICuhetldaszglct, Jakobs- 

38. S. (Aizoon, Jacq.) Cotyledon, L. 
39. S, cmpitosa, L. Illartlek, Christiaushmb, Jakobshavn, 

Egedesminde, Claushavn. 
40. S, stelloris, L. J:~lcobshnvn. 
41. S. rivularis, D. Jaliobsliavn, Illartlek, Egedcsmindc (Miss 

Levesen). 
42. S, cemz6a, L. Greenl. Akudleloot. nlartlek, Christinnshnab, 

Egedesminde (Miss Levesen), Claushevn, Jakobshavn. 
43. S. iricuspidata, Itetz. Greed. Nion?cet. Provea, lat. 72" 

(Miss Levesen), Egedesminde (Miss Levcsen), Chtdlavn, 
Jnlcobsllnvn. 

44. S. nivalis, L. Jakobshavn, Sakkak, Egedesminde (Miss 
Levesen). 

45. Jlippuris vulgaris, L. Jakobsliavvn. 
46. Epilobiunz lat$ofoliuna, L. Christianshaab, Claushavn, Jakobs- 

liavn, Egedesminde (Miss Levesen). 
47. E. anqusti$olium, L. Varietas foliis ob~ongo-~anoeo~~tis 

bnsi obtusis sessilibus v. subsessilibus interdurn tornatim 
approxiinatis, rncemis brevibus foliosis, stylo stamiiiibus 
breviore. Lyngemarken. 

48. Campanula rotundijlolia, L., var. linifolia (I-Iaenk). Clam+ 
havn, Jakobshavn, Illartlek Inlet. 

49. 0. unzjora, L. Jukobshavn. 
50,. Vacciniunt uliginosum, L. G r e d .  P;d?iot. Egedesminde, 

Illart1e1c7 Christinnshaab, Jalcobshnvo. 
51. pyrola ~otundifoffa, L., VW. gJSan&flo?~a, DC., Green]. 

Lapasert. Jaliobsha\-n, Illartlck, l'rovell, and ~ g c d e s -  
Ininde, 1866 (Miss Levesen). 

52. p .  r~t~m2+olia, vm. 
53, Diapcnsia lappo?zica, L. Jakobsliavn, Clauslinvn, Egedes- 

nliiide (Miss Levesen). 
54. cass iop  h$"fzoides, D.M. Egcdesniindc (Miss L ~ ~ c s c l l ) .  
65. c, tetragoua, D.151. Grcenl. Isutscct. Egcdcsiiiintlc iss 

Jakobshavn, &c. 

Illartlek, Claushavn, Jakobshavn. 
Christianshaab, Lyngemarken. 
ICrikertasusuk Island, six iiiiles north of 

havn, Illartlck, Christianshaab, Egedesminde. 
Christianshnab. 

C1iristinnshanL;, Clnuslinvn. 

Leveseu), Jalrobshnvn, Claushavn. 



970 R. BROWN, FLORULA DISCOANA. 

71. 
72. 
73. 
74. 
76. 

76. 

77. 

78. 

79. 

80. 
8 1. 

82. 
83. 
84. 
85. 

86. 

s7. 

56. Phyllodoce taxifolia, Salisb. Egedesminde and Proven (Miss 
Levesen), Claushavn, Christianshaab. 

57. Ledum palustre, L. Greenl. Karasatch. Claushavn, Jakobs- 
havn, Goclhavn, Egedesminde (Miss Levesen). 

58. Loiselcuria procumbens, Desf. Egedesminde (Miss Leve- 
sen), Jakobshavn, Claushavn. 

59. Rhododendron lapponicum, Wahl. Egedesminde, J k h -  
havn, Godhavn, Claushavn, Christianshaab. 

60. Erigeron alpinus, L. 
61. E. compositus, Pursh. Atanderdluk. 
62, A&cmisia bovealis, Pall. Christianshaab. 
63. Gnuphaliurn n3rvegicum, Gunn. Lyngemarken. 
64. Artemisia akina, L. 

65. Arnica montam, L., var. aagustiflia. 

66. Taraxacum Dens-leonis, Desf., var. palustiis. 
67. Pcdicularis lapponica, L. Greenl. Udenarooset." Claus- 

68. P. ftammea, L. Jakobshavn, Claushavn, Egedesminde 

69. P. himufa, L. Jakobshavn, Illartlek, Egedesminde (Miss 

70. Veronica aZpina, L. Lyngemarken. 
, Bartsia alpinn, L. Christinnshaab. 

, Armeria vulgaris, Willd. Claushavn. 

Jakobshavn, Claushavn. 

Atanakerdlulr, Lyngcmarlren, Jakobs- 

Claushavn, Illartlek, 
havn, Claushavn. 

Jakobshavn. 
Claushavn. 

ham, Christianshaab. Jakobshavn. 

(Miss Levesen). 

Levesen). 

Pinguicula ; siitcjore, verisim. P. vulgari. Christianshaab. 

Platitago maritima, L. Claushavn, Illartlek. 
P. borcalis, Lange. Flora Danica, t. 2707, Suppl. Jakobs- 

havn. 
Polygonum avicularc, L. Christianshaab (Colonist ?), 

Jakobshavn, Claushavn, Christianshaab, Proven, and Ege- 
desminde (Miss Levesen). . 

(Rocks near Dr. Pfaffs house, very sparingly.) 

Oxyria rc&jbrmis, Hk.' Greenl. Somnit. Jakobshavn, 

Betula nana, L. Greenl. Hodikoote. Jakobshavn, Egedes- 

Enzpetrum nigrum, L. Greenl. PanuRy'et. Egcdesminde, 

Salix gluuca, L. Jakobshavn, Claushavn, Egedesminde. 
8. arctics, R. Br. ? Greenl. Sect. Egedesminde, Jakobs- 

S. ~erbaccu, L. Jakobshavn. 
S., sp. ( 9 fl.)Egedesminde. 
S., an var. 8. arctic@ ? 
S. glauca, L., var. foliis latioribus apice rotundatis late 

Tojieldia palustris, L. Claushavn, Jakobshavn, Cliristians- 

Jirncus higlumis, L. Kudlesret. 

Illartlek. 

minde (Miss Levesen), Godhavn. 

&c. (universally distributed). 

ham. 

Egedesminde (Miss Lcvcsen). 

acutntisve (poll. latis). Jalrobshavn. 

haab. 

* Probribly all the genus liw the s:uiic iiniue. 
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1%. Zquisetunt variegatunz, L. tyngemarken, ICudlesat. 
127. C’sto teris fiagilis, Bernh. Clausharn, Jakobshavn, Illart- 

lek %let. 
128. Woodsia IZvensis, R. Br, Claushsvn, JakobshaITn, Chris- 

tianshaub. 
129. W. Ilvensis, vale. ? Too youug to detcrminc, bul possibly 

this may be W. glabella, R. Br. Jaltobshavn. 
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I n  addition to the above, Mr. Alex. CroaII detected anlong 
Alga 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 ‘(good 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. 

Dicranum scoparium. Polytrichum uimigerum, sexrtngulare, et 
piliferum. Bryum albicuns, nutans, et  Wahlenbergii. Hypnum 
fluitms 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. 

They are as follows :- 

(111.) Ihpaticce. By BENJAMIN CARRINGTON, M.D., F.L.S., 

[The Hepatica? here enumerated were almost solely collected 
at Jakobshavn along with the Motises already described. As 
none of them are of any great rarity, it has uot been thooght 
necessary to affix in this sunimasy the exact localities in every 
case,-R. B.] 

Eccles, 

1. Jungewnannia l a d a t a ,  var. nttenuata, Mast. 
2. J: haphata, var. 17doerhii, N. ab 31. 
3. J. barbata, Tar. lycopodiodes. 
4. J. cate~zulata, Hubaer. 
5. J diaavicata, E. B. 
6. J. acuta, Lindbg. 
7. J. minuta, Swz. 
8. J. a&esti*is, Scltleich. 
9. J. setijiwmis, Ehrli. 

A few stems among J, 7d922~tu~ 

10. Ptilicliunt ciliare, N. ab B. 
11, MaTchantia polymorphcr, Linn. 
Dr. Carrington (in letter, Aug. 7, 1868) remarks.--“ I have also 

(from Greenland) J. gmxlandica, N. ab E. ; J .  cop.d@Zia, I h o k  ; 
J. albescens, Hook. ; J. saxicob, Schradr. ; 3: bicuspidata, L. ; 
J ju ,7acq  Lightf. ; J. Znxifolia, H~olt.” The follo\~ii~g species 
have also been recorded from Greenland :-sa~‘COsCyphus sphace- 
latus, N, ab E, ; Gynznonzitruna coicdnnatuflz, Cord8 ; A&cdarzk 
comprcssu, Hook. ; Scupania conyacta, LiIIdbg. ; 8. uligir$osa, 

ab E. ; JfaipantlLus nobovia?ZWS, N. ab E. ; sild lhbPia9’ia 
pilosa, Tayl. 

(IV.) Lichens.* By W. LAUDER LINDSAY, M.D., F.R.S.E., 
F.L.S., l’ertb. 
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3. Alec. och., vas. nigricans, Ach. 
4. Cetraria Islandica, L., var. Lyngemarken, Godhavn, 

Egedesminde, Jakobs- Delisei, Bory. 
5. C. Islandica, var.-bucomeloides, havn, kc. 

Linds. 
6. C. cucullata, Bell. Jakobshavn, Egedesminde, and Illbrtlek 

glacier. 
7. C. nivalis, L. 
8. C. aculeata, Ehrh. 
9. Dactylina arctica, Ny1.S 

Illartlek glacier. I 
Jakobshnvn, &c. 

Jakobshavn, &c. 
Near Illartlek glacier. 

10. Nephroma urcticuna, L. Godhavn. 
11. Peltigera aphtl~osa, Ach. Egedesmindo. 
12. P. venosa. L. ? Jnkobshavn, &c. 
13. P. caninu, Hoffm. 
14. 

15. Solorina crocea, L. 
16. I’arnzelia saxotilis, L. 
17. P. saxatilis, var. panlzijbnzis, Ach. 
18. P. saxatilis, vnr. sphce~ophoroidea, Linds. Egedesmindc, &c. 
19. P. saxatilis, var. omplialodes, L. Jnkobdiavn, Egedesminde, 

20. P. olivacea, L. Egedesminde. The collection contains 

21. P. Fa?duncnsis, L. 
22. 1’. lancitu, L. 
23. 1’. C ~ Z C C L U S ~ U ,  Sm. Jakobshavn, &c. 
24. P. stygia, 1;. (Severnl varieties.) Jakobshavn, Illartlek 

25. Physcia pulverulenta, Pers. Jakobshavn. 
26. P. ccesia, Hffni. Kudlesaet. 
27. P. stellaris, L. Jakobshavn. 
28. Placodium elegans, Link. 
29. P. ckysoleucum, Sm. 
30. P. chrysosoleucum, var. opacum, Ach. 
31. Pannaria brunnea, Sw. 

33. Spuamaria saricola, Poll. 
34. Lecanora ventosa, L. Jakobshavn. I Illartlek glacier. 

35. L. tartarea, L, 
36. L. tartarea, vas. fvigida, Sw. 
37. L. tartarea, var. gonatodes, Ach. 
38. L. p a r c h ,  L. KudlcsEt. 
3Y. var. Upsalienis, L. Jakobshavn, &c. 
40. 1,. oculatu, Dicks. (Various varieties.) Jakobhavn and 

var. ~ u f e ~ ~ c n s ,  Auctt. pr. p. Egedesminde, Lyiige~~~nrken, 
&C. 

Lyngemarken, Illartlek glacier. 
Jakobshnvn, Illnrtlek glwier. 

Illartlek, &e. 

Illartlek glacier, &c. 

several varieties of this. 
Jnkobshavn, &c. 

,Jnkobsl~avn, Illartlek glacier. 

glacier. 

Jakobshavn, &c. 
Kudlestet. 

Ounartok, Godhavn, 
Lyngemarkeu, and 

32. P. brunnea, var. coronata, H f i .  
Ja,kobshavn, Godhnvn. 

Jakobshavn, Lynge- 
mnrken, Godhav~i, 

Illartlek glacier. 

* This rare fungoid-looking Lichen was found by me in considerable 
abumhnce on n dry mossy slope before reaching tho Illartlek glacier. It was 
detected by Mr. W. G. Smith, having been accidentally packed in the FuLW 
ParCelS.-R. B. 
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Jakohhavn, Ounartok, Ege- Lecaizora polytropa, Ehrh. 

L. poiytropa, var. intricata, Schrad. 
L. hadia, Ehrh. Jakobshavn, Ounartok. 
A. suhfusca, L. Jakobshavn, &c. 
L. subfusca, var. epibrya, Ach. 
L. hryontha, Ach. Jakobshavn, &c. 
L. tulfacea, Whlb. Jakobshavn, &e. 
L. soP7~odcs, A&. (Many varieties.) Jakobshavn, &c. 
L. calcarea, L. Kudlesaet and Jalrobshavn. 
L. cinerea, L. 
L. snawagdula, Whlb. Jakobshavn. 
Stereocaulon pascltale, L. 
S. tonaeiztosuna, vnr, azpinunz, Laur. 

var. deuizdatum, Auctt. Xgedesminde, &c. 
Cladonia pyxiduta, L. (Various vars.) Jakobshnvn and 

nlartlek glacier. 
C. verticillata, HBm., var. cewicomis, Ach. Jnlrobshavn, 

&C. 
C. gracilis, L. (Various vars.) Jakobshavn, Illartlek 

glacies, &c. 
C. anzaurocraxx, Flk. Egedesmiide and Godhavn. 
C. ficrcata, Schreb. c. co.r~nucopioides, L. (Various vars.) Jakobshaw, &c. 
C.$?nhiata, L. Jakobshavn, &e. 
C. deformis, L. 
C. rangijerina, L. Egedesminde. 
C. degencrans, Flk. Jakobshnvn, 8tc. 
C. uncialis, I;. Godhavn. 
fltamnolia vermicuzaris, Sw. Jakobshavn. 
Uwbilicaria Ihyperfiorea, Ach. (Various vars.) Jakobs- 

u. arcticu, Ach. IIIartIek glacier. 
[L cgZin&ica. L. (vsrious vm%) Jnkohdiavn and 

U. vellea, L. Jakobshavn. 
Leci&a G~cen la?dca, Lids. * P J a l i  obshavn. (Kudles&,,) 
L. ver?zaZis, L. Jakohhavn, &C- 
L. parasema, Ach. (VaPS.) Godhavn, Atanakerdhk. 
L. lapicida, Ach. JakobshBVn. tc. 
L. fusco-at~*a, L. Jakobsham. 
L. castanea, Hepp. ? Illartlek glacier. 
L. sabuletorunz, Schrek. Jakobshavn, &c. 
L. obscurata, Smrf. ? Jakobshavn, &c. 
L. disciforrnis, Fr. (Various V~TS.) Illartlek glacier, &c. 
L. utro-alba, Ach. (Various vars.) Jakobshavn, &c. 
L, petma, Wnlf. (Vnr.) Atanakerdluk, Jakobshavn, &c. 

desminde, &c. 
Ounartok. 

Jakobsliavn, &c. 

Kudlesst (various forms). 

Godhavn (various forms). 

Jakobshavn, Egedesminde, plc. 

havn, &c. 

Egedesminde. 

41, 

42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
65. 

66. 

s7. 

68. 
59. 
GO. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 

68. 
69. 

70. 
71. 
12. 
73.  
'14. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 

* This species, with wew forms (~pecje5 and varieties) not here enumerated, 
[Tmans. Liun. sot. be described h a soparate Memoir in preparation. 

xxvii. pp. 305-368, with five 4to. coloured plates.] 
a 2  
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82. Lecidea geograp+a. L. (Various vars.) Jakobshavn, 
Egedesminde, &c. 

83. L. alpicola, Schr. Jakohshdvn, Egedesminde, &c. 
84. L. suZphurella, Th. Fr. 2 Atanakerdluk. 
85. L. myriocarpa, DC. 
86. Sphmophora coralloides, Ach. (Various vars.) Egedes- 

87. Coniocybe fuifuracea, L. 
88. Collema melrenum, Ach. Jakobshavn. 
89. Leptogium lacerum, sw. Jakobehavn. 
90. Ephebe pubescens, L. Egedesminde. 
91. Normandinu viridis, Ach. Lyngemarken. 

Jakobshavn, Egedesminde, &c. 

minde, Illartlek glacier, &c. 
Illartlek glacier, Claushavn. 

(V.) Marine A l g a  By ALEX. CROALL, Associate B.S., Stirling, 
and Joint Author of “The  Nature-Printed British Sea- 
weeds.” 

[I did not make the collection of Alga: 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 past of the collector. Hitherto, 
exclusive of freshwater forms, there have been found beyond 
60° north latitude over the whole Arctic region 63 species of 
Marine Alga.* The well-known algologists who have examined 
this collection have been able to detect, by critically examining 
every scrap, 41 species of marine and 11 freshwater forms in or 
around Disco Bay alone.-R. B.] 

MELANOSPERMEB. 

1, Fucus vesiculosus, L. Ritenbenk shore, with Ectocarpus crindus, 

Most of the specimens are rather dwarfish, some of them even 
less than an inch in length, yet even some of these bear fruit, and 
among them are specimens both with and without air-vesicles. 

t c .  30th August, V.C. Egedesminde, off Rifkol, &c. 

2. FUCUS nodosus, L. 
Rather more slender than usual,.and the receptacles more glo- 

bose ; but similar forms may be seen on 0U.r own shores. Floating 
in sea out of sight of land, in Davis’s strait, off Lichtonau. June. 

3. Besmarestia aculeata, L. 
Scarcely differing from ordinary specimens, and barren as usual. 

Jakobshavn harbour, in 4 to 5 fathoms, muddy bottom; very 
plentiful, 

4. Alaiia Pplaii, Grev. 

by the natives. 
Common just within low-water marlc at Jalrobshavn, &c. Enten 

* Dickic, Journ. Linn. SOC. Botany, vol. ix. pp. 235-243. 



5. Laminaria saccharina, Lam. 

natives. 
Everywhere in the LRmincdm zone ; called hEh-w6k by tho 

6. chorda$lum, Ag. 

fathoms ; abundantly. Sakkak, Wnigatz Strait. August. 

7. Agarunz Turneri, P. & R. 
Vcry abundant in Egedesminde harbour, in from 5 to 6 fat],oms ; 

substance of frond very brittle when fresh. 
[In both 1861 and 1867 I identified as cornmoll along the Arctic 

s]iores, Laminaria lonqicmris, De la Pyl., and L. ,fnsCia, 
Among a small collection mad0 at Godhavn by Frue smith, 
wife of the Royal Inspector of North Greenland, I detected L. 
digitata, L., in addition.-R. B.] 

DICTY OTACEE. 

Rockpools, and similar to such on our own shores, also in 2 

8. Dictyosiphoiz foeniculaceus, Grev. 
The 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 
Distoinaceae ; Egedesminde, June loth, highwater-mark ; pools 
on shore, with Sc?&zonema obtusuni ; Claushavn, 30th June, 
floating near shore ; Disco Bay generally ; Ritenbcnk, on shore, 
August ; Sakkak, in  2 fathorns, August;; everywhere common. 

CHORDARIACEIE. 
9. Cho,.dariaJEageZZ~orn~is, Lam. 

rock-pools at highwater-mark, Egedesminde, 10th June. 
10, Elachista fucicoli, Flies. 

Parmitic on FUCUS vesicu~osus, in company with E, c9.ina26s ,. in 
rocli-pools within highwater-mark, where streams of fresh water 
flow Over it during a portion of the day. 

Parasitic on L. loiigicrwris, floating in Davis's Strait, May 29th ; 

Jthbshavn. June, 

ECTOCARPACILB, 
1 I, Sphaceliaria pluniosa, Ag. 
12. S. ciirhata, Ag. 

The first species appears to be tho yost common, as small frag- 
ments of i t  were continually occurring entangled with almost 
every specimen . . . . No separate specimens were observed; 
but very satisfactory ffagments were found among a mass of 
rubbish washed up at  highwater-mark, at  Godhavn harbour, with 
other Alga: and freshwater plants. 

13. Ectocarpus siliculosus, Lyngb. 

i n  the sea off Holsteensborg, Bc. May, 
Very dwarfish, scarcely an inch in height, and barren ; 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 suffi- 
ciently numerous, but without fruit ; if not idel i t id  with this 
species, they are certainly wry  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 Diatomaceae. 

RHODOSPERMEB. 

RRODOMELACE~E. 
15. PolysipAonia urceoluta, Grev. 

Most of the sections exhibit five siphons, occasiollally 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 polymorplia, 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 
fracture shows that only the upper surface, forming a narrow 
zone of about 6th of an inch in depth is alive, being still filled 
with the colouring matter of the cells, the rest being pure white. 
17. Dclcssevia am~ustissinia, Griff. 

A small fragment only of this was detected entangled among 
the filaments of Confcrva Mclugosziun~, without fruit, but suffi- 
ciently characteristic of the species. Jakobshavn, 5 fathoms ; 
plentiful. July. 
18. Hypneu purpurasccns, Harv. 

with others, also without fhi t .  Egedesminde. June. 
19. Euthom c?istatu, J. Ag. 

on a fragment of Tubularia indivisu, L. 
20. Rhodophyllis veprecula, J. Ag. 

A single small specimen of this was dredged from 12 fkthoms. . . . . . Egedesminde. June, with Flustya avicularis and 
Callithamnion americanum. 
21. DumontiaJilifor?nis, Grev. 

June, plentiful ; Ritcnbenk shore, August. 
22. Kallymeniu wnijornzis, Turn. 

We have some hesitation in referring the specimens to this 
species, not from any doubts cntertained as to thcir identity, but 
from the circumstance of the specimens of previous collections 
haykg been referred to a different species, or ut  least designated 

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 '' Kirke " of Jakobshavn. 

a different name (Kullymeniu pennyi, IIar.) . . . . 
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are thus much less rigid than if they were more dwarfish and 
stunted in their growth. Jakobshavn harbour, 5 fathoms, July, 
plentiful ; andoutside of the harbour, in 3 fathoms, not 80 common. 

33. Conferva Youicgeana, Diuw. 
To this species we refer a few filaments apparently attached to a 

slice from the stem of Laminaria longic~*uris, being unable satis- 
factorily to refer them to any other. Found floating in Davis’ 
Strait, off Rifkol, mixed with Schizonenia o3tusum. 

ULVACEB. 

June. 

34. Enteromorpha eovipressa, Grev. 

shores. 
present species. 

35. Ulva latissima, L. 

August, &c. 

36. Porphyra vulgaris, Ag. 

37. Bangia fusco-purpurea, Lyngb. 

As plentiful and as polymorphous apparently as on our own 
All the forms, 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. 

OSCILLATORIACE~E. 
38. Lyngdya Carmichaelii, Harv. 

Filaments of this species are frequently entangled among other 
specimens, so that the species does not appear to bo uncommon, 
bnt they are very variable in thickness, and several species may 
be included. Floating in the sea, parasitic on the stem of Lami- 
naria longicruris, in Davis’ Strait, off Holsteensborg. 
39. L.JEacca, Harv. 

and others. 

40. L. speciosa, Carm. 

in Davis’ Strait, north of HolEteensborg. 

May. 

Only a few filaments of this were observed mixed with tho last 

A fine specimen of this beautiful species was picked up floatiug 
Mayy. 

(VI.) I+eshwatei* Algm. By G. DICKIE, M.A., M.D., F.L.S., 
Professor of Botany in the University of Aberdeen, 

ULVACIOB. 
1, P1.asiolaJZ71viuli~isis, Sommcrfeit(t. 

This was first described as a native of Norway by Sonimerfeldt 
in 1828. Meneghini has more recently published it as P .  Sauteri, 
and Grunow has constituted var. p, Hausncanni; it i,, however, 
right to retain the name first given it. Both forms are in this 
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collection, gathered f‘ close to highwater-mark in freshwater 
6‘ POO~S, visited by the spray, a t  Christianshaab, August; and 
6‘ dried-up pools near the sea, Jakobshavn, June. The large 
‘6 form, var. @, 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. 1’. C .  Sutherland 
in the Summer of 1852.t It is reported, on the antliority bf Vahl, 
as a nntive of Spitzbergen. Mr. Brown’s specimens comprehend 
various stages. At first it is linear with narrow stripes, stlbse- 
quently oblong-?vate 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 a rock 
‘6 pool within highwater-mark ; but the samc pools during slack 
6‘ water fill by indux of freshwater streams, so that the plants grow 
‘6 half the time in fresh, and the other half among salt wnter.”-R.B, 
3. Epercursa, J. Ag. 

‘6 Lyngemarken, Disco Islnid (September) ; and a few specimens 
mixed with PrasioZa$uwiatiZis, at Jakobshnvn, in slightly brackish 
pools, out of reach of the tide, but visited by sea spray, June 

CONFXRVACE n . 
1867.”-R. B. 

4. Conferva homhycina, Ag. 
‘4 Sbgnmt pools of fresh water, among tho rocks near the sea, 

Jakobshavn, Egedesminde, and Lyngemarken (July, June, and 
September).”-R. 13. 

6 .  C.joccosa, Ag. (Mic?*ospora$occosa, kutz.) 
The epccimens not in very good condition, but cannot be 

referred to in any Other gellus Or Species. “ Pools of fresh water 
(c near the sea, Jdtobshavn (July), and Qpdesmiudo (JUIIO).’~- 

R. B. 
ULOTHRICACEX. 

6. Ulothrix mucosa, Thunb. 

rofwred to this species. 
6‘ Egedesminde (June), and in streams, Saltobshavn (June).” 
7. r ~ .  rninut2ilc1, Kutz. ? 

There are only two small 8pecimons, \V11iCll, howover, may be 
“ Moist Places near running water, 

Certainly distinct from the former, judging froin the diameter 

* M~~~ of the marine Alga? were encrustea with various Foraminifera 
polyzoa, and other Zoophytes. Among the latter were observed CcZlcpor(i 
l,ikl,Licosa, C. ramulosa, Cchlariu reptans, Crisis ebikrnea, Fliistra aviczt- 
lutis ~tcbidipora patina, Tiibuluria indivisu, &c. t ippendix to Inglefield’s “ Summer Settroh for Sir John Franklin,” 1853. 

-_e-- 
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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 
spccimens. Very much entangled and mixed with Conferva 
bornhycinn, as (I floating scum on freshwator pools close to the 
‘‘ sea and within reach of the spray. June 1867.”--R. B. 

PALMELLAGEE. 
8. Hydrurus penicillatus, Ag., var., purvulus. 

6‘ In  filaments (attached to small stones) in the current flowing 
“ from the spring at Lyngemarken ; Sept. This spring maintains :I 
“ uniform temperature d l  tho year round, and remains unfrozen 
“ during the winter.”-”. B. The specimens, 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 specimen 
having been mado. The cells (“gonidia,” Kutz.) are in lineal series, 
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 s h e  
and branching. In  ‘ 6  Nereis Americana,” by the late Professor 
Harvey, it is reported as attaining a length of one or two feet at 
Santil FO, New Mexico ; in Northern Europe its size is very much 
less, and in every respect liable to great variation, In Fries’ 
‘‘ Summa Vegetabilium Scandinavia,” it is reported as found in 
Xorway and Lapland. W. Brown’s discovery of it in Greenland, 
in nearly lat. 70“ N., is of some interest, when the circumstances 
are so peculiar. 

OSCILLARIACEB. 
9. Lyngbya cincinnata, Kutz. 

Abundant 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. Oscilluria. 

last, but they are too imperfect for specific recognition. 
There are two species (mere fragments), and mixed up with the 

CHROOESCCAOEE. 

1 1. Microcystis, sp. 
Mr. Brown found this on the petrous bone of a Seal lying on 

daInp ground at Egedesminde, in the form of ;I faint peen crust. 
It may be referred to the above genua, but further I cannot venture 
to decide. 

During examinatio? of portions of the species already enumerated, 
the following Desmidierc and Diatomacem were incidentally 
noted :- 

DESMIDIEB:. 

Cosmarium zindulatirm, Corda. 
C. connatun~, Breb. ? 
StaUrastriirnpygn~reun,, Breb. ? 

Penium truncatunt, Breb. 
ClosteriunL Cornu, Ehr. 
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(VIL) Fmgi. BY WOETHINGTON GEOEGE SNITIT, F.L.B., 
London. 

[The species of Fungi foiind in an Arctic country li]co Green. 
land cau be but few, and it being almost impossible to pyeserve 
them in a condition fit for after study and determination caused 
me to be less anxious than othoswisc I might ham been to pny 
much attention to their collection. The extraordinary hotit and 
dryness of the summer of 1867 were not favourable for the 
growth of this order of plants. Mr. Smith has, however, boon 
ab10 to identify with some certainty nearly ull of the species 
which I brought home.-R. B.] 

1. Agaricus (Anzanita) waginatus, 13~11. Mossy bank opposite 
the Seltlement of Godhavn. Not Uncommon. &pt. 

2, A. ( CZitocybc) i@ndibtc2gbvmis, Xchaeg. ~ ~ a ~ ~ ~ ~ ,  
Sept. 

3. A, (C&tocyhe) 6rumaZis, Fr. Jakobshavn, &c. 
4, ~~ygrop~op.us uiirginius, Fr. This common esculent speciofi 

I found at  Jakobshavn, &c. 
5 .  -Boielus scabev, Fr. Jakobsbavn. JuIY. 
6. Uromyees ilLt?%SU, Lev. ~ a r ~ i t i c  011 leaves o f  AlGjien&illa 

wdgaris, L., ut Lyngemarkcn, Disco Idand. Sept. 
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XXXV.- .THE LICHEN-FLORA of GREENLAND, with Re- 
marks on the Lichens of other Arctic Regions. By 
W. LAUDEB LINDSAY, M.D., F,R.S.E., F.L.S. 

[Reprinted, by Permission, from the Trtmsactions of the Botanical 
Society of Edinburgh, vol. x., pi). 32-65. Read January 14, 
1869.1 

I. Introduction. 
My attention was drawn to the Lichen-flora of Greenland by 

bcing requested, in tlie 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 course of tho “ West 
‘‘ Greenland Exploring Expedition ” of 1867. On studying, in 
connexion with the determination of the species submitted to me, 
the literature of Greenland Lichenology, I was surprised to find 
that there is not on record any separate and modern list of the 
Lichens of that country. I t  has occurred to me to endeavour to 
supply this want in lichenological literature by drawing up tho 
Enumeration, hereto appended, of 2111 Lichens 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 Greenlrtnd by Th. M. Fries in his “ Lichenes Arctoi 
‘6 Europe Grcenlandiccque.”* This work includes a record of 
all the Greenland Lichen-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 dso  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- 
carly specified.i The additional 1oc:Jities mentioned by Fries 
include the following, which, having no means of ascertaining 
their exact geographical position, I arrange in alphabetical order :- 

Nluk, Amaralik, Amitsuarsuk. Okivisekan. 
Godhaab. Pakitsok (Jakobshavn dis- 
Holsteinborg and d i s t r i c t  trict). 

including Ikkatok. Sarinalik, Serkunsuk, Syd- 
Isortok. ostbugten (district). 
Julianehaab. Tiksulik, Tunnudliarbik, 
Kukiarsuk. Tessarmiut. 
Neunese, Njarasurksoit, Ne- Umanalr, Upernavik. 

nortalik. Wajgattet [Waigat]. 
I havc also includcd in my Enumeration all Greenland localities, 

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 nieagrc, not amounting 

* Trans. Royal Society of Sciences, Upsala, series iii. voi iii. 1860. t “ Observations on Greenland Lichens.”-Trans. Lin. SOC. xrvii. (1869). 

---_c_ 



to thirty species, named according to the nomenclaturc and classi- 
fieation of Dillenius and Hudson. Several names it i s  jrnpossible 
now t o  identify wlth modern species. 

2. Th. M. Fries : “ Lichenes Spitsbergenses,” 1867 ; published 
in the 6‘ Kongl. Sveiiske Vetenskaps-Akademiens Hand1inm;nl:” 

g. Nylander : ‘‘ Lichenes Scandinavize,” 1861. 
4. Walker and Mitten : Lichens collected by Dr. Walker of the 

‘6 Fox ” Expedition, under Sir Leopold iVI‘Clintock, on the coast at 
Jhderikshwb, Godhrtab, Fiskernaes, U ppernavik, and on Disco 
(Godhavn). Determinations by Mitten, Journal of Linilenn 
Society, Botany, VO~..V. ,  p. 87- This list contains some that are 
not mentioned by Fries. Extra-Greenland localities wer+port 
&nnedy, 72” N. late, on the Boothian peninsula, which occupies 
a central position among the Arctic-American islands ; Pond’s ~ a y  
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 p. 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 cleasly shted on which shore they 
were collected,” though it would appeal’ to have been the eastern 
or Greenland sidc. 

Professor James remarks, “Not a single fruited specimen was 
‘‘ to be found in the entire collection,” a circumstance of interest 
in connexion with a fact 1 have pointed out elsewherc ?--the 
frequency of bnrrennass (in apot.hecia) of the Lichens of Arctic 
countries. I t  would almost appear that this sterility, or its fre- 
quency, bears a proportion to the nortkernness of the latitude. 

James enumerates the following, which were not found, or are 
not recorded, by other collectors or lichenologists :- 

Alectoria sulcata, Liv..$ khreocaulon couclensatum, 

parmelia Borreri, TfJl.n.11 Cladonla gurcata, Rf~t., vap. 
Neuropogon Tnylo1% &Ok. 5 ”mT 

racemosa, Rh.** 

* Such an omission becomes Of more imPofia?ce where the Strait is much 
broader. Thus, in the IhW and other Herban% 1. have found spccimcns 
labelled (6 Baffin’s Bay ’’ or ‘<Davis Stmits.” Now, Greenland occupies 50 
decidc&y an intcrmcdiatc position between and America in regard to 
its general flora, that it is always desirable. to on what sidc of the bay 
ana straits iu question given plant-c011eotl?ns have been made. In tho 
K ~ ~ V  Herb., however, I have frequently met mth labels of n much vaguer kina, 
E.Y., <(North Pole,” “Arctk regions,” “ Franklin’s first journey," or parry’s 
( I  first voyage,” without specifying any precise locality ! Vi& also p. 300. 

( I  Observations on Greenland Lichens.” 
Nylander (Syn., p. 281) ’It only as an Indian species. 

g Nylander (Syn., P. 273). P ’ C S  1: Only as an AntaTclic species. Probably 

1) Nylander (Syn., p. 389) @VCS Its northcrn limit as Central Norway. 
Nylandcr, (Syn., p. 250) givesits northern limit 119 Central Sweden and 

** Nylandcr (Syn., p. 206) records it as a central-European form, de- 

it has been 

New England, U.S. 

scribes typc ns becoming I’arC nortliwards. naceniosa is a not 

wth Its Arctic representative N. mclaxanthus. 
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Verrucarb popularis, Mi.* 
maura, Whlnb. 

vav. striatula, Hffm.t 
But these determinations appear to me so little trustworthy, for 

thc reasons assigned in the foot-notes, that I have not illcluded 
the Lichens in question in my Enumeration. 

6. Ross and Brown: Lichens of the East Side of Baffiiu’s 
Bay, lat. 70”. to 7 6 O ,  and West Side of PosEeseion Bay, lat. 73” ; 
determined by the late Robert Brown, F.R.S., of the British 
Museum ; published in the (‘ Voyage of Discovery ” by Sir John 
Ross (London, 1819, 2nd. ed., vol. 11, p, 195). The pame Lichens 
are probably what are enumerated as Baffin’s Ray Lichens ia the 
collected works of the said Robert Brown (voi. i ,  1866, p. 178). 
This list contains, however, no Lichens not enurnei~jted in niy 
Catalogue on other authority. 

There are, probably, other minor papers on Greenland Lichens 
which I have not seen,: cy., one by Nylander, “Ad Licheno- 
graphiam Grcenlandia qutcdam Addeuda ” (Regensburg, ‘6 Flora,” 
1827)’ describing certain collections of J .  Vahl, including, accord- 
ing to Krempelhuber (“ Geschichte,” p. 361)’ a record of three 
new specics. 
In general terms, Lichen-collections in Greenland may be said 

to hnve been made betwoen lnt. 60°, the extreme south, and about 
76”, the latitude of Upernavik. Certain exceptional collections 
have been made as high as lat. 82O, while tho majority have come 
from about the latitude of Disco, 70”. 

Geologically Greenland appears to consist, for the most part 
of-(I), granites ; (2), metamorphic whists, especially gneiss and 
mica-slate ; (3), various traps-porphyritic or amygdaloidd ; and 
(4), various superficial Tertiary strata, exhibiting at  some points 
a rich fossil flora. 

There is in Greenland a great scarcity of arboreal vegetation- 
a circumstance that, more than any other perhaps, determines the 

British form. I collected it both in Norway and Faroe (“Northern CIa- 
donin!,” pp. 420-1, Journal of Cinncan 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 Cladonin! ” (p. 172, 
’hansaetions of Botanical Society of Edinburgh, ~01 .  ix: 1867). 

* This is probably a synonym, but I do Rot  find i t  In my of the licheno- 
logical works in my library. 7 If this bo V. striutula, Whlnb., i t  is recorded by Fries (Arct, p. 267) as 
occurring in Finmark. 

It thus appears, that, while in the case of certain of these Liehcns (e.g., the 
Alcctoria and N e u r o p o g o ~ ~ ~  it is most uulikely they can occur in Grcenlend, in 
no case is the determination such that it can be relied upon ! 

$ Thus ICrempelhuber refers ((I Gcschiehte,” p. 361) to- 
1. Collections by Breutcl. 2. A list of Lichens, determined by Mr. John 

Sadler, collected by Robert Brown, F.R.G.S., in North Greenland (Browne 
and Women’s Jslands), and on its west coast (Hare Island).-Trans. Bot. SOC. 
of Edin., vol. vii, 1862, p. 374. I n  a letter to me, Dr. Brown describes tho 
said Lichens as ‘ I  only a few ” collected, in 1860, “ on the Duck Islands, off :: the north (7) coast of Greenland. . . . There was only a short list. . . . 
When I landed that summer, which was Yarcly, the ground was covered 

“ with snow, and the only things which pccped out were a few Lichens 011 the ‘‘ roek-summits, all of whi& I , . . . collected.” (See above, p. 253.- 
EDITOR.) 
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peculibties of its Lichen-flora. There is (t total absence of forests, 
and, consequently, of the shade and moisture which they provide 
and conserve. Hence there is a comparative absence of the Gmphi- 
de@,* Sticta, CoZienaata, CaZicia, Usnee, i?anaaZine, Pcvttusarie, 
&&ca9pa, and generally of the cmticolous Lichens so common in 
Central Europe and America. The .want of forests caii scarceIy, 
however, accouiit for the paucity of Vermcarie, many at least of 
which are saxicolous. Though, as a general rule, trees are absent, 
they occur, as they do in Iceland, Faroe, Shetland, Orkney, and the 
I-lebrides-exceptiona~y, of stunted growth ; while there seems to 
be no scarcity, at least at certain points on the western coast, of 
woody bushes or tllrubs. Thus the following trees or shrubs arc 
reported? as occurring in Greenland :-Service-tree, Birch, Aldor, 
Willow, Juniper, CL‘OWberry, ’VVhortleberry, nnd Black Crake- 
berry. 

While there is absence or scarcity of corticolous, fruticulose, 
and foliaceous Lichens, there is an abundance of saxicolous forms, 
referable mostly to the genera Lecidea, Lecanora, Sptcamas*ia, 
paT.&ia, and Uiiibilicaria ; of terricolous species, referable to the 
genera CZadonia, AZectoiia, Cctvaria ; and of muscicolous species 
and varieticg belongiiig to the geaera Lecidea and Leeanom. 
But the only prominent feature of the Ilichen-flora of Greenland 
recorded by travellers is the abundance of the Unaliilicarie, 
wliicli in  many localities give n cbnrncter to the colouring of tlie 
laudscapo. Tlius the author of the ‘6 Edinburgh Cabinet Lib]-ary ” 
volume on Greenland writes of the interior :--“ The mountains 
‘6 are either entirely daw, or covered with a mourning veil o f  
6‘ black Lichens ” (p. 226). . . . “ The dark rocks are clothed 
“ with numerous sombre-coloured Lichens, which grow with glaat 
(6 rapidity beneath the snow ”$ (p. 380). Near Cape Lister, on 
the ezst coast, he describes a “ pavement of loose quartz or horn- 
(( blende stones, either naked or covered with black Lichens. 
6‘ These, with a few tufts of hardy phits, wem all the vegetation 
‘‘ visible ” (p. 247.) 

Some parts of tlie country are described 09 alisolutely burgan. 
‘6 Even the Greenlander, accustomcd as he jS $) the horrors of 
’ 6  nature, calls these spots places of (iesolatlo? (P. 226)- Of 
certain parts of the coast, Graah says (18371, of vcge- 
‘6 tation was observable 011 these walk of rock * . . at many 
‘6 places not even a dit qf ~ O S S  ” (pp -  47, 48)--“ moss ’’ being a com- 
prehensive and vague term generab’ used by travellers to include 
Lichoiis, especially of the fruticulose Irlnds (Cay., Cladonia, &ma- 
zina, Atcctoriu, Usnea, CctTa?+a . In w o ~ h  of travel I not unfi.0. 

barren of vegetation. For instance, Lord I-Iaddo, speaking of the 

A’O 

qUG11tly find rocky or desert 2- istricts of country described as 

- - - --__ - -  
* ~ r t l m 7 1 i ~  t rab i tda  is the sole rcprescntiltivc of this ~nrgc! fiuiiily. t Edi~~horgh C u l h e t  Libmy volume on ‘‘ Iccland, Greenlaiid, and the 

“%nroc Islimds,” 1840, P. 377, chapter on BO~LIAY. 
$ This assertion, if it is fouzided on fact, is of mtrch inter& in connexioll 

with the question of Lichen-growth as a test of age, n subject of which I have 
treated shortly in the Report,:f the British Association for 1867, p. 88, and 
more fully in ‘‘ The Farmer of October 28, 1867. 
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rocky banks of the Nile in Egypt and Nubia, says they were 
“ without a particle of vegetation”” (p. 173). This does not 
expressly exclude Lichens, as the term “ vegetation ” is in such 
cases used in reference to phamogamic vegetation only. But 
elsewhere, in the same narrative, he specially excludes. even 
Lichens, e.g., where he describes “ precipices and cliffs wlthout 
(6 the least particle of vegetation, or even a Lichen on the surface” 
(p. 129) . . . (: they have not even a s i n g b  Lichen” (p. 134) 
--as if Lichens were an inferior growth to vegetation ! 

All such pictures are imaginative or poetical; they are 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 1celand.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 u few months old-absolutely 
devoid of licbenose vegetation. I have made careful observations 
on the rapidity of Lichen-growth and development, and have 
shown elsewhere $ that a very few months or years, in different 
localities, suffice for the appearance on fresh surfaceg, 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 
Fecls in its barrenness some touch of spring ; 
And, in tlie April dew or beam of May, 
Its moss and ZicAea freshen and revive.” 

Even in the descrt of loose sand, or equally loose volcanic dust, 
where there is not sufficient cohesion of particles to permit of 
higher vegetablc growth, 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 apothecia; for 
they are much more frequently athallinc than is generally sup- 
posed. Thus they coat the bleached bones of the men and animals 

* “Memoir of Lord Haddo,” by Elliott. 
t 6‘ Northern Lichen-Flora,” p. 403, Journal of Linnem socicty, vol. ix., 

Botany. 
$ “ To what Extent is Lichcn-Growth a Test Of Age ? ”-Report of Brit. 

Association, 1867, p. 88 ; “Farmer,” Octobcr 23, 1867, p. 528. 5 An extract from ‘‘ M‘Clintock’s Reminiscences of Arctic Iee-travcl,” in 
the (‘Journal of the Royal Dublin Society,” vol. ii., p. 235, bears en the 
subject. 

Sir F. L. M‘Clintock, searching for Parry’s encampment at Point Nins, 
recognised it “ by the stones alTangcd for keeping down the sides of his tent,” 
and others used as seats or pillows, and he found also that “the narrow- 
‘( rimmed wheels of Sir. E. Parry’s cart had left tracks, still wonderfully dis- 
1‘ tinct, in the soft, wet earth, thinly coated with moss I In one place thcse 
6‘ cart-tracks were continuous for 30 yards. . . . No Lichens had grown 
(‘ upon the upturned stones, and even their deep beds in the soi1;whenee 
“ Parry’s men removed them, were generaIIy distinct. . . . This astonishing 
“ freshuess of traces, after a lapse of 33 ycars, compels us to assign a very con- :: siderable antiquity to the circles of stones and other Esquimaux traces, which 

We find SParlngly strewed along the southern shorc of the P a d  Group, 
“ smce they are always moss-covered, and often indistinct.”-EDITOlL 

London, 1867. 
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that liavc falleu victims to the inho~pitality ofliiatore ; and all 
manner of articles of metal, leather, or wood left by passing 
travellers. Tennyson sings, with perfect truthfulness of doscrip- 
tion- 

4‘ And there tllcy lay till d l  their bones were bleached 
And lichened into colour with the crags.)’ 

Some deserts on tho Pacific coast of South America appear to 
be as barren as any in Africa or Asia, if not so extensive. One 
of them is described by Darwin, Tho was all day riding across it, 
as “ a  complete and utter desert.’‘ But he goes 011 to SLY that 
“ the loose sand wm strewed over with a LiC~ien, q-hicll lies 011 

‘‘ the surface quite unattached.* This plant belongs to tl1e ‘‘ genus Cladoqda, and somewhat resembles the Reindeer Licl1en.t 
‘‘ In  some parts it was in sufficient qumitity to tinge the sand, as 
‘ 6  seen from a distance, of a palc yellowish colour. Further inlniid, 
(‘ during the whole ride of fourtecn lcagues, 1 SAJV only one other 
‘ 6  vegetable production, and that was a most minute yellow Lichejz $ 
‘6 growing on the bones of the dead Mnles.” 4 

The ‘‘ Old I3ushtnan,” writing of East Finmark, describes ‘6 long 
‘ 6  stretches of sliingle and gravel without the least signs o i  vege- 
‘( tation-not even Lichens ” (p. 373).11 Vori h e r  7 says that 
absence of vegetation is characteristic of tlic deserts of Nova 
Zembla. Nevertlieless, lie goes on to rcmnrk, that whilc foliaceous 
Lichens are scarcc, every block of augitic porphyry is clothcd with 
crustaceous species, which occur also, though less hequeiitly or 
copiously, on roclrs or stoncs of other mineralogical cliamcter. 
He specialiscs Lecidea gcographica a d  Stercocatclon paschule 
as prominent forms. 

My Catalogue enumerates 268 spccics and vniicties (that is, 
those separately named by systematists) of Lichens in Greenland. 
I n  1840 the Greenland Lichens on record amounted only to  59, 
and the difference between thesc figures shows tho cstc~i t  of tho 
colltributions that have been made in the iutervnl to its Liclicn- 
flora. I have Clscwhere estimated the Lichens of Iceland at nbont 
1 5 0 . ~ 1  But it niust be borne in mind that Iceland is n very mncI1 
smaller country tllnn Grecnland-occupylng only &out 3 01’ 33 
degrees of latitude (froin 63g to GGp)---wvKile its Lichens have 

not been collected and stdieC1 to the snine extent. 
believe that the ~ic]iells both of G~’ccIlland and Iceland are at 
present under-estimated, have 110 doubt that considernblo 

I 

I 

* A type Of an uwttached desert or steppe Lichell ih  L~CUIIOIYL esculeltlu, 

t probably n form of c1. ra?zgiferi?ta, which is known to occur in B r a d .  
$ probably a form of Plmodiutii cleyans or Pl. niuroruii~ 
$ 6‘ Naturalist’s Voynge,” chnp. xvi. 
11 6: Spriug and fhmUier ill Lapland.” 

** 6‘ Northcrii Licheii-Flor:i,” pp. 393-4. 

1’11. ; described in my “ Hist. Brit. Li&ens,” pp. 228, 211, 5.1. 

l[ Voyage to Nova Zombla :” Bulletii1 Scicntifiquc de 1’ACXL Ill1l)Sr. CL’R 
Sciellces (10 St.-PetCrsboUYg. 

36 l b .  T 
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additions remain to be made to the Lichen-flora of both countries. 
That o f  Greenland cannot be set down at less than 300, and it will 
probably considerably exceed this. There are few special col- 
lections of Lichens niade 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 circuinstnnce that shows what might be achieved by the 
visit of an experienced Liclien-collector even to Greenland. AS 
regards the geographical distribution of Greenland Lichens, it is 
sufficient here to refer to thosc- 

1. That are confined to Greenland. 
2. ,, 9 ,  thc Arctic regions. 
3. ,, common to Britain. 
4. 9 ,  7 9  the European Alps. 

Those that are confined to Greenland, or that may ineanwhile be 
held as so restricted in their distribution, are the new species or 
varieties described by Fries, Nylander, or myself.* I lmvo littlc 
doubt, however, that the majority at least o f  these Lichens will 
sooner or later be found in other countries- Arctic or more 
southern. 

The purely or generally Arctic spccies are very few, viz. :- . 
Dwctylina avctica. 
Usnea melaxantha. L. auriculata. 
Pyrenopsis hcevaatopis. 
Alectoriu jubata, var. nitiduku. 
Pelticleu scabrosc-l. 
Umbilicariu Pennsylvunica. 
Pannuria lepidiota, var. tristis. 
P .  I loohe~i ,  var. muwior. nuta. 
Syuamaria ciwysoleuca, var. L. coronata. 

feracissinaa. L. cumuluta. 
S. qelanaspis, var. alphop Zaca. L. castanea. 
S. geopiiila. L. Tornaensis. 
Lecu?hora tartarea, vars. gran- L. subfuscuZa. 

L. variu, var. Zeucococcu. Vep~ucaria maura> var, uf’ac- 
L. atro-sulpltureu. tina. 
L. fcrruginea, vars. cinpaanw- Y ,  ceutlbocurpu. 

But some of these Lichens occur in countries or districts south 
of the Arctic Circle. Thus U. mZuxanthu occurs in Iceland 
(according to 7 3 .  fiies, Arct,, p. 25, and Carroll in Seemann’s 
(L Journal of Botany,” VO~.  V, p. 109). It occurs also very frc- 
quently in the southcrn hemisphere ; in Patagonia and its islands, 
on the Andes, in New Zeahnd and Twmunia, ana on the Antarctic 
islands. In tlie Arctic regions it is invariably sterile, while in the 
Antarctic it is often fertilc. P. hematopis I have found in 

Leciclea spilotu, var. polaris. 

L. nrnteniacu, var. melalcucu. 
L. pallida. 
L. insi,ynis, var. yeophila. 
L. scabrosa, var. cins.c-lscens. 
L. urceo lata, and var. dcmi- 

dinosa and thelephoroides. Arthonia trabineza. 

mea and hypnophila. 

* Thc.ww species or varieties found by myself in Dr. Brown’s collections 
Observations on Greenland Lichens.’’ arc described in my 
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Iceland” nearly as far &9 south as lat. 64’. ?X Pennsylvanica 
occurs in the United States as far south, at least, as lat. 400. L. 
Tornceensis descends below the Arctic Circle, but apparently not 
many miles. L. subfuscula appears to be That Nylander named 
in my Herbarium L. Bacillifern, var. subfuscula. It occurs in 
Iceland.? L. coronata (Rkexophiale of Th. Fries, Arct., p. 705) 
appears to be the Lecidea r?texoblep?Laru, Nyl. (Scad., 240, 
and Carroll, 290). If so, it  occurs in Scotland, on Ben Lawcis, 
according to Jones. 

Deducting the species that are mainly or entil*ely ConGned ill 
their distribution either to Greenland or to Arctic countries, tile 
majority at Ieast of the remainder occur on the Scandinavian Alps, 
and many of them on the Alps of Scotland and Switzerland, 01% 

generally on those of continental Europe ; while o considerable 
number 030 common B ~ i t i s h  forms. Some Lichens, which are 
only alpine in Britain (Scotland), occur, as might be expected, at 
low elevations, and even on or near tho sea-level, in Green- 
land (e.y., Thamnolia vermicului*k, which is abundant in the 
Jakobshavn district, on or about the coast). 

The noTa-BritisJb species are the following :- 

Alectoria divergcns, Leeanom Jungermanni~. 
Cladonio carneola. turfacca. 

cyanipes. nimbosa. 
Cetraria odontella. mnitcrsa. 
Nephroma arcticum. Lecidea nlpestris. 

Parmelia centrifuga. elata. 
Umbilicaria nnthracinn. geminata. 

hirsuta. obscurata. 
spodochroa. fusccscenu. 

Squamaria chrysoleuca. cuprea. 
straminea. cinnabariua. 

Lecmora chlorophona- leucorm. 
epanora. squalida. 
oreina. Endocarpon dredaleum. 
peliscypha, Verrucaria mucosa. 
molybdina. clopima. 

A comparison of the Gseenland Lichen-flora with that of Arctic 
America (assuming Leighton’s CataloW of sir John Richard- 
$011’8 collections in 1826 $ to be representative o f  the Arctic- 
Alnerioan Lichen-flora), shows that there oxlsts a considerable 
difference in the clements of which they are respectivuly made 
up. There are 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 

papyraceum. &ea. 

. 

* “Northern Lichen-Flora,” p. 370. f Ibid., p. 372. 
$ Apparently during Franltlin’s Seco~~d L d  Espeditiou, 1835-f3,-,Journal 

of Linneau Society, vol. ix, Botnny, 1). 184. 
‘r 2 
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first category includes Lichens that are more peculiarly American ; 
the second those which are characteristically Scandinavian.“ 

I n  Arctic America there are four genera that are unrepresented 
in Greenland, viz., Odontotrenul, Gyrostomum, Xylographa, and 
Graphis; and the following species :- 

Nostoc c0mmune.t 
Cladonia cornuta ; cariosa ; 

Usnea barbata ; lacunosa. 
Ramdina calicaris. 
E vernia Prnnastri. 
Nephroniium tomentosuni. 
Platysma Richardsoni ; lacu- 

Sticta herbacea. 
l’hyscia ciliaris ; candelaria. 
Umbilicaria pustulata ; Muh- 

pityrea. 

nosum. 

lenbergii. 

Squamaria ambigua. 
Lecanora fulvo-lutea. 
Pertusaria leioplaca. 
Lecides coarctata ; vesicularis; 

tessellata ; chnlybeia ; pro- 
trusa ; parasitica. 

Verrucaria Frankliniana ; ni- 
grescens ; glabratrt. 

Odontotrerna Eicliardsoni. 
Gyrostomum urceolatam. 
Xylographa flexella. 
Graphis serpentina. 
Artlionia intumescens. 

There is, liowcver, a much larger number of Lichens belonging 
to the Greenland flora, and for the most part to that of Scandi- 
navia, 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 :- 

Lecidea-all except geogra- 
pliica ; sanguiiieo-atra J dis- 
ciformis ; atro-brunnea ; tur- 
gidula ; sabuletorum. 

Lecanor,a-all save vitellina ; 
cerina ; cinerea ; parella ; 
subfusca ; glaucoma ; oreina; 
turfacea ; varia ; bryontha ; 
smaragdula ; verrucosa. 

Parmelia-all save physodes ; 
saxatilis ; olivacea ; lanata ; 
stygia. 

Umbilicayia-all except vellea ; 
cylindrica ; erosa. 

SquamaritGall save elegaiis ; 
chrysoleuca ; saxicola. 

Stereocaulon-all save tomen- 
tosum. 

Verrucaria-all except epider- 
midis. 

Epliebe-all. 
Endocarpon-all. 
S tic ta-all. 
Urceolaria-all. 
Xphsrophoron-all. 
l’yrenopsis-all. 
Artlionia trabinella. 
Pannaria lepidiota ; Hookeri. 
Cetraria aculeatn ; odontella. 
Cladonia bellidiflora ; digitata ; 

carneola ; cyanipes ; verti- 
cillab ; cervicornis. 

Collema flaccidurn ; meleuurn ; 
lacerum. 

Usnea melaxantha. 
Alcctoria Thulensis. 
Solorina croce:i. 
Peltidea scabrosa. 
Pu’ephroma arcticum. 

* So far as we may venture to judge from the prcmnt imperfect data, i t  
would appear that the affinities of the Greenland Lichen-flora arc greater 
towards that of Scandinavia, and generally of Europe, than to that of 
America. 

(in 
“TrCwUrY of Botany ”) places Nostoc, and “Falling stars,” among A$=- 

t This may be included in lists of Greenland Ahp. Uerkcle 
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The difference between the Greenland and Al*ctic-Amerjca,n 
Lichen-floras is obvious from a comparison of the summary 
appended to my Catalogue of the foi-mer with Leighton’s similar 
summary of the latter (p. 185). But comparisons based on such 
tables alone am most fallacious, inasmuch as they are drawn up 
on very different principles. Leighton, for instance, gives 35 
genera, while I give olily 28 ; the number of species and varieties 
in Greenland being 268, and in Arctic.America 203. My genera 
are fewer, however, mainly because I do not split up such genera 
as CoZZema, CZadonia, Usnea, Alectoria, Cetraria, Nepliroji?u, 
Parnaelia, Physcia, Squamaria, Leeamom, Lecidea, Endocm.pon, 
and Verwcaria into the host of sub-genera into which they 1ia\fe 
beell divided of lato years by Continental Lichenologists. Auotlier 
class of discrepancies necessarily arises from the different position 
given to certain R ~ O I I X L I O U S  species, such :ts Lecawora or pertu- 
saris bryoqatha, Thamnolia or CZadonia vernaicularis, Ihdocmppa 
vivi& or Nownandina viyidis. Richardson’s Lichens, according 
to Leigliton, amount to 163 (p. 184)-a number which does not 
correspond with the total given in his tnblc or summary (p. 185). 
But  he names or numbers a series of trivial or incoiistniit forms 
or conditions, which in the hands of some other lichenologists--. 
certainly in mine-would not receive separate nomcnclaturo or 
enumeration.” Treated in a similar may, the number of species 
and varietirs 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.g.) of the genera Clado?aia, Pawnelia, Physcia, 
kecanora, and Leciden. 

Leighton’s enumeration, however, is very far from giving an 
adequate idea of the Lichen-flora of the vast area known as Arctic 
America. I ts  deficiencies may be judged of by the iiunibey of 
specics mentioned in other works or herbaria as Arctic-Ainericall 
Lichens that are not enumerated by Lcighton. Thus Tuclrerlllall 
in his “ Synopsis,” pblislled in 1848, records the fo]loTving, 
which do )lot occur in LeightOll’S list :- 

Trtichylia tigillarh. Ramaliiitl polymorphs. 
Calicium lenticulure, h h .  ; sub- Dufourea ramulosa, IfooR. 

tile, pers. ; p!;aocephalum, Cetraria odontella ; aculeata. 
T. 8 B. Solorina crocea. 

Cladonia alcicornis ; cnrlleoh ; NePhromium arcticum ; resu- 
turgida, Hym. pinaturn, Ach. 

Splimophoron fsagile ; globi- Parmelia tristis ; Fahlunensis ; 
fei-um, L. ; compressurn, Calxrata ; conspersa ; diver- 
ACh. sicolor, Ach. 

Alectorin ocliroleuca and war. Physcia parietina, ways. poly- 
rigids ; jubata, var. bicolor ; carpa, Fr,, and lacinioss, 
impIexa, 0 t . f .  

* Ilia cluboration of the germs Cladoirirr m:ry be tnlteii as ziii illubtration, 
and compared mitli my reinurlts on that genus in my “Arctic Cladonie:,” 
Trans. Bot. Soc. of Edin., vol. ir, p. 179. 
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Pannaria hypnorum ; tripto- nalis ; decolorans, Fr. ; lu- 
phylla, A.. cida, FT. 

Squamaria straminea ; musco- Umbilicaria proboscidea ; hy- 
rum. perborea ; hirsuta ; anthra- 

Lecanora atra; tartarea ; pal- cina, war. reticdata, S’ch. 
lescens, Fv.; oculata ; badia ; 
ventosa; cxigua ; aurantiaca; Endocarpon miniatum ; lxte- 
fusco-lutea, Book, 4 Dicks. virens. 

TJrceolaria scruposa. Vcrrucaria punctiformis, Pels. 
Thelotrema lepadinum. (= war. of cpidermidis). 
Lecidea parnscma ; fusco-atra ; Pyrcnothca leucocephala, var. 

confluens ; lapicida ; varic- lecidina, 277.. (= Lecidea 
gain, Fr. ; rivulosa, Fv. ; abietina, Ach.) 
galbula ; candida, Ach. ; ver- 

lished in 1858, mentions in addition,-- 

Pertusaria faginca. 

Nylander, in his ‘‘ Enum6ration g6nE;rale des Lichens,”* pub- 

Siphula ceratites. Lecanora frustulosa, wav. sub- 
Plat,ysma septentrionalc, Nyl. ventosa, Nyl. ; subsophodes, 
Physcia aquila, Fr., wa7: com- NyZ. 

Umbilicaria arctica. Lecidea cinnabarina. 
In the Menziesim Herbarium (Edinburgh) I found the follow- 

ing-labelled as collected by Richardson, but not included in 
Leighton’s list :- 

pacta, NyZ. Pertusaria concreta, Nyl.  

Alectoria ochroleuca (type). Umbilicaria hyporborea. 
Parmelia conspersa. Lecidea fusco-lutea, Diclis. 
Peltidea scutata. 

While that of Kew contains the following-also coIJected by Sir 
John-but in 1848-9, and not mentioned by Leighton :- 

Parmelia saxatilis,wa?-. furfuracea. Umbilicaria proboscidea. 
Peltidea scutata. Placodium murorum. 
Physcia aquila, war. compacta ; 

parietina (type). Lecidea anomah. 

These omissions amount to 84 species and vmieties, which, 
added to Leighton’s totals--163 or 203--give an aggregate of 247 
or 281 ; the mean of the two estimates being 267-a number that 
may be said to equal the aggregate Greenland Lichen-flora-268, 
Both Nylsader and Leighton found new specics 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 mme care as 
those of Greenland or Spitzbcrgen, its Lichen-flora would have 

Lccanora polytropa. 

* “MBmoires de In SociBtB Impkriale des Sciences Naturelles de Cber- 
vol. v, 1857, p. 85,  
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attained much higher n u m e n d  position than that of either of 
these countries.” 

N~ proper comparison, however, can be made between Green- 
land and Arctic America as regards their lichenose vegetation. 
Tho area of Richardson’s collections-catalogued by Leighton- 
lies between 41” and 67” N. ht., while that of the various Green- 
land collections reaches from G O O ,  the southmost point of Greenland, 

Though called (‘ Arctic,” no part of the 
so-called Arctic America t of Leighton’s catalovuo lies within 
the Arctic Circle ; $ while of equal importance, G t h  mere Iatitu. 
dinal difference, is the abWflance Of forests in America, and their 
absence in Greenlan4-a c~rcumstance that has a similar influ- 
ence in determining t? difercnce between the Lichen-Boras of 
Iceland and Scandinavia.$ I n  other words, America and Scan- 
dinavia possess a large and varied Lichen-flora of corticolous 11 
species, which cannot be looked for in Greenland 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 lcgitimatc and interesting to institute a 
conipsrison between the Lichen-floras of Greenland a11d Spitz- 
bergen. The latter islalid is equally devoid of wood ; it extends 
nearly RS far to the north as Greenland (1G” to 80’ N. lat.) ; and 
its Lichens have been examined and catalogued by the same 
distinguished Swedish botanist, Fries the younger, so that uni- 
formity of noinenclature and classification i s  secured. The 
Lichens of Spitzbergen and its islcts amount, according to Fries’ 
“ Lichenes Spitsbergenscs,” to 2G6,-that is, about the same as 
those of Greenland. Considering the very much smaller area of 
Spitzbergen, this is a large total; but, on the other hand, illat 
Arctic island is SO easily accessible from Norway that it has beell 
repeatedly visited by Scandinavian botanists specially a 
view io plant-collection. 
more fully studied than that of Greenland. 

Prior to the publication of the “ Lichenes Spitsborgenses,” our 
knowledge of the Lichen-flora o f  Spitzbergen consisted mainly of 
tile determillations by Sir William Hoolret.8 and Robert Brown %w; 
(of the British Musenm) of the few Llchons collected by Sir 

* ~ 1 l c  additions that yet remain to be made mill occur, probably, in thC 
group of microscopic saxicolous Lccidem and Lcca?Or@, which require for 
their collection, as well as examination and description, the cycs and the 
special knowledge of a skilled Lichenologist. t See definition of tho term arctic, in the mthor’s “ Arctic CladoniE:, s Arctic America includes also what mas, till lately, known as ltussian 
America ; and its Lichen-flora ought to embrace tho species coucctcd by D ~ .  
seemnnn during Becchey’s I ropgo in 1848 between Norton and &tzbue 

high as 82” N. lat. 

I ts  Lichen-flora has thus been 

corticolous forms. q In the A p p e n h  to “Parry’s Fourth Voyage,” 1827. 
** In the Appendix to Scorefiby’s “ Arctic llegions,” vol. i, p. 75 ; andalso 

in Robert Brown’s collected works, edited by Bennett, 1866, vel. i, p. 181. 
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Edward Parry and Dr. Scoresby. P:rrry’s collection was made, 
apparently, chiefly on the Spitzbergen islets, viz. :- 

N. Lat. N. Lat. 
Low Island - - 80” 20’ Little Table Island - 80” 48’ 
Walden Island - 80’ 38‘ Ross’ Islet - - 80’ 49’ 

as well as in Hecla Cove, which is, 1 presume, on the niain 
island. En route he also made collections * at I-Iammerf‘est, iiew 
the North Cape of Norway, about 71” N. lot. 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 I-Ioolrcr 
and Brown were, doubtless, made without microscopiczbl exami- 
nation ; hence their lists of Spitzbergen Lichens are no exception 
to the rule, that dl determinations founded exclusivoly on ex- 
ternstl 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 tho 
catalogues of Hooker and Brown.7 

Gyrophora deusta, AcJL., may be either Umbilicaria flocculosii, 
II&Cm. ; or U. arctica ; or U. proboscides,-to which both 
Leighton and Th. Fries refer it, and which is n Greenland 
species. 

G. tcssellata, Ach., is U. nnthracincl, Seh., var. reticulata, So‘,., 
according to Fries. 

(2. hirsuta does not occur in Spitzbergen, according to  Th. 
Frics (p. 53), and is therefore an error in determiantion. 
ITc suggests that the plant may be a form of U. vellca. 

C‘lndoolzia alcicornis is a similar error for similar rcasons (Til. 
Fries, 11. 53). Fries suggests that the plant wss perlisps Cl. 
macrophylla; 

k!tcreocauloia paschule, Fries suggests, that was perliaps redly 
forin of S. tomentosum (pp. 27 and 53)4 

Sph~~ophoron fruyile. He expresses a similar doubt liere, 
suggesting that it may belong to coralloides. I liold such 
doubts and distinctions, however, to be unnecessarily nice, 
inasmuch as I see no good gronnd for separating tho dif- 
ferent forms of ,Sp?icilropJ~oroi~ or Stereocaulon under scl):~~trtc 
species. 

P a ~ ~ n ~ c l i a  stygia, lie suggests (p. 12), may.belong rntlier to his 
alpicola. I have seen no authentic specimeii of his cclpicokc ; 
but from the circumstance of his recording its occurrence in 
Scotland, it appears to me that Ny1:iiider is probably correct 
in considering alpicolcc a mere form of st!/gia. 

~ ~ p ? w o n z a  polaris, h 7 ~ .  ; witliout fruit : Hnmmerfest ; is pro- 
bably A? arctiewfl, L. 

Alectoria ochrolenca occurs oiily as var. &$an, and A. jubnta  
only as var. chalybeiformis (TIL. 2ji.ies).$ 

* Mentioned in his First, Sccond, and Third, as well tis Fourth Voy”ges. 
t Compare also ‘( L. Spitsbcrg.,” p. 53, ” Species tib titictoribus allata?, 

“ verisimjliter omnino crcludenda?.” 
t S. r l e n ~ d ~ l ~ ~ i ,  Flh., occurs in Kew Ikrb., lnbelled “ Ross’ Ielct (Parry).” 
§ Usma melaxantha, lnbelled Spitzbergen, Sabine and Bcorcsby.” ocoum 

in KCw Herb. 
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Arctic Arnerica-there is a large proportion of species in the one 
country that does not occur in the other." It must suffice, as an 
illustration, to enumcrate those which-occurring in Spitzbergend 
have not hitherto been found in Greenland. This category in- 
cludes, in the first place, no less than 25 n s ?  species or varieties 
found for the first time in Spitzbergen, and described by Frics, 
viz. :- 

Bztcllin vilis ; urceolata ; con- Toniniu conjungens. 
Bilimbia microcarpa. T C S &  
Biatorina globiila, I%., VUT.  ' Arthonia excedtrica. 

polytrichina ; tuberculosa ; Polyblastia Gothica. 
Stereocaulorurn. Vcrrzccaria rejectn ; extrema. 

Lccidea polycarpa, K&b., var. Arthopyrenio conspurcans. 
c l a ~ g e r a  ; ramulosa ; pu11u- Sticta linita, Ach., VCW. com- 
lam; sulphurella ; impavida; plicata. 
associata. Lccanora coriacea ; erysibe, 

Spitsbergensis ; cinerea, 
Sch~., var. haplocarpa. 

Sporastatia tcnuirimata ; Ach., var. personata. 

Deducting these new specics and varicties, there still remains 
the large number of 67 specics and varieties not as yet found in 
Greenland, viz. :- 

Dufoureu muricah, Law. 
Sticta linita, Ach. 
Physcia parictinn, war. aurcoIa, A d .  
Peltidea mslacea, Ach. ; polydactyla, Ilfrn. 
Pannaria microphylla, Szu. ; arctophila, 7%. Fr. 
Lccothecium asperellurn, Whlnb. 
Amtomiu delicatula, 3%. Pr. 
Placodium albescens, Hfm. 
Lecanora glaucocarpa, Whlnb. ; subsimilis (s2d1 Gyalolechia), 

Th.  A,. ; aipospiln, WiZn6. ; gibbosa, Ach., and var. squamata, 
AcA. ; mnstrucata, TVhlnb. ; eincrco-rufescens, Acli., vag*. 
nlpina, Snap$ ; rhodopis, Sm$, var. melanopis, ; 
flavida, JIcpp; Dicksoni, Ach. ; pyracea, Ach. ; oligospora, 
Rehm. 

H?/mcnclia Prevostii, Fr. 
Lccidea (sub Toninin) fusispora, H ~ p p  ; (,Tu6 Bacidia) viri- 

desccns, Mass. ; venustn, Hepp ; (sub Bilimbia) syncomista, 
FZk. ; (sub Biatorina) fraudans, Hcllb.  ; (sub Biatora) mis- 
cella, 8m$ ; collodea, TIL. Fr. ; Lulensis, riezzb. ; curvescens, 
Mudd. ; rupestris, stop. ; terricola, A m i .  ; (sub Lecidea) 
rhztim, Hepp ; confluens, Web, ; teaebrosa, Fzu. ; (su6 
Sporastatia) Morio, R a m ,  v. coraciiia, Snwfi ; cinerea, Sch. ; 
privigna, Ach. ; (sub UuclIin) punctata, FUi. ; caeruleo-alba, 

* Some of the deficiencies of the Spitzbergen flora are remarkable, C.Y., 
Panndia saxatilis, pliysodcs, olivacca, Fahluncnsis j Cladonia furcata ; 
zecanortz rlzauconia, cincreu ; Urccolaria scrziposa ; Lecidca fusco-atra, {ma- 
dophila i .bdocarpn minidunj. 

___I-._ _____ 





contained in the Kew Herbarium, I have little doubt that they 
refer mainly, if not exclusively, to the Spitzbevgeia group of islets 
mentioned on page 285. 

T~~ckernian, in his ‘‘ Synopsis,” enumerates as Melville Island 
Lichens, following Brown’s determination of Parry’s collections- 

Umen mclaxanthn (sub nom. 
spliacclntn.) Purmelia stygia. 

Clado?zin pyxidata. PZa‘arodium elegnns. 
Cet~*avia odontells. 

Even to  this very meagre list difficulties relating to synonymy- 
simi1:tr to those already pointed out under the head of the Spitz- 
Qcrgen collections of the same distinguished navigator, and tho 
determinntions of the same celebrated “ Botanicorurn Princeps ”- 
att:icli themselves. Thus ,Stereocaulon paschule may be really, as 
in the Spitzbergen plant, tomentosum. 3: have clse.vvhere seen it 
rccorded that X corcdinuni, Fr., occurs both in Melville Island 
and Ross’s Islet, as well ‘as in the “ barren lands” of  Arctic 
America. This Lichen may be S. comZZoides, Fr.; but in the 
“ L. Arctoi ” (p. 142), i t  is given as not distributed more to the 
north than Lapland and Nordland. Equally probably i t  is 
tomentosum ; or, according to my own view, i t  and all the Arctic 
forms of rYtereocazcZoon are referable, as mere conditions, to the 
type S. yaschwle. 

The whole list of Melville bland Lichens contains the in- 
significnnt number of twelve species, while there is no reason to 
doubt the Lichen-flora of the Arctic-American Idands must be as 
rich, at least, as that of Spitzbergen. 

Though by no mesns to equal extent, the Lichen-ffom of Ice- 
land is, as I have elsewhere * shown, very defective, amounting 
only to 147 species and varieties. It docs not, therefore, any 
more than the Lichen-flora of Arctic America or the Aretic- 
American Islands, afford data for comlxwative geueraht ions  in 
regard to the Liclirns of Greenl:ind, nntl the countries or islands 
in similar latitudes cast and west of it in Europe or America. 

Nost singularly, thcrc is no record of any Econoinical Applicct- 
tions of‘ Lichens in GrTenland,t while there is no scarcity of 
evidence regarding the uses to which they are applied in Arctic 
America, Iceland, and Scandinavia :-(1.) AH food for wild 01- 
&mesticated animals ; (2.) AS food for m m  ; (3.) AS Inediciiies ; 
or (4.) As dye-stuffs. Dr. Brown assures me, in more than one of 
his letters, that Lichens are :tbsolute1p unapplied to  any useful 
purpose by the Grcenlanders or by the native animals of Green- 
~rcnd, ‘‘ I really believe,” he says, “ tliere are no economic uses 
‘6 for Liciiens in Greenland. . . . I made inquiries of all thc 
‘‘ Danish officials, and . . . 1 Iiavc re-examined &-nIc’s ‘Griin- 
“ ‘ land gcograp1iii;k og statibtik’ for any reference, and can 

Stereocaulon paschale. 

* “ Nortbern Lichen-Flora,” pp. 3 9 3 3 ;  vide also p. 289 of present Memoir. 
t +allel instance8 of non-nsc of Lichens in countries in which ascful 

sPecl@s abound are given in my “Northern Lichen-Flora,” p. 415. 
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' b  was, however, less than that which we felt from hurlger. . . . . 
" Weak from fasting, and their gasments 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 
'6 exclusively on several species of Gyrophmm (= Umbilicam'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 
6' of hunger by eating pieces of singed hide and a little 6 Tripe 

This and some Mosses, with an occasional solitary 
'6 Partridge, formed their invariable food; on very many days 
" even this scanty supply could not be obtained, and t,heir appe- 
'' tites became ravenous. . . . . Mr. Hood was also reduced to a 
" perfect shadow from the severe bowel-complaint which the '< Not being 
'6 able to find any 'Tripe de roche,' they drank an infusion of the 
( 6  ' Labrador tea-plant ' (Ledum pulustre, v. decumbcns), and ate 
6' a few morsels of burnt leather for supper. This continued to 

be a frequent occurrence." * 
Horace Marryat, in his "One Year in Sweden,"? mites, 

" We now tread under foot what has served as food for men, 
" baked into bread, and that right often in Sweden," referring, 
probably, to Cladolzia rungij&ina, for he mentions Cetraria Is- 
Zunclica separately. '' The peasants are ready prepared for famine. 
'' . . . . I n  an old book are printed 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- 
stances 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 'COld Bushman," in his "Spring and Summer in Lap- 
land," $ writes, " That the Reindeer thrive [on Cl. rangifrina], 
" is proved by the fact that no park-fed Deer in England can look 
" fatter and sleeker than the Reindewwhen they come down 
'' from the fells at  the end of summer ; in fact, ' fat as 8 Rein- 
'' deer,' is a common saying here." Jt would even apliear to be 
occasionally too rich a fodder. The hair of thc animal becomes 
frequently very brittle; it  snaps across as if rotten, and falls 
readily from the skin. This condition is nscribcd to its fecding 
too much on " dry moss " (p. 220). That CZ. rangi$eferina contains 
a considerable percentage of starchy matter is shown by the fact 
that quite recently a Swedish chemist has obtained alcohol from 

de roche,' 

Tripe de roche' never failed to give him. . . . . 

* Extracts from the narrative of Franklin's First Land Zxpedition (1819- 

t London, 1862, vol. i, p. 231, describing the Falls of TrollhlttmLu. 
$ London' &64, p. 178. 

21), in S b o n d s i  '' Sir John Franklin and tho Arctic Regions." 
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it in large quantity (as well as from other am&feraus Liehem), 
by converting the starch into sugar by heat and acids, and the 
sugar into alcohol by fermentation.? 

parry points out the scarcity of C1. pangiferina in certain Parts 
of the North-Polar regions, in relation to the requirements of 
tame Reindeer. “It would be next t o  impossible to procure there 
‘6 a supply of provender sufficient even to keep thein alive, much 
4‘ 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 cl, rangij’erina as their 
only provender (p. 7).$ 

‘Franklin states that his party ‘‘ used the Rein&er-moss for 
( (J icel ,  which afforded UB more warmth than we cxpbcted” 

11. E~~zcmcration oj. thc Lichens oj‘ Greedand. 

(Po 128)-§ 

The prefixed asterisks indicate the species or varieties collected 
by Dr. Brown. They have been already separately enumerated 
in hls C c  Florula Discoana,” Trans. Bot. SOC. Edin., vol. ix, p. 454. 
See above, p. 

The generic names given in 1mrcntheses are those of “11. Fries’ 
classification of Arctic Lichens (in ]lis c‘L. &ctoi,” 1860, ana 
“ L. Spitsbergenses,” 1867). 

Gen. 1. EpIie6c. 
Sp. 1. *pubescens, L. Th. Fries mentions it only on 

Gen. 2. Pyrenopsis. 
Xp. 2. hmmatopis, Sm?$ 

Gen. 3. Colbma. 
sp. 3. *melaenurn, Ach. 

, where tho localities 11 of almost all are given. 

authority of Nylander (Syn., p. 90). 

,’4. * flaccidum, A d .  (Synechoblastus.) 
5. saturninum, Dicks. (Leptogiun:.) 
6. *lacerum, h’w. 

UUT. pulvinata, Ad.  
Gen. 4. Cat?iciunl. 

Gen. 5. Sph@rop~O~O~L.  
sp. 7. %furfuraceurn, .Le (Coniocybe.) 

sp. 8. *cordloides, Ach. ; various forma (e.y., vav. isidioi- 
&a, Linds.) ; rarely fertile. 

fragile, L. ; frequently fertile. 

sP, 10. *pyxidat%, I;. ; several forms. 

c c  Illustrated London News,” November 7, ISGS. 
‘6 Narrative of uu Attempt to reach the North Pole ” (in 1S27), by 

Captain parry. London, 1829. 
5 Narrative of his Pirst Land Expedition, 1819-22,vol. ii, 2d. cd., London, 

1824. 
11 ou south and east coasts of Disco Bay, the sides of the eastern end of 

tilc IVaigat Strait, and at Godhavn on the south point of Disco Island.- 
Burr 0%. 

9. 
Gen. 6. CZadonia. 
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Sp. 11. carneoh, Pr. ; not mentione(1 by TI]. Pries, but 
cited by Tuckerman (Syn. Fh. New Engl., 
p. 52), on authority of Fries pere. 

12. verticillata, Hfm. ,  and 
%ar. cervicornis, Ach. ; both rare. 

13.' *gracilis, L. (ecmocyna, Ach.) ; various forms. 
, "furcttta, Sclweb., and 14. 

15. 

16. 
17. 
18 
19. 
20. 
21. 
22. 

23. 
24. 
25. 

%ar. crispata, Ach. - subulata, L. - pungens, A d . ,  and otlier forme. 
*rangiferina,,t L., and 

war. sylvatic~, Hfm. 
#uncialis, L. ; various forms. 
"amaurocrcea, FZA.; fruit common. 
Xcornucopioides, L. 
Sbellidiflora, Ach. 
*deformis, L. ; various forms. 

Qdegenerans, Flk., and 

*alcicornis, HA. 
*squamosa, 12jfna. ; various forms 
"iimbriata, Irff̂ na. 
"cyanipes, SmTf. 

digitata, L. 

*var. coralloidea, Ach. 

26. 
Gen. 7. Stem&az&u. 

Sp. 27. 'xpasclinle, L. 
28. *toiiientosuin, f i e . ,  aud vnrs. or forms. 

- coralloidea, Linds. 
'%T. alpiua, L a w .  

Sp. 29. '%lenudatnm, E%, and 
var. pulvinata, Sch. 

(:en. 8. Tharn?zoZia (Cladonia). 
Sp, 30. *rcrrnicularis, Sw. 

Gen. 9. Usnea. 
Sp. 31. melaxantha, A d .  ; always sterile. 

Gcn. 10. Alcctoriu. 
Sp. 32. jubata, L. (Bryopogon), and 

%a): bicolor, Ehh. 
* -- clialybeifoimis, L. - nitidula, ~ h .  FY. ; d l  sterilc. 

33.  "Thulensis, T h .  Fr.$ 
31. *divergem, Ach. (Cornicularin.) 
35. "ochrolcuca, Ehrh., and 

VUT. cincinnatn, I+. 
- sarmentosa, Ach. ; very raw, on branches of' 

J'nliz glauca. 
* - rigida, f i l l .  
'8 - nigricans, A d . $  

t Th. Pries spells this Xkasg(firi.,.ilrc~ ; but the other, though probably ctymo- 

t Assigned to A.  ni~gricans in Pries' " L. Spitsberg." 
5 1'romoted to the rnnlc of n separate species in Fries' (' L. Spitsberg." 

logicnlly incorrect, is the spelling generally ndopted. 
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Gen. 11. Dactylha. 

Gen. 12. Cetmria. 

sp. 36. "arctics, Br. (Cladonia ; Dufourea.) Always sterile, 

sp. 37. 'aculeata, E M .  (Cornicularia), aud 

- muricata, Ach. 

says Th. Fries (Arct., p. 160). 

"oar. alpina, Hepp, 360. 

* - acanthella, A d .  ; with other forms. 

Islandica, I;. ; and vars. or forms 
"war. leucomeloides, Lin&. 
- platyna, A&. 

* - crispa, " - Delisei, Bory. 
40. "nivalis, L. 
41. "cucullata, Bell. 
42. juniperha, L. 

43. 

38. "odontella, Ach. 
39. 

. var. pinastri, Scop. 
sapincola, B h h .  (on bark of Betula). 

G en. .13. Xephrom us 
Sp. 44. 'arcticum, L.; always sterile. 

45- papyraceum, Hfm. (Nephromium, A?).) 
war. soredista, Sch. 

Gen. 14. Peltidea. 
Sp. 46. "aphthosn, AcA. 

47. "cnninii, BJ%. ; various forms. 

48. *rufescens, F!. 
49. scabrosa, Th. Fr.; fruit. 
50. "venosa, L. 

Sp. 51. %rocea, L. 
52. snccata, L., and 

Not mentioned by 
TIL Fries, but cited by Tuckerman (Syn. Lich. 
N. Engl., p. 29), on authority of Gieseck6. 

Gen. 15. Solorina. 

var. limbata, Snwj; 
Gen. 1 6  Sticta. 

Cen. 17. Parmetia. 
53. scrobiculata, stop 

sp. 54. *aaxatiIis, L., and 
*,tiav. omphnlodes, L. 
* - panniformis, A d .  
JC - leucochroa, Wallr. 
* - sphmophoroidea, Lziids. 

*war. obscurata, Ach. 

oar. inteutiniformis, Vill. 

55. physodes, L., and 

56. "encausta, Sm., and 

t In the Ed:nhurgh University Herbarium there are specimens labelle 1 
6' C. Boryi, DBI., Greenland," from Pried ; nnd " Newfoundland," from Bory, 
1831. 

U 36122. 
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Sp. 72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 

80. 
81. 
82. 

83. 

Sp. 57: hyperopta, Ach. (= aleurites, Ach.) 
58. "olivaceg L. ; various forms. 
59. *Fahlunensis, L., and 

TaT. sciastra, Fr. 

60. "stygin, L. ; various forms. 
61. 
62. %nata, L. ; fruit abundant. 
63. conspersa, Zhrh. 
64. centrifuga, L. 
65. incurva, Pers. 
66. 

Gen. 18. Physcia. 

- polyschiza, Nyl. 

alpicola, Th. E?:. (Arct., p. 57.) 

diffusa, Web. (= ambigua, Ach.) 

Sp. 67. "pulverulenta, Sc7we6. 

68. "stellaris, L. ; various forms. 
69. *caesia, Hfrn., and 

VUT. albinea, Ach. 
70. obscura, Ehrh. 

vur. orbicularis, Nech. 
71. 

pygmea, Bory, Th. Fr., p. 68.) 

var. muscigena, Ach. 

lychnea, Ach. (Xanthoria controversa, Jhss., Val.. 

Pennsylvanica, H f m .  
Gen. 19. Umhilicupiu. 

"vellea, L. 
"spodochroa, Hjna. 
anthracina, Wulf. 

*arctics, Ach. 
"hyperborea, Ach. 
proboscidea, L. 
flocculosa, Hfna. Not cited by Th. Fries, but 

mentioned as occurring in Greenland by Tucker- 
man (Syn. Lich. New England, 1848, p. 71). 

erosa, Web. 
polyphylla, L. ; only in one locality. 

Scylindricn, L. ; various forms. 
vaT. Dolisei, Despr., is frequent in Greenland 

according to Dr. Nylander (Scan& p..117). 
Walker and Mitten? cite this from 

Greenland (Lievely). I t  is not, however, men- 
tioned in Th. Fries' '' L. Arctoi " as a Greenland 
Lichen, and doubtfully as an Arctic-Scandinavian 
species, or very rare. 

hirsuta, 

Gen. 20. PanizaTia. 
Sp. 84. "brrxunea, Sw., and 

*vur. coronata, H f m .  

" v p .  tristis, Th. FT.. 

var. macrior, The A.. 

85. 

86. Hookeri, Sna. 

lepidiota, 7%. Pr. (Arct., p. 74), and 

t J G U ~ .  Linn. SOC., Botany, vol. v, p. 87. 
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Sp. 87. hypnorum, Vahl. (Psorom@, &,, Nyd, 
88. muscorum, Ach. (Massalongia carno 

Sp. 89. #saxicola, Poll. (Placodium.) 
90. "chrysoleuca, Sm., and 

91. straminea, Whlnb. 
92. gelida, L .  
93. "elegans, Link. (Xanthoria.) 
94. murorum, Hfnz. 
95. fulgens, Sw. (PIacodium.) 

var. alpina, Th. Fr. 
96. melauaspis, Ach. (Lecanorn, Ny,?.) 

var. dphoplaca, M'7Jn.3. 
97; geophila, Th. Fr., p. 85. 

Gen. 21. Squama7-i~. 

"war. opaca, Ach. 
* - feracissima, Xh. Fr. (L. Spitsb., p. 18.) 

&n. 22. Lecanora. 
Sp. 98. *tartarea, L., and 

*var. frigida, Sw. 
* - gonatodes, Ach. 

* - grandinosa, Ach. 

99- "parella, L .  (pdlescens, Le), and 
%UT. Upsaliensis, L. 

- vermiculwia, Linds. 

- thelephoroides, Th. FT. (L. Spitsb., p. 21.) 

100. *oculata, Dicks. (Aspicilia) ; various forms, common. 
101. atra, Huds. 
102. *subfusca, L., and 

103. *frustuIosa, Dicks. 
104. epanora, Ach. ; doubtfully. 
105. "badia, Ehrh. 
106. varin, Ehr7~. 

*vur. epibrya, Ach. 
- Hageni, Ach.? 

war. symmicta, Ach. 
* - polytropa, Ehrh. 
* - intricata, Schrad. 
- leucococca, Smr$ 

107. ,atro-sulphurea, Ifilnb. 
108. cenisea, Ach. 
109. glaucoma, Ach. (sordida5 Peps.). 
110. "bryontha, Ach. 
11.1. peliscypha, whlnb. (Acarospora.) 
112. molybdina, Whlnb. 
113. *smaragdula, Whlnb., and 

114. chlorophana, Whlnb. 
115. "ventosa, L. (Hsmatomma.) 

war. sinopica, Whlnb. 

- 

t Stizenberger, in "Botanische Zeitung " (1868, p. 895), mentions ,,fir, 
atrynea, Ach., a8 occurring in Greenland. 

u 2  
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Sp. 116. nimbosa, Rr. (Dimelsena.) 
11’7, oreina, Ach. 
118. *turface&, Whlnb. (Rinodina), and 

- roscida, Smrf. 
119. *sophodes, Ach. ; various forma. 
120. mniama, Ach. 
121. exigua, Ach. 
122. verrucosa, Aeh. (Aspicilia), and 

123. *calcarea, L. 

124. *cinerea, L., and 

125. lacustrig With. 
126. ferruginea, Huds. (Caloplaca.) . 

war. depauperata, Th. Fr. 

war. paryrgu, Ach. 

war. contorta, Hfm. 

*war. Myrini, Fr. - aquatics, Tr., and other forms. 

war. cinuamomea, Th.  Ti.. - hypnophila, Th. A: 
127. jungermannise, Vahl., and 

128. fusco-lutea, Dick$. 
129. *cerina, Hedw. 

war. convexu, Sch. 

wab: stillicidiorum, (Ed. 
130. aumntiucn, Light$ ; doubtfully. 
131. 
132. vitellina, Eh~h. 
133. leucorm, Ach. (BIastenin). 

crenulata, Th. Fr., p. 70 (Xnnthoria). 

Gen. 23. urceolaria. 

Gen. 24. Pertusaria. 

Gen. 25. Lecidea. 

Sp. 134. scruposa, L. 

Sp. 135. *P. paradoxa, Linds. 

Sp. 136. contigua, Hofm.,  and 
var. Aavicunda, Ach. 

137. “fusco-atra, L. 
138. panaola, Ad. 

war. elegms, 2%. Fr. 
139. spilota, A*. (tessellata, Flh.), and 

war. polaris, Th. Fr. 
140. “lupicida, Ach. ; rare, and only the ferruginous con- 

ditions of the ordinary form. 
141. auriculata, Th. Fr. (Arct., p. 213). 
142. alpestris, Smrf. (“fere L. aggerate, Mudd,” says 

Th. Fries, L. Spibb., p. 39). Flylander’s L. 
stmotera, recorded as a Norwegian ,species in 
my “North. Lichen-’F1ora,” p. 386, Th. Fries 
refers to alpestris a8 a variety (L. Arct., p. 214). 

143. arctica3 Snt.ilf. 
144. aglSett, smrf. 
145. *sabuletorum, Schreh., and 

war. muscorum, Wulf. 
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sp. 146. *pqrasema, X c h  and 
var. enteroleuca, A d .  
- euphorea, Flk., and other forms. 

147. turgidula, Fr. 

148. atro-brunnea, Ram. 
149. armeniac4 DC. 

150. 
151. 
152. vittellinarja, NyI. 
153. *disciformis, Fv. (BuelEa.) 
154. insignis, Nag. 

*var. muscorum, Hepp. 
- geophila, hh?$ 

155. *myriocarpa, Bc. 
156. %tro-aIba, Ach. ; by no means rare, according to 

157. scabrosa, Ach. 

158. 

var. denudata, Schrad. 

war. melaleuca, SmrJ 
elata, Sch. (= amylacea, A&.) 
pallida, Th. Rr. (Arct., p. 221). 

Th. Fries (Arct., p. 231). 

var. ciiierascens, Th. Fr. 

var. deminuta, Y?L. Fr.; pnrasitic on thallus of 
urceolatu, TIL Fr. (Arct., p. 233), and 

coronetn, 7%. A:, p. 205 (Rliesophide.) 
geminata, Fu. (Rhizocnrpon) ; common. 

var. (Ederi, Ach., with other forms. 

various Lichens. 
159. 
160. 
161. "petraa, Wz~lf., and 

162. *Grcenlandica, Linds. 
163. "geographica, L., and 

*mr. alpicola, Sch. 
164. globifera, AcA. (Psora), and 

var. rubiformis, W&6. 
165. atro-rufa, Dicks. 
166. decipiens, Zhrh. 
167. squalidu, Ach. (Toninia.) 
168. candida, Weh. (Thalloidimra.) 
169. *obscurata, fi'mrf. (Bilimbia.) 
170. cumuhta, Sm$ (Biatorina.) 
171. cinnabarina, S*z?$ (Biatora.) 
172. *vernal%, L. 
173. cuprea, Srn$ 
174. *Castanea, Nepp. 
175. Tornceensis, Nyl. 
176. fuscescens, Sm?$ 
177. uliginosa, Schrad. 
178. leucortza, Ach. (Blastenin.) 
379. pezizoidea, Ache (Lopadium) ; rare. 
180. ffavo-virescans, Dicks. (Arthroraphis.) 
181. icmadophiln, Ach. (Icmadophila aruginosa, &'cop.) 
182. *sanguineo-atm, Ach. ; various forms. 
183. *fusco-rubens, NyZ. 



Sp. 184. "Discoensis, Linds. 
185. *Campsteriana, Linds. 
186. Friesiana, Linds. 
187. "Egedeana, Linds. 
188. subhscula, Nyl. Recorded as a Greenland species 

in Th. Fries' (' L. Spitsb.," p. 35, though not in 
his '' L. Arct." 

Gen. 26. Arthonia. 

Gen. 27. Endocarpon. 
Sp. 189. 

Sp. 190. 

trabinella, Th. Fr. (Arct., 240) ; on worked wood. 

miniatum, L. (Dermatocarpon), and 
var. complicata, Sw. 

191. hepaticum, Ach. 
192. Dzedaleum, Kremp. ; rare. 
193. %ride, Ach. (Normandina, Nyl.) 

Gen. 28. Verrucaria. 
Sp. 194. clopima, W'Znb. (Staurothele.) 

195. maura, tiv;hZnb., and 

196. ceuthocarpa, Whlnnb., and 

197. epidermidis, Ach. (Arthopyrenia). 

198. pygmaea, Korb. (Endococcus, NyZ.) ; parasitic. 
199. hrtaricola, Linds. 

var. aractina, WEZnb. ' 

bar. mucosa, WhZnb. 

war. analepta, Ach. ; rare. 

Pseudo-genus. Pyrenothea. 
Sp. 200. "P. Grmnlandica, Linds. 

Summary. 

Genus. 

1. Ephebe - - 
2. Pyrenopais - 
3. Collemrt- - 
4. Calicium - 
5. Spharophoron 
6. Cladonia - 
7. Stereocaulon - 
8. Thamnolia - 
9. Usnea - 

10. Alectoria - 
11. Dactylina - 
12. Cetraria - 
13. Nephroma - 
14. Peltidea - 
16.~Solorina - 

Carry' forward 

Number of 
8 eciesand 
Sfarieties. 

- 1  
- 1  
- 4  
- 1  
- 2  - 23 
- 6  
- 1  
- 1  
-, 11 
- 1  - 14 
- 2  
- 5  
- 3  

76 

N q b e r  of * 

fafieties. 
Genus. S eciesand 

Brought forward 76 
16. Sticta - - - 1  
17. Parmelia - - 21 
18. Pliyscia - - 6  
19. Umbilicaria - 13 
20. Pannaria - - 7 
21. Squamaria - - 11 
22. Lecanora - - 54 
23. Urceolaria - . - 1  
24. Pertusaria - - 1  
25. Lecidea - 63 
26. Arthonia - - I  
27. Endocarpon - 5 
28. Verrucwia - - 8 

- 
Total - - 268 



The &era richest in Species are, therefore, in the osder of their 
rich n e s s - 

1. Lecidea. 5. Cetraria. 
2. Leoanora- 6. Umbiiicaria. 
3. Chdonia. 7. Squamaria, 
4. ParmeIia. 8. Alectoria. } 

These are not necessarily, however, the genera richest. in 
indiddds-the genera, tbre€ore, which give 8 character to or 
constitute predominant vegetation. There is insufficient evidence 
to show what the latter genera are. All that can be asserted, on 
the evidence of traveuers, is, that in some localities the predomi- 
nant Lichens and the prevailing vegetation are species of Um&ili- 
curia or Placodium. There is no evidence that thhB CladoniL 
ocoupy the same ~mportant position, as coverers o f  the soil, that 
they do in Northern Scaildiiiavia and Russia;” or tbat the AZecto&z, 
Cktraria, and Fai*melice occur in the same gregarious assemblages 
that 1 hme seen them do in Norway or Ice1and.t 

XXXV1.-On the NATUBE of the DISCOLORATION of the 

[Reprinted, by Permission, from the ‘‘ Transactions ofthe Botanical 
Read De- 

ARCTIC SEAS. By DE. ROBERT BROWN, F.L.S., F.R,G.S. 

(‘ Society of Edinburgh,” vol. ix., pp. 244-252. 
cember E?, 1867. Revised by the Author, March 1875.1 

-_c_- 

The peculiar discoloration of some portions of the fiozen 
Ocean, differing in a remarkablc degree from the ordinary blue 
or light g w n  usua2 in other portions of the same sea, and quite 
independent of any optical delusion occasioned by light or &de, 
clouds, depth or shallowness, or the nature of the bottom, has, 
from s remote period, excited the curiosity or rel$ark of .the 
early navigators and whalemen, and to this day is equally a 
subject of interest to the visitor of these little-frequented pal.ts 
of tile worlci, The eminent seaman, divine, and.sauant, William 
scorssby, wI33 tJie first who pointedly drew attention the 
subj,ject, but long before his day the quaint old searchers after a’ 
North-West Passage “ t o  C‘athaY and CiPango” Seem to hav0 
observed the same phenomenon, and haw recorded their observa- 
tions, brief enough it must be ncknom%W, in the pages of 

 is Pilgrimes,” 01’ tha ’ po11d~rous tomes of Master . Thus Henry Hudson, in 1607, notices the change in 
the colodr of the sea, but has fallen into wrOr when he attributes 
it to the presence or absence of ice wliethar the sea was blue or 
green-mero accidental coincidences. John Davis, when, at 
even an earliel, date, he made that famous voyage of his with 
- - -  

qs See paper on the “Arctic Cladoni$,” p. 1’79. 1 CCFh”Io of Iceland,” p. 24 (“rans. Bot.‘ sac. of Edin., or Edin, N~~ 
ph~losophical Journal, 1861) j (( Northern Lichen-Plora,” p. 403, seq. 



312 R. BROWN ON THE NATURI OF THE 

the " Sunshine " and tlie '' Moonshine," notes that, in tlie strait 
which now bears his 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 thevmnity 
of Spitebergen and the dreary island of Jan Mnyen, and sub- 
sequently a much more extended one through Davis Strait 
to the head of Bnffin's Bay, and along tho sliores of the Arctic 
Regions lying on the western side of the former gulf, during 
which I had abundant opportunities of observing the nature 
of this discoloration. At that period I arrived at  the conclusions 
which I am now about to promulgate. In  the course of the 
paat summer [1867] I again made an expedition to Danish Green- 
land, passing several weeks on the outward and homeward pass- 
ages in portions of the seas mentioned, during which time I had 
an opportunity of confirming the observations I had made six 
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 discoloured 
Portions o f t h e  Arctic Sea. 

The colour of the Greenland Sen varies from ultrnmarine blue 
t o  olive-green, and from 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 6ea " 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" and 80' North latitude. I t  is liable, he rcmarked, 
to  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 or streams lying north and south, 
or N.E. and S.W., but of very variable dimensions. " Sometimes 
(' 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. I t  
'' occurs very commonly about the m e d i a n  of London in high 
" latitudes. In  the year 1817 the sea \vas found to be of a blue 
6' colour and transparent all the way from 12' East, ki the parallel 
'6 of '74' or '76' N.E., to the longitude of 0' 13' East in tlie same 
" parallel. It then became green and loss transparent ; the colour 
'' was nearly g;l.ass-greeiz, with shade of black. Sometimes the 

4 c  transition between the green and bluc waters is progressive, 
'' passing through the intermediate in the space of three or four 
46 leagues; in others it is so sudden that the line .of separation is 
" seen like the rippling of a current ; and the two qualities of thc 

* The First Voyage of M,Iohn Dauis vndertaken in June 1585. (Hnk- 

t aoresby, '' Arctic Regions," i., 175. 
ruyt's Collection.) 
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G water keep apparently as distinct as the watei‘s of a large muddy 
$6 river on first entering the sea.”* I n  Davis Strait and Baffin’s 
B~Y,  wherever the wlialers have gone, the same description may 
hold t rue-of  CquFse malring nllowances for the differeuces of 
geographical Posltloii, and the discoloured patches varying in size 
a d  locality. 1 have often observed the vessel in the space of a 
few hours, or even in shorter periods of time, sail through alternate 
patches of deep Mack, Brecn, and cmulean blue; and at other 
times, especially in the upper reaches of Davis Strait and Ba5n’s 
Bay, it has ploughed its way for 50 or eve11 100 miles through an 
dmost unintel-rupted space of the former colour. The opacity of 
the water is in s9me places so great that ‘‘ tongues” of ice and 
other objects cnnnot be seen a few feet beneath the surface. 

2. Causes of the L)iscolorcction. 
These patches Of discoloured water are frequented by vast 

Swarms of the minute animals upon which the great ‘‘ Right 
Whale ” of commerce (Bakana mysticetus, Linn.) alone subsists, 
the other species of Cetucea feeding on Fishes proper, and other 
highly organised tissues. This fact is well known, to the whalers, 
and, accordingly, the “black watcr” is eagerly sought for by 
them, knowing that in it is found the food of‘ their chase, and 
therefore more likely the animal itself. From this knowledge, and 
from observations made wit11 the usual lucidity of that distinguiehed 
observer, Captain Scoresby attributed tfie nature of the discolora- 
tion to the prcsenee of immense numbers of Medusa in the SW, 
and his explanation has hitherto met the acceptance of all marine- 
physical geographers ; and for more than forty years his curious 
estimate of the numbers of individual Mcdusce contained in a 
square mile of tho Greenland Sea has become a standnrd feature in 
all popular works on zoology, and a stock illustration with. popular 
lectarers. In  1861, and subsequently, mhilst examiiiing micro- 
scopicdly the waters of the Greenlt~nd Sea, I found, in COmmOll 
with previous obSCfVeW that not Only were inimcllse swarms of 
animal life found in these d ~ ~ c 0 h r e d  patches, b u t  that it was almost 
solely confilled to these spaces. 111 addition, however, I observed 
that the discoloratio11 \Vas not due to the Medusoid life, but to tile 
presence of imnlensc numbers of a much mow minute 0bject-a 
beautiful siliceous moniliform Diatom, and it 1s this Diatom which 
brings tl& paper within the ken of bohnists. On several cold 
days, or from no apparent Cause, t p . F d u W  great and small, 
would sink, but still the wrtte1’ f.eialned Its usual colour, and on 
exam.ining it I invarinbly found It to be swarming with Diatoma- 
c e ~ s  life, the vast preponderance of which consisted of the 
Diatom in question. 

It bad the appearance Of a minute beaded necklace about 
1-mOth part of an inch in diameter, of which the articulations are 

* “&et. Reg.,” i., l iG.  See also Scoresby’s account of tho “brown- 
Co1oured” water at 66’ 26’ kat., 11’ 65’ W’. long., and the “ yellowish-pen” 
at ]at. 70’ 34’, in his “ Journal of a Voyage to the Northern Whale-fishery,” 
&c.,  YO., Edinburgh, 1823, pp. 353-356. 
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about 14 or l$ time as long as broad. These articulations contain 
a brownish-green granular matter, giving the colour to the whole 
plant, and again through it to the sea in which i t  is found so 
abundantly. The whole Diatom varies in length, from a mere 
point to 1-10th of an inch, but appears to be capable of enlarging 
itself indefinitely longitudinally by giving off further bead-like 
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 Alga in its meshes. Again, this 
summer, I have had occasion to notice the game appearance in 
similar latitudes on the opposite shores of Davis’ Strait where I 
had principally observed it in 1861. This observation holds true, 
of every portion of discoloured water which I have examined in 
Davis Strait, Baffin’s Bay, and in the Spitzbergen or the Greenland 
Seas-viz., that wherever the green water occurred the sea 
abounded in Diatomaceous Iife, the contrary holding true regarding 
the ordinary blue water. These swarms of Diatoms do not ap- 
pear 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 affect,ed by physical circumstances, for some- 
times in places where a few hours previously tho 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 plays 
another pnrt in the economy of the Arctic Seas. In  June lSGl, 
whilst the iron-shod bows of the steamer I was on board of crashed 
its way through the breaking-up floes of Baffin’s Bay, among 
the Women’s Islands, I obscrvcd that the ice thrown up on 
either side was streaked 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 portions of Davis Strait and Baffin’s Bay where 
circumstances admitted of it. During the long winter the Dido- 
naacea! had accumulated under the ice in such abundance that when 
disturbed by the pioneer prow of the early whalers they appeared 
like brown slimy bands in the sea, causing them to be mistaken 
more than once for the waving fronds of Laminaria longicvuris (De 
la Pyl.), which, and not L. saccharina, as usually stated, is the 
common Tangle of the Arctic Sea. On examining the under surface 
of the upturned masses of ice, I found the surface honeycombed, and 
in the base of these cavities vast accumulations of Diatomace@; 
leading to the dmost inevitable conclusion that a certain amount of 
heat must be generated by the vast accumulations of these minute 
organisms, which thus mine the giant floes into cavernous sheets. 
These are SO decayed in many instances as to  be easilJr 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 .“rotten ice.” I have since found that in noticing the 
~ u t m u c e o u s  character of these slimy inasses, I was forestalled 
b3’ Dr. Sutlierland (LLJoumal of a Voyage,” &c., 1852, vole ~i.) 
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pp. 91-96, and V d .  ii., Apperidix, by Dr. Dickie, pp. cxcviii., &c.). 
Though one Diatom, a8 1 have rbarked ,  predominates, yet there 
arg besides Protozoa, vast multitudes of many different species of 
Diatoms, as shown (~oc. cit.)” by Dr. Dickie (now of Aberdeen). 

1s it cari-ying 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 presently show they do in 
furnishing subsistence for the giant quarry 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, as I have already demonstrated, 
owe this hue to the Dzat?nzacea? in question. 

These animals are pllncipally various species of Beroidre, and 
othei- Steganophthulmous Medusa? ; Bntomostraca, consisting 
chiefly of Arpacticus Kronii, A .  cAelifer 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 
nesslJI 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 vision8 
of ‘‘ size Whales ” and ‘‘ 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 mas scarcely 
surprise) to find, on examining microscopically the alimentary 
canals of these animals, that the contents consisted entirely of the 
Riatomacere which give the sable hue to portions of the Northern 
Sea in which these animals nre principally found ! I t  thus appears 
that in the strange cycle of nature the “Whale& food” is 
dependent on the Diatom, so that in reality the great thiugs of 
the sea depend for their existence upon the small things thereof! 
I subsequently found (though the observation is not new) that 
the alimentary canals of most of the smaller Molluscu, Echino- 
demata, &c. were also full of these Diatomacere. I ah0 made 
an observation which is confirmatory of what I: have Fdpanced 
regarding the probability of these minute organls~s €VW O f f  

masse a certain degree of heat, though in the individuals 
inappreciable to tho most delicate of our instruments. On the 
evening of the 4th of June, this present year (1867), in latitude 
67” 26’ N., the sea was so ful l  of animal.(and Riatonzaceous) life, 
that in a few minu,tes upwards of a pint, nleasure of Entopno- 
straca, Medusa, and Pteropoda would fill the towing net. The 
temperature of the sea was then by the most delicate instrumentg 
found to be 32.5 Fahr., and next morning (June 5th), though the 
air had exactly the same temperature, no ice at hand, and the ship 
maintained almost the same position as on the night previous, yet 
the surface temperature of the sea had sunk to 27.5 Fahr,, and W ~ F J  
clear of life, so much SO that in the space of half an hour t110 

m 

See pages 319,320 ; and further on. 
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towing net did not capture a single ~?ltomostracon, Hedusa, or 
Pteropod. I also 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 o f  Whales’ food. This mass of minute 
life also ascends to the surface morc in the calm Arctic nights when 
the sun gets near the horizon during the long summer day. In 
1861 I was pel;sonally acquainted with the death of thirty indivi- 
duals of the (( Right Whalebone Whale ” (Balana mgsticetus, 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 swarmin5 on the surface, and these spin 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 
6: 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 pursuance 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 Diatomacee, 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 have recorded afford 
illustrations of representative species in different and widely 
separated regions. In the Arctic Ocean the Bolcena mpsticetus 
is the great subject of chase, and in the Antarctic and Southern 
Seas the hardy ‘whalemen pursue a closely allied species, BaZena 
australis. The Nortliern Whale feeds upon C h  borealis and 
Cetochilus septentrwnalis ; the Southern Whale feeds upon their 
repreaentative species, Clio australis and Cetochilus awtralis, 
which streak with crimson the Southern Ocean for many a league. 
The Northern Sea is dyed dark with a Diatom on which the Clio 
and CetochiZus 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 
dso on the Diatoms staining the waters of that Austral Ocean. 

I do not claim any very high credit for the facts narrated in the 
foregoing paper, either general or specific, for really it is to the 
exertions of the sailor-savant, William Scoreshy, that the first light 
which has led to the Eolution of the question is due, though the 
state of science in his day would not admit o f  his seeing more 
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clearly into the dark waters of that frozen sea he knew and loved 
PO weU. 

At the same time I believe that I am justified in concluding 
that we have now arrived at  the following conclusioiis from 
pel.fectIy sound datn, viz. :- 

1. That the discoloration of the Arctic Sea is due not to ailima1 
life, but to Diatomacere. 

2. That these Diatonaacece form the brown staining matter of the 
‘6 rotten ice ’) of Northern navigators. 

3. That these Diatomacere form the food of the Pternpoda, 
Medusa, and Edomostvaca, on which the Bulrena mysticetus 
subsists. 

I have brou ht home abundant specimens of the Diatomaceous 
masses which 8 have SO frequently referred to in this paper, and 1 
am now engaged in distributing them to competent etodents of this 
order, so that the exact species may be determined ; but as these 
take a long time to be examined (more especially as Diatoms do not 
seem so popular 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 t h e ,  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 obiects 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. 

E’inally, you will ailow me to remark that, in all the annals of 
biology, I know nothing stranger than the curious tale I have 
unfolded : t the Diatom staining the broad fi-ozen sea, again s u p  
porting myriads of living beings which crowd there to feed on it, 
and these again supporting the huge Whale,-so coinpletillg the 
wonderful cyc10 of life. Thus it is no stretch of the imagination to 
say that tahe greatest animal in creation,$ whoso pursuit gives em- 
ployment to many thousand tons of shipping and thousands of sea- 
men, and the importance of which is commerciallyso peat that its 
failure for one season was estimated for one Scqttlsh Port alone at  
a 108s of ~oo,w,o~. sterling,$ depends for its cxl8tence on a being 
so minute that it takes thousands to be massed together before they 
are visible to the naked eye, and, though thousads of ships for 
hundreds of years sailed the Arctic, unknown to the men Tho were 

* The species principally causing the dit?CO~OdOn is apparently Melos jra 
arctica. 

t foregoing observations on the Discoloration of the Arctic Sea hnve 
been confirmed by the German Expedition in the Spitrbergen Sea, ullder 
I<oldesay ; by that to Greenland, conducted by Professor Nordenskiiild. 

$ NilsSon, in his “ Skandinavisk Fauna,” vol i., p. 613, estimates the full- 
Grown B. mysticctus at 100 tons or 220,000 Ibs., or equal to 88 elephants or 
440 white bears. 5 In 1867 the twelve screw steamers of Dundee only took two Whalefi, ana 
the 106s to each steamer was estimated at 5,0001.) and to the town in all at the 
sum I hnve given. 
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most interested in its existence, illustrating in a remarkable degree 
how Nature is in all her kingdoms dependent on all, and how great 
are little things! 

NOTE.-PrOf. NORDENSKI~LD offers the following remarks on 
the Colour of the Arctic Seas, in his “ Expedition to Gi’eenland,” 
6‘ Geological Magazine,” 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 the one side in blue and the other in greyish-green 
water. I t  was at  first supposed that these colours were ~ndications 
of different currents-the green of the Arctic, the blue of the 
Gulf-stream. Later, Scoresby affirmed 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 i n  a whaler, and as a member of 
Whymper’s Expedition. We also endeavoured to divert the 
tedious monotony of the voyage by observations on this pheno- 
menon. 

by two sharply distinguished colours-greyish-green and fine 
indigo-blue. In  the Greenland seas we also find water with 8 
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 as I am 
aware, chiefly in that part of Davis Strait which is situated in 
front of Fiskernaes. When specimens of the water are taken-up 
in an uncoloured glass, it  appears perfectly clear and. co1ourles8, 
nor can one with the naked eye discover any organisms to account 
for the colour. But if, when the velocity of the ship allows of‘ it 
(&e., when the ship makes from on@ )O .three knots Ein hour), a 
fide insect-net be towed Behind the ship, in the green and brown 
water, it will soon be found covered with a film of-in the former 
case green, in 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 turn, directly or indirectly, 
become the food of larger marine animals. The blue water, on 
the contrary, at  least in these seas, deposits no slime upon the 
insect-net, and is far less frequented by Crustacea, Annelides, &c. 

d of Spitzbergen 

* A very interesting essay on the subject has been published by Dr:Brom. 
The Farmer, Jan. 1, 1865, p. 16. See above, p. 811. 



than $he 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 
necessary for the subsistence, not only of the swarms of Birds that 
frequent the northern seas, but also of that giant of the animal 
creatipn, the Whale, and all branches of industry dependent on 
Whale-fisheries. 

Of these remarkable organisms Dr. i)berg collected specimens 
when possible, during the voyage, .which it is intended hereafter 
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 particular place is 
formed only of a few species of Diatomaceto, often so large that 
after drying the mass the siliceoue frustules may be discerned 
with the naked eye ; but, on the other hand, different parts of the 
oceau exhibit entirely different forms, 80 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 scunty, but nevertheless remarkable, 
and we may safely say important, Flora of the ocean’s surface. 

XXXVII.--NOTES of DIATOMACEIF, from DANISE GREEN- 
By Professor 

[Reprinted, by Permission, from the Trans. Bot. SOC. Edinburgh, 

LAND, collected by ROBERT BROWN. 
DICKIE, Aberdeen. 

vol. x., pp. 65-67. Read January 14, 1869.1 

Mr. Brown sent fop examination small packets of materia] 
collected at various places along the coast of Danish Greenland, 
with a request. that any Diatomaceae they contained might be 
recorded. 

Tlie larger marine Algs, from high northern latitudes, I have 
ipvariably found to yield abundance of them prgm!sms. The 
species collected by Mr. Brown, as well as his specld Ihtomaceous 
gatherings, have not yet been seen by me, and therefore tlic 
present communication gives but an imperfect idea of the marine 
Diatomaces in the localities visited. 

No. 1. A small mass, chiefly Of*HYpnu*a $Uita?is, in the .sea at 
Jdobshavn, contained the following :- 
’Cocconeis scutellum. . Rhabdonema archaturn, 
Coscinodiscus eccentricus. Cocconema cistula. 
Stauroneis pulchella. C. parvum. 
.Hyalodiscus subtilis. 

The two latter are freshwater species, and were, doubtless, 
attached to the Hypnum before it was conveyed to the sea ; the 
maline species seem not merely entangled among the mass, but 
attached to it. 
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No. 2. A mass of Ectocarpus, from Jakobshavn, contained the 
following :- 
Cocconeis scutellum. Grammonema Jupms i i .  
Coscinodiscus eccentricus. Podosphenia gracilis. 
C. radiatus. 

And very fine examples of two freshwater species, viz. :- 
Himantidium undulatum. Pinnularia stauroneiformis. 

NO. 3. A mass of Schizooema and Cladophora, floating in 
Jakobshavn, contained- 
Cocconeis scutellum. Grammonema Jurgensii. 
Synedra salina. Biddulphia -- , - a few f i q -  
Podosphenia gracilis. ments, too imperfect for re- 
Podosira horrnoides. cognition. 

The Schizonema is doubtfully referred to S. Dilzuynii, being in 
a very imperfect condition. 

No. 4. At a depth of three fathoms, Jakobshavn :- 
Cocconcis scutellum, var p. 
Coscinodiscus radiatus ?, frag- 

ments only. N. liber. 
C. eccentricus. Stauroneis pulchella. 
Campylodiscus angularis, a so- Podosiln hormoides. 

litary example. I-Iynlodiscus subtilis. 
Synedra salina. Rhabdonema arcuatum. 
Amphiprora alntn. Biddulphia anrita. 
Surirella gemma. Schizonemn ? 
Nitzschia sigma. 

benk, contained- 
Cocconeis scutellum. Eupodiscus fulvus ? 
Coecinodiscus eccentricus. Grammonema Jurgensii. 
C. radialus. Podosira hormoides. 

geminaturn. 

Dictyosiphon, and Lyngbyn, from Godham, contained- 
Cocconeis Grevillei. Synedra gracilis ? 
C. scutellum. Navicula Jenneri. 
Coscinodiscus radktus. N. eliptica. 
c. eccentricus. Pu’itzschia angularis ? 
Amphora memljranacea, one Podosira hormoides. 

Navicula didyma. 
N. elliptica. 

No. 5. A mass, chiefly of Dictyosiphon, from sea-shore, Riten- 

And a :single example of a freshwater specics, viz., Gomphonema 

No. 6. A mass, consisting mainly of Conforva, Melagonium. 

only. Gramniatophora serpentina. 
All the species recorded here are British, with the single ex- 

ception of ffi~nlodisczis suBtiZis, originally described by the Iap 
Frofessor Bailey from Halifax ; found also on shores of North-west 
America, and now on shores of Greenland. 
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XXXVIII.--NOTE on some PLANTS froin SMITH SOUND, 
collected by DR. BESSELS. By DR. J. D. HOOKER, C.B., 
F.R.S. 18’73. 

[From (‘A Whaling Cruise to Baffin’s Bay and the Gulf of 
‘ I  Bootliia ; with an Account of the Rescue of the Crew of the 
“ ‘ Polaris.’” By A. 13. MARKHAM, Commander ILN., 
F.R.G.S. 1874. Page 296.) 

Captain Markiiam’s collection contains 20 species of Flowering 
Plants, iiicludiug four collected by Dr. Uessels in the highest 
latitude froln \vllich Flowering Plants havc liithcrto been obtained, 
namely 82’N. The lucality uppenrs to havc been ou the east, sitlo 
of Smith’s Sound.* They :we Draba aIpi,ilia, Cernstiuai dpinuni, 
Tarazacum Dcm-leoi~is ,  and Poa .fEexuosa. All of tliciii :we 
common Arctic plants, being found 013 both coasts of Grccnlmd, 
as well as throug1ioiit the Parry 1sl:inds. Of the otlier species 
collected by Captain Mdrham hinisclf, the Arctic distribntion is 
well known. None of them belong to the rcmnrkablc nsscnil)l:age 
of Scandinavian plants which inhabit Grcciilnntl, and of -wliicIl 1 1 0  

otlicr mcinbcr has becn found on tlic wstcrii shores of 11:iKh’s 
1 3 : ~ ~ .  On the otlier 11aiii1, one of tliem is a member of ilini. 
smallcr number mliicli lias never bccn fonncl on the Grconlnntl 
const. This is the peculiar nncl beautifid little PZczcropogoiz 
Sabini, the only genus wvliicli is absoliitcly confined to tlic Arctic 
regions, and of which the solitary species is restricted in its d i u -  
tributiou to the ArctieAmerican islrtnds. I t  ’ww discovered by 
Captain, now G encral Sir, Edward Babine, in Melville Islancl, 
during Parry’s First Voyage in 1819-1820, and is probably found 
in all the islancls. Capt. iU:larlrhaiii’s specimen was gathered 011 
Fury Beach. 

The other species cnll for 110 special rcmarl;. They are 
iiit,cresting XY, in several cases, coining from plnces where the same 
plant hail not previously been gathered. These localities arc 
valuable, as complcting 8, knowledge of the are& inhabited by Such 
species, though they do not materially enlarge it. [see nbove, Dr. I300k~r’s memoir on Arctic PIants, pa@S 205, 
“c.] 

L 

XXXIX.-NOTES on tlie ZOOLOGY, BOTANY, and GEOLOGY 
of the VOYAGE of the “POLARIS” t o  KENNEDY and 
ROBESON CHANNELS. 

1. < <  &turc,)’July 17,1873, vol.viii., p. 218.--“ During the sum- 
mer tllo entire extent of both lowlands and elevntions are b : ~ c  of 
snow and ice excepting pa,tches herc and there in tlie sliape of the 

* “NUtUL.c))’ V O l .  viii., No. 206, 11. 487. Oct. 9, 1873. 
36122. s 
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rocks. The soil during this period was covered with a more or 
less dense vegetation of Moss, with which :everal Arctic Plants 
were interspersed, some of them of considerable beauty, but 
entirely without scent, and many small Willows, sarcely reaching 
the dignity of shrubs. 

b‘ The rocks mticed were of a schistose or slaty natwe, and in 
some instances contained fossil plants, specimens of which were 
collected. 

Distinct evidencc 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 t,he wintcr. Wolves, Bears, Foxes, Lemmings, 
and other Mammals were repeatedly observed. 

“Geese, Ducks, and other Water Fowls, with Plover and otiier 
Wading Birds, abounded during the summer, although the species 
of Land Birds were comparatively fern, including, however, as 
might have been expected, large numbers of Ptarmigan 01’ Snow- 
partridge. 

“No Fish were 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 ; Set& arc very 
abundant. Numerous Insects were observed, also especially 
several species of Butterflies, specimens of which were collected ; 
also Flies and Bees, and Insects of like cliaracter.” 

2. “iVature,” Blarch 26, 1874, vol. is., p. 405.-“ Zoology and 
Botany.-The coIlections of Natural IIistory arc : h o s t  cntrrely 
lost. With the exception of two small ciises 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 DXusk-ox. Nine species 
of Mammals were found, four of which arc Seals. The Birds are 
represented by 21 Eipecies. The number of spccies of Insects is 
about 15, namely, one Beetle, four Butterflies, six Diptera, one 
Humble-bee, and scvcral Ichneumons, parasites in caterpillars. 
Further, two species of Spiders and several Mites were found. 
The animals o f  lower gmle are not ready yet for examination. 

“ 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 Alp, 
‘‘ Geology.-Although the formation 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. I t  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 

the identification of which with rocks in South 
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Greenland was a Tery easily accomplished task. For instance, 
garnets of unusually large size were found in lat. 81’ 30’, having 
marked mineralogical characteristics, by which the identity with 
some garnets from Fiskernaes was established. Drawing a 
conclusion from such observations, it kecame evident that  the 
main line of Drift,, indicating the direction of its motion, runs 
from south to north.” * 
3. A- B. .8rlarkJlam’s ‘( H7haliizg Cruise,” &e., 1874, p. 205.- 

“ I n  the latitude of their Tyinter quarters (81’ 38’) Musk-oxell 
Were met with and 26 Were shot. Foxes and Lemmings were 
also Seen ; but other animals were comparatively scarce, and only 
one Bear w:is Seen during the whole year. Narwhal and Walrus 
were not see11 to the north of 19”, but Seals were obtained up to 
the extreme point in 82’ 16’. They were of three kinds, namely, 
the conlrnun Greenland Seal, the Ground Seal, and the Fetid 
Seal. On tlie 
western side, it was stated by the Eta11 Esquiniaux, that Elleslllerc 
Land abounded with Musk-oxen; and judging from the coli- 
figuration of Grinnell Land, the same abundance of animal life is 
to be found there also. The Birds all disappeared during tlie 
winter, though Ptarmigan and a species of Snipe m:& their 
appearance early in tlie spring ; and in summer all the gener:L 
fouiid in other parts of the Arctic regions were abundant. 

“With  the exception of a Salmon seen in a freshwater lake not 
fiw from tho beach, no Fish were met with. The contents of the 
stomachs of the Seals they caught were found to consist of 
Shrimps and other small shell-fish. Dr. Besscls used to dredge 
on several occasions, but  owing to the ice, he could seldom do so 
to a greater depth than 18 or 20 fathoms, the results being generally 
unimportant, and with the exception of a few Shrimps and other 
Ckustacca, nothing of interest was procurcd. 

No less than 16 species of Plants, five of which verc Grasses, 
were collected by the Doctor a t  their lligllest latitude, on whicll the 
Musk-oxen must subsist. IIe gave me four specimens of the 
floru of‘ 82’ N., tho narncs of which will be found in the Lisl ot‘ 
Plants in the Appendix, t o  which Dr. IIooker has kindly added an 
explanatory note. 

‘6 Mr. Chester presented me with a fossil from the siluriaii 
Limestone of that 1Iirh latitude, which is also referred to in the 

The  Bladder or Hooded Seal was not met with. 

[See abowc, p. 321.1 

Appendix. [Sec fu&cr on.] 
‘6 Dr. Bessels made n fair collection Of Insects, principally Flies 

aild Beetles, two or three Butterflies and Mosquitoes ; and Birds or 17 different kinds were shot in 82”, including two Sabine Gulls - 
iind an Icelmd Snipe.” 

4. CZcinerLts Markham’s ‘( Tk~reshold,” &c., 1873, p, xsii.-IVin- 
tering (1871) near their furthest point, 82” 16’ N., they found 
abundance of animal life, and saw much Driftwood of recent 
date, which must have Come thence across the Polar Sea from the 
sliores of Siberia. 

___-___- - 
* Extracted from ‘‘ Nature,” by pernlission. 

x 2  
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XL.-GEOLOGICAL NOTES on BAPFIN'S BAY. BY J. Ross 
and MACCULLOCH, 1819. 

From miscellaneous specimens brought home from Davis'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:- 

(I.) A t  Waygatt Island (70' 36' N. Iat., 54" 40' to 55" W. 
long.) and at Four  Island Point (70" 46' N. lat., 53' 3' W. long.) 
t h e  arc ganite, gneiss, schists, and igneous rocks, with lignite 
a t  the fbrmer place. 

(2.) A t  the Thee  Islands of Baffin (74' 1' N. hi., 5'7' 25' W. 
long.), gneiss abounding iu garnets aiid containing molybclena. 

(3.) Cape Melville, granite and porphyry. 
(4.) Uuslinan Isle (36' 04' N. lat., 65' 66' W. long.), granite, 

gneiss, and mica-schist ; claystoiie and amygdaloidal claystone. 
(5.) Cape Yorlr, Zspztina., Inmallick (76' N. ht., 66" 46' W. 

long.), porphyritic greenstonc, used by the natives iu cutting ofF 
ilieir iron from the masses. 

(6.) Between Cape YorIc and Cape Dudley-Digges, includiug 
the Crimson Cliffs (from 75O 45' to 76' 10' N. lat., m d  from 67" 
to 68" 40' W. long.), granite, gneiss, and mica-schist, and green- 
stone. 

(7.) From Possession Bay :ind C:+e Uynnl-I%rtin, on the \vest 
side of BaEn's Bay (73' 33' N. lnt., 77" 28' W. h g . ) ,  granite, 
gneiss (with pyrites, gnrnct, mid green felspar), sandstones, sIiaIe, 
limestone, .jasper, siliceous schist, and igneous rocks and agates. 
" The gneiss with grceu compnct fclspar appcws to be of common 
" occurrence on this coast . . . . ; it is exactly similar to that 
'' which occurs abunriantly iii the Wcstern Isles, and more pal-- 
" ticnlarly on the western coast of Ross-shire, prevailing particu- 
" larly about Locli E w  and Loch Greinord [Laurentian]." " Tlie 
" jasper, siliceous sciiist, and chcrt resemble cxactly those spc- 
(' cirnens mliich are found in  the Island of Sky, among tlio beds 
'' of sliale, sandstone, and limestonc [Jurassic], \vlien these arc 
'6 immcdiatcly in contact with the larger masses of trap; anil 
u probably they here also owe tlicir origin to Llic samc cause." 

(8.) From Agnes Monument (70" 37' N. lat., nnd 67' 30' W. 
long.), granite, gneiss, and graywaclce-schist. 

(9.) The Iron mentioned above, iindcr " Cape York," is stater1 
by Cap1. ROSS to liave been used by the '' Arctic Ilighlanders '' 
of Prince-Regent's Bay (lat. 75' 54', long. 65' 53'), for the 
edges of' ilieir knives, and to have been obtained by tliem from 
the mountains near the coast, tjehind Bushnan Island. I t  was 
said by the natives, us interpreted by Saclieuse, to occw in several 
large masscs OP picccs, of whicli one in particidnr, Iiarder than 
the rest, WIS p n r t  of tlic moiint:Lin. Tlie lroii was cut off with 
a linrd stone, m d  then beatcn into small flat oval pieces. The 
place ,where the metd was found was called 6' So~vallick," and 



MACCULLOCII, GEOLOGY OF BAFFIN’S BAY. 325 

about 25 miles inland (lat. ’76” 12’ N., long. 53’ W.). This 
Iron Dr. WOLLASTON estimated to contain between 3 and 4 pes. 
ccnt. of Niclicl, and lfr. F ~ F B  found in it 2.56 per C C ~ L ~ .  Hence 
they regirded it as of nletcoric origin. 027. cit., vol. i., 1). 132, 
13. 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., l?.lI..S., 65c. &e. 
1s10. 

1. “Quart. Journ. Lit. Sc., &c.,” 1819, ~ 0 1 .  vi., 1’. 369; and 
“ Geolog. Magazine,” vol. ix., 11. 74, 18’72. 
The northern Esquiniaux lately visited by Captain Roes [in 

August 18181 were observed to employ a varioly of implements 
of iron ; and upon inquiry being made concerning its source by 
Captain Sabine, he ascertained that it was procured from the 
mountains about 30 miIcs from the coast. The natives described 
the existence of two large masses containing it. Tlle O I I ~   vas 
represented as being nearly piire iron, and they had been usable 
to do more than detach small fragments of it. The  other, they 
say, was a stone, of which tliey could break fragments, which 
contain small globules of iron, and which they 1i:mnimered out  
between two stones, and thus formed them iuto flat pieccs about 
the size of half a sixpence, and which let into n bone handle, 
side by side, forin the edges of thcir knivcs. I t  iinmediately 
occurred to  Captain Sabine that this might be meteoric iroii ; but 
the subject was not further attended to till specimens of the lcnivcs 
reached Sir Joseph Eanbs, by W ~ O S C  desire Mr. Uraiide examined 
the iroii, and he found in it more than tlirce per cent. of nickc]. 
This, with uncommoii appearance of the nietnl, wliicli wns perfect,ly 
free from rust, and had tlie peculiar silvery whitelless of meteoric 
iron, puts the source of tho specimens alluded to out of all doubt. 
The olle lnass is probably entirely iron, and too hard and intractable 
for further management ; the other appears to be a meteoric Stone 
containing .pieces of iron, which they had succeeded in removing 
and extending upon a stone anvil.” 

2. Extract from ‘ (An Account of the Escluimaux who inhabit the 
6‘ West Coast of Greenland above the h t .  7(j0.” By Captain 
EDWARD SABINE, R.A., F.R.S., F.L.S. $ 6  Quart. Jonm. of 
Literatiire, Science, &c.,” vol. vii., 1819, pp. 72-94. A%C 
also the “ Geological Magazine,” vol. is., 1872, pp. 73-74. 

‘6 Each of the Esquimaus who visited US on the 10th of August 
[1818], and 1 behVC each of tho ollicrs whoin ’WO af’ter saw, had a 
rude instrument answering the purpose of a knife. Tho h:tndlo is 
of bone, from 10 to 12 inclics 1011g, -&aped like the lnndle of a 
clasped knife ; in B groove which is run along the edge arc inserted 
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several bits of flattened iron, in number from three to seven in 
different knives, and occupying generally half the length. No 
contrivance was applied to fasten any of these pieces to the 
handle, except the one at the point, which was generally two- 
edged and was rudely riveted. I n  answer to our Inquiries from 
whence they olhined the iron, it was a t '  first un?erstood that 
they had found it  on thelshore j and it was supposed to be the hoop- 
ing  of casks, which might have been accidentally drifted on the land. 
We wore surprised, however, in ohscrving tho facility with wliich 
they were induced to part with their knives j it is true, indeed, 
that they receired far better instruments in exchange, but they 
did not appear to attach that value which we should have expected 
to iron so accidentd1y"procurcd. 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 Esquimnux were questioned 
were not satisfied that %aceheus' [" Sacheuse " 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 i t  wns got from two l a p  stoncs on a hill 
near a part of the coast which we had lately passed, and which 
was now in sight ; the stones wcre very hard j that small pieces 
were knocked off from them, and beaten flat between other stones. 
He repeated this account two or three limes, SO that no doubt 
remained of his meaning. In  reply to other qaestions, me gathered 
from him that he had never hertrd of such stones in South Green- 
land; that the Esquimaux had said they knew of DO 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 
subsequent visitors confirmed the above account, and added one 
curious circumst:mce-that the stones are not alike,. one being 
altogether iron, and so hard and difficnlt to Grcak that their 
supply is obtained entirely from tlic other, which is eomposecl 
principally of a hard and dark rock ; and by breaking i t  they 
get small pieces of iron out, which they beat we see tht:rn. 
One of the men, being asked to describe the size of each of the 
stones, made a motion with his hands convcying the impressioll of 
a cube of two feet, and added that i t  wouIdgo through the skyl;ght 
of the cabin, which was rather larger. The llil] is in about 760 
10' lat., and 64" 9' long. ; it is callcd by thc natives (Sowilic,' 
derived froin ' sowic,' the l ime for iron amongst these people, as 
well as amongst the South-Greenlander. Zaccheus told me this 
word originally signified a hard black stonc, of which the Esqui- 
maux made knivev before the Danes introduced iron amongst thein ; 
and that iron received the same name for being used for the same 
purpose. I suppose that the Northern Esquimaiix 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 Sound, which is i n  the 
immediate neighbourhood of Behring’s Straits, Call the iron which 
they prociire from Russians ‘shnwic,’ which is evidently the 
same word. The peculiar colour of these pieces of iron, their 
softncss and freedom from rust, strcngthened the probability that 
that they were of meteoric origin, which has since been proved by 
anal ysig:’ 

XLII.-The MINERALOGICAL GEOLOGY of GREEKLAXD froin 
CAYE FAREWELL to DCSKO. By the CHEVALIER 
CHARLES L. GIESECK~, Professor of Mineralogy to 
the Dublin Society. 

[Extracted from his Article “ GREENLAND,’’ in B r C W & d K  
6‘ Edinburgh Encyclopredia,” 1816.) 

[In the nomenclature of his day Gieseck6 here refers to the 
highly altered or metamorphic paleozoic (Laurentian and other) 
strata, with their igneous rocks, as “ Primitive ’) ; aild to the inore 
distinctly bcdded iciieous rocks, of later data, as belonging $0 the 
‘‘ Flcetz-trap formation )’ : some old slates and trap-rock he refers 
to Werner’s intermediate “ Transition formation.”-E~~~O~.] 

The accumulation of the ice having rendered the interior of 
Greenland totally inaccessilh, it  can only be examined on different 
parts of the coast ; and the promontory Capo Farewell, which is 
its most southern point, presents to the eye immense groups of 
precipitous mountain-masses, insulatcd, barren, and naked, sharp- 
pointed at the top, greatly decomposed at thc surface, and cleft by 
the action of the snows and the ice. These rocks are intersected 
by narrow valleys, mhcre immense broken and scattered masses 
arc borne along by irresistible eiirreilts, and carried immediately to 
the shores .where there is no low land to intercept their course. 

1. The GRANITE of this island (cape l?tbrewell) is fine-granulnr, 
consisting of pcarl-\vliite fclspar, greyish-blnclr mica, and very 
little quartz of an ash-grey colour. Thc whole rock is very much 
ironshot and disintegrated. At the foot of the granite rocks 
occur beds of common quartz of a milk-white colour (not milk- 
quartz), and flesli-red felspar, with small crystals of moroxite 
(foliated or common apatite). I n  another place are found flesh- 
red felspar, with little quartz, common hornblcnde, magnetic iron- 
stone, and gadolinite, crystallised in longish four-sided pyramids. 
A bed on the east side of the promontory Contains garnot8 iu a 
fine-granular geyish-white rock, very much rcscmbling the rock 
of Namicst, in Mornvia, c d c d  by Werner ‘‘ Woks-stein ” (white 
stone); but the crystals of garnet here are larger and perfect 
dodecahedrons. The granite extends fiom Cape Farewell to the 
east and south-cast of the coast, viz., over the islands of Staaten- 
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huck and Kakasoeitsiak, Alluclc, alld Cape Discord, to a distance 
of more than 400 miles. Gneiss and micn-slate lic upon i t  a t  
Kippingajak, both rocks containing gar1lCts. Tdc-slate forms a 
large bed in it at Alcajarosanilr, along with nctynolitc, wliicli occurs 
in large masses. Near the coast of' Akajnrosanjlc is the siiiall 
island of 1Caknsoeitsi:tk. It consists of one hill forilleil of a grauitc 
rock, mixed with some lioriil~leticle, slender crysluls of zirkon, and 
the new mineral called aZZa?zite (see Tmus. Edin. SOC., vol. vi., p. 
37 1). The rock here assunics the charnctcrof t1ieNorwegi:iu zirkon- 
syenite ;but its constituent parts are of n fincr grain. All thc granitic 
mountains of the islands of Staaten-huclc and Cape E'arewcll arc sur- 
rounded by numerous very small islands, presenting round-backed or 
an t  conical hills of primitive syenite. TO the west of Cape Farewell, 
a t  a place called Niakornak, is a very extensive bed of' ycllowish- 
white felspar, crystallised in large flat six-sided prisuis, tlic crystnls 
being only separated by black mica, which gives to the rock 11 

porphyritic appearance. The place is very difficultly accessible, it  
being harassed perpetually by the most boisterous sen, and wnalletl 
by the tide at  high water. Not far from this, at an olevation of 
&out 1,000 feet, the granite is divided into imineusc columnar 
or quadrangular pieces, which, seen from a distance, present "1 

tippearance similar to the ruins of a town. The Grceu1;tndcrs 
state that the masses were carried thithcr by some giants, who 
inhabited tho country in  the oldest times, and, liavillg been sor- 
ccrcrs, disappeared from the earth. 

As gmnitc is llie pi incipal rock wllicll constitutes ills llloull- 
tains of'this vast coast, to cnumerak all the piaces wlicrc it is 
found woulcl cxcccrl the limits of such an :irticlc as tho prcscn1. 
I t s  most coninion colour is greyish-white, flesh-red, aucl tilc-rrfi ; 
thc lattcr colours are characteristic of tlie cosrse-grannl:n felspar. 
illngnetic iron-ore is generally found eiJher disseminated or im- 
bcddcd in the red vnricty. I n  some places, molybdcnn occi~rs, 
and in others graphite, imbedded in thc -rock. At Bail's ILiycr 
nlid at, Dialco Island, iron-pyritrs is found j but, excepting thrre, 
tlic rock is not vory metalliferous. Precious garnet occurs \'cry 
frequently ; also coinmon schorl, tournialinc, eomnion Iiornl)lcndc., 
jade, rock-crystal, iiioroxitc, calcareous spar, fluor-spar, :iud t ho  
:iborc-mentioricd substances. Rock-crystal is only found ill ycins 
traversing tho red coarse-granular vmicf y, and nppcnrs to be colt- 
temporaneous ; the vein being intitiiately iningled with tho I ~ ~ ~ ~ ] ~ ,  

:mil presenting no malls. Bcds of horiiblenclc-slate, ~nica-slate, 
felspar, and quartz rest upoii it, :tiid on the red coarse-g:rmiul:tr 
granite at  Kogneckpamicdluck there is an extensive bed of red 
ironstone mingled wihh massivc iron-fliut ('' Eisenkiesel '' of Wcr- 
ner). At the cnd of the north-cnstern :Lrm ofBaal's River, in tllc 
vicinity of the great continental ice, tlic trri\;cller, ascending fro111 
i i  narrow cliff, suddenly beholds a dreadf~d chaos of i i i i~ i ic~i~c  
columnar granitic blocks detached from each other, and hc:iped to- 
gether in the most fantastic groups, the plnnee of fracture I J C i l l g  SO 
fresh that the points from which they arc broken nre distinctly 
observable. Places of desolation aiid devastation of this kind nre 
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very frequently met \vit11 in the mountains of Greenland. Most 
of the granitic rocks affect tho needle. 

2. The next roclc \vllicll forms numerous mountaius in this coiintisy 
is GNTZISS. I t  ocClI~s very oftcn alternating with granite, some- 
times with iiiica-slate. I t s  character or texture may bo asccrtainctl 
p:wtly in the clirs and on tllc shores, partly by the fo~*ms of lllc 
111ountains. Tiic qaiiitic inouii tttins are:dmnysinore decomposed and 
t h e f o r e  mgrc p1*cciipitons, prrwiiting veisy sharp-ecIged summits ; 
the suiiiiiiits of the gllciss arc inore flat and r ~ ~ i i d - b n ~ k ~ i l .  Tho 
texture of the giiciss is thick- and tliin- slaty ; its felspar generally 
pearl-grey and pcarl-whitc, seltlom flcsli-red, fine-granular ; i L S  
Uiica-grcy, pinchbeclc-brown, and blackish-brown j i t  coiltailis but  
little nsll-grey quartz. The vallcys and clefts round the mouiit:iiiis 
arc filled \vith r1iomboid;d fragments, many of them of immcusc 
size. The smaller fragments were used by tlie old P\Tor~egi:iiis, 
with mim-slate, ~1ornblendc-slatc, and slaty c1:iystoiic to build 
tlicir houses ; the walls ef which, although not ccmeiitccl, after :L 

lapse of several centuries still brave tho powcr of this destructive 
climate. Gneiss coiistitutes one of the most elevated poiuts of 
this extensive comt, wiz., tlic iiiountaiii IGngikto~soak, situated in 
tlie 62nd degrce of latituclc. It is covered witli mic:i-slate from 
the shore to R bei@it of about 1,000 feet above tho level of tllc 
sea, where t:ic gneiss agnin beconics visible, alld colltinues to  a 
Iieiglit of I K X L ~ ~ ~  3,000 feet. The top of this inoiintain is similar 
in sliapc to tlic roof of it ~ I O U S C ,  where tho ridge is not much clc- 
\rated. 1t is cntircly free from snow in, suiiimer, except n fcw 
small spots, where it rests in the hollows of its summit. 

Thc mica-slate rcstiug upon the gneiss presents a variety of 
beds of Iiornblende-slatc, wliitestonc (Weiss-stein) with smnII 
B"r!lets, talc-slate witli coiiiiiion and intlurateii talc, potsto1ie, acty-. 
nolitc, mid precious splil1tcry serpentine. The  gu 
with numerous veins of greenstone, various ill thiclcness from ouc 
inch The  greenstone which occurs in the veins re- 
scnibles basalt ; but it is more crystalline in its texture, Iightcr 
in its colour, and not quite so hard. Common schorl, tournialiiic, 
aiicl precious garnet occiir irnbeddcd in gneiss. It contains vcins 
of tinstone, accompanied by arsenical pyrites, wolfram, fluoi-, and 
qiiartz, in a firth called Arksut, situtrted about 30 leagues froiii 
tlic colony of Juliaiia-IIope, towards nortli-cast. Tho snme plncc 
is rernarltnble for two tliin layers of cryolite, rcstiiig upon gneiss ; 
and it is tlic only placc mhere this mineral has hitlierto bccn found. 
One of tliesc layers contains tlie snom-white and greyish-white 
variety, u r  mixed mith any otlicr niincral. I t s  thickness varies 
from one foot to two feet and a lialf; aiid it is divided from thc 
underlying gneiss by a thin layer of mica, always in a state of 
disintcgrntion. T I ~ C  otller varicly is of n, yellowish-brown colour, 
passing into tile-rccl. It occurs along with iron-pyrites, liver- 
brown sparry-iron-ore crystallised in rhombs, carthy cryolite, 
clua% compact and foliated iluoi; eartliy fluor, and g n h : h .  It 
is remarkable that tile galena is sometimes coated will1 a grcyish- 
wllitc sulphureous crust, wliicli burns in tho i1:mic of ;t cnnd'lc 
mith a bluish colour, eiiiitting :I sulpliureous smell. 

six feet. 



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 are washed at high water by the tide, and for the most part 
exposed, the superincumbent gneiss having been removed. Tho 
white cryolite, s e n  at  a distance, presents the appearance of a 
srnnll layer of ice ; small detached fragments have acquired, from 
decomposition, the shape of cubes. This mineral is called by the 
Greenlanders Orsuhszhsef, from the word ods7ck, blubber, to 
which it bears some resemblance. The same name i s  also given 
by the natives to  white calcareous spar. 

3. kfICb-sLATE is likewise one of the most common rocks in 
Greenlnnd, and an inseparable companion of gneiss ; there ore 
very few instances where they are not found in tho vicinity of 
each other, and frequently in contact. Mica-slate forms in this 
country a rery cxtensire series of mountains, which never rise to 
a considerable height, and appear generally to rest upon gneiss. 
Mica-slatc is frequently visible on the shores; and the gneiss 
itself forms also very extensive beds in it at Disko Bay, where the 
whitestone d s o  occurs i n  bcds. Tho Grecnlandish mica-slate 
:&bounds in mica ; i t  i? gened ly  thin-slaty, and only thick-slaty 
when the qunrtx prevails. Sometimes i t  has an undulating aspect ; 
but, when this is the case, it passes into primitive clay-slate. The 
mica of this mica-slate is mostly greyish-black and pinchbeck- 
brown, passing into brownish-black, seldom silver-white. I ts  
quartz is pearl-grey. I t  is sometimes mingled with nodules of 
pefirI-grep f(4spai; from the size o€ n pen to that of an orange, and 
this gives il the appearance of gneiss ; bnt they may be easily and 
accurately distinguished, as the mica-slate presents a surfnco 
perfbctly continuous, and easily srparable in the dircction of the 
platcs of the mica. 

Mica-slate also OCCUI’S in beds in various parts of this country. 
One of the most remarlrable, most interesting, and most extensive, 
is that in the firth of I<angerdluxrsulc in the Glst degree of 
latitude, in the district of Juliana-IIope. I t  extends about five miles 
in length and four miles in breadth ; its thickness varies from G to 
12 feet ; and it contains, besides felspar, which is its princip- r t  1 con- 
htituciit part, hornblende, augite, actinoliie, sahlite, garnet, and 
that new miueral which has been itnalyscd by Dr. Thomson and 
Professor Eckebcrg, called sodalite. I t  is of pale apple-grecn, Ip&- 
green, greenish-white, and pearl-grcy colour ; partly massive, partly 
crystallised. Another mincnd, which lins not becll nni~lyscd, 
occurs idso with the sodalite : it  is of a peach-blossom rcd and 
purple-red coloui~. On the rhore the undcrlying gnciss is visible 
in several places. I n  the supcrincnml~ent miea-sl:ite, graphite 
[“granite” in  original] is found, of very fine texture, pnrtly in wins, 
pnrtly imbedded. Crtlenreous spar and fluor occur in vcins, both 
of which are sometimes coated with a thin crust of chalcedony; 
idso galelin in small veins. Blue phosphate of iron, in detached 
pieccs, is found on the shores. Tlic mica-slate is generrilly 
decoinposcd and iron-shot, where the graphite is imbedded. I n  
the Firth of Arksut a bed of very fine granular limestone is found 
in mica-slate, which reseinhles the Carrnra Inai%le. The betls 

The strata dip towards north-west. 
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which occur in this rock on the mountain Kingiktorsoak ]lave 
been already mentioned. Hornblendc-slate, forming beds in n1ic-a- 
slate, is found in many places. 

In  the 64th degree of' Iatitudc, i n  a firth called Amcraglik, in 
the south of  the D:inish colony Goilthnab (Goodhope), a varicty 
of mica-slate is fouud, which passes into t:ilc-slat~, forming a vcry 
small Iaycr in  coarse-granuInr granite. It is very remarkable, 011 

account of the large groups of tourmdine which occur, imbedded 
or rathcr involved in tnlcoso mica, and which n,re the largest cryst:tls 
of this fine inixicral that have bcen rnct with. A t  the end of tlic 
Same firth, u t  Auttitsirlwirbick, in the ncighbourhood of the great 
C0ntinent:Ll glacier, the fincst garnets are foprid. They are of :I, 
lainelltlr textare, aiid surpass the oriental specimens in colour, 
lustre, and hardness. A t  the same place, dicliroite and hyperstenc 
of a beautiful blue colour occur, dong with prccious gnriiet, in 
decomposed mica-slate. All the lower mount:tins from the 66th 
to the 7lst  degree of north latitude, and particularly nll the. 
mountains of the continent forming Disko Bay, with the greatest 
part of the adjacent islands, me composed of mica-slate. There 
1s scarcely a sqoare mile tvhere the rock is cntirely free from 
garnets. A large mountnin in Omenalrs Firth, called Scdliarusa: t 
presents on its sUl*face only the powder of mica-slate, and frng- 
lnents of precious garnet. From the appcarance of this poTvdcI*, 
i t  is probablc tliat the rock formerly contnined great masscs of 
imbedded iron-pyrites. No snow rests on tho surface of this 
lnountain in the coldest winter. . The fragments o f  prccions 
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 i n  Greenlnnd are emery, on the island Kikertnrsocit- 
sink in South Grconlnnd; gmnatitc, on the island Bfanetsoli ; 
moroxite, in very large six-sided prisms, at Sungaiqpsolr, in 
North Greenland ; and dicliroite in six-sitled prisms 011 the islnlld 
Ujordlerso:~k, in the 76th degree N. liLt. Except iron-pyrites, 
copper-pyrites, and galena, no metal occurs in this rock. 

WIIWE STONE (Wciss-striu), which has Intcly been detcrmincd 
by Werner, appears to belong to this rock. It presents a wliitc 
irnd greyish-white granular Rppc:u.ance, wllich W ~ L S  formcrly 
supposed to be compact or granular felspar. I t  is in this couiitry 
chnracteriaed by very smrill nnd minntc cryst:\ls of gar~let, clis- 
seminated throngh the whole mass. I-Icre it is found in laycrs of 
inconsiderable estcnt, resting on mica-slntc, vcry scldom on gneisfi. 
I t  is also found in dctnched pieccs. 
4. CLAY-ST,~TE is very seldom inct with on this coast, and 

consequently tlie difercnt beds wliich are clltbractoristic of this 
rock, viz., fiint-slate, lydian. stone, :Jum-sInte, but rarely occur. 
N e v e r t L c l ~ ~ ~ ,  at the rnoutli of the Firth Arksut it forms two islands 
of some importance, called Arlrsut and Ujorbik. The colour OS 
the slate is ash-grey mid bluish-grey ; its fragments present :I 
double cleavage ; and it is travcrsed in all directions by riurnorous 
veins of massiva nnd crystalliscd quartz, massive hornstonr, nlld 
sparry-iron-ore of fin isub,ella-ycllow colour. An extcnsivc bed 
of fliiity slate tuid lydian-stone rests upon it on tlie enst side of 
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tlic Pslaud Ujolbik. I n  Ameraglikfiord, in 65" 4, there is a small 
island, ivliere the clay-slate fornis small layers in finc-grained 
granite ; fine cubes of iron-pyrites, with mrioux truncations, 
occur iii this slate, which is greatly decomposed. Some small 
iblntids in the south-cast of Disko Bay consist of clay-slate, with a 
zaricty of s n d l  beds and layers, viz., very ironshot hornblende, 
with siuall garnets, whet-slate, granular hornblende, and greon- 
stonc. This clay-slate may perhaps Iieloiig to the clws denomi- 
n:tted '' Transition rocks." 

5. l 'oimnw is ~ e r y  conimon in the South of Greenland, 
fionl C a p  1%iewell to the 64th degree of' latitude; but i t  is 
genertilly foiind tow?rds the interior of thc contincnt, forming 
iiisnlatctl rorks. In the interior of tlie Firth Tgalikko, at  
Akullini~aseksonIc, liornstc,ne-porpliyry is found, vcry distinctly 
stratifird, and resting upon fine-grained granite, containing large 
crystals of rectdisli-white, flesh-red, and tilc-red felspnr, and 
aiiotlier niineral of n talcose appearance, crystalliscd in six-sided 
piisins, and hitherto unknown. The mass of the porphyry is 
brownish-red, and pmws in sonic places into claystone forming 
cl:~ystone-porphyry, the crystals then becoming less distinct. Horn- 
stone-porpliyry, wit11 a few very small crystnls of felspzr, occurs 
also in an adjacent firth called Tunugliarbik. This rock rests 
upon Old Red Sandslone.' The porphyry is very much decom- 
posed. I t  is of a brown-red colour, and is called by the natives 
arclpcidli-toli, that is, blond-red rock. I t  contains smdl layers of a 
brown-red iron-oclii*c, which .the Greenlanders use as a dyeing 
nlaterial, to cinLcllisli their ntensils, and tlie in twior of their 
housc,q, :L species of luxury they havc learncd from tlic Euro- 
peans. 

6. SYEN'TTE, and :ill the porpliyritic roclcs belonging to tlie 
Pi imi t ivcancl  Trnizsi t io~ Tixp-lormation, arc found in great abun- 
ihncc i n  this country. IIornblendc is a inineriil which occurs 
almost owrywlierc. A kind of coarse-granular syenite, composed 
of co:~rsc-gr:iu~ilnr Labmilor-felspnr and crystclllised commoii 
horllblcrtdc, rcsts upon finc-pained granite at tlic mountain 
IlI~~,jutit, or Redeknmmen, 61" lnt., in the ncighbourhood of that 
extensix e bed of' sodalite, salilite, and hornblende, whieli has been 
alrcatty nientioneil. This Lttbrador-syenitc OCCUPS also at  the 
monntniii Rogiick, G2" lat., upon gani ie  of' a COLWSCL' grain. I n  the 
vicinity of the mountain IZognclc is a group of inore tlinn 5.0 
isl;tttds, IYiJlg h i  a \3esleni tlireclion, in Davis' Strait, and calletl 
by tile nntives KiLtiksut, from kitta, west. These islaads form 
round- backed low I d s ,  m d  consist of common felspar, of yellow- 
j&-brown and leek-grecn colours, and common hornblende of 
ra~en-blncli xiid sonictiines vclvct-black colour, accoinpanicd by 
sin:iIl four-sided 1)risin:ttic crystals of zirkon of red-brown and 
purple-red colour, with finc grained common magnetic ironstone 
illterspersed, and vcry littlc black mica. In some parts of tlic 
rock allunite oecurd, of a pitcli-black c0101ir. The rocks are 
tolncwhat ironsliot, nnd disintegrated on tlieir surface. 

* The relative age of this sandstone has not been detcmined.-EDIrorr. 
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Titsniuin-iron-ore is found in small layera, aud f iue-gxiular  
chromste of iron. T h o  rock itself ling a striking re3emblance to 
the zirlcon-syenite, fouud a t  Friedrichswam an-1 other plaew in 
Norway, atid dwcribed by Von Bucli, Es:nnrk, and I3aus uwn. 
Tho neighbjuring mountAius hove no tram of that r ~ k  At 
Narsak, in the viciuity of B ml‘s ltiver, brown titlnitc, or bruilon, 
is found disseminuted in syenite. 

Granular porphyritic syeuite is found at Nunarsoit (CLLpe of 
Desolation). I t s  strstification is not very distinct. I t  con tsins 
very extcusive bcds of coarse-grained, tile-red fclspar, and 
common magnetic iroustone. 

7. PRIBHTIVIC Ta.4~ ( Greemtonc). - The islands which lie 
between tlie 62’ and 63’ of latitude present a very complctc 
series of the rocks that bolong to the Primitivc Trap-formation. 
T h e  greenstone first a,ppcat.;; at Salrkak and Ujorbilr in the nloutll 
of Arksutsfiord, wllere clay-slate prcdoniiiiates ; and extends 
from tlio3e islaud; toworcis the cast, that is, to the continent of 
Greenlan:l, aItwnating mitJi greenstoue of n poiyhyritic Btrircture 
(porp?iyi*urtiger Griinsteiia, of Werner), and greell porphyry or 
verde a72tiCo. Another rock of slaty texture, consiiting of coni- 
pact felspar and hornblende, appears to bo iiiterinedinto bet\vcen 
hornblende-slafe and grecustone-slntc ; it  is lic re tlle oiily roclr. 
which I I ~ C S C I I ~ S  very distiuct stratification. ‘rile greenstonc-slnto 
covers uninterruptedly both tlic greenstone and tho  green pol-- 
pliyry, and appears to beloiig to the Trailsition Grcenstoue-forma: 
tion ; aucl lm4iaps the whole formation should be referred to it. 
It probably extends farther to  the interior of the continent, as tlic 
fragments which arc thrown out from the contirieiitnl ice haw 
an appearance exactly &iiilnr. Variolitc is found tlierc in small, 
roundish, rolled pieces. The greenstoue, alternating witli syenitc, 
is found upon gneiss and mica-slate on the large island Nunarsoit. 

8. PI~IMITIVE LIRIISTONE, of fine-granular texture, is found ollly 
in bcds arid rolled pieces, aud occurs very scldoni in GrcenltLucl. 
Its beds are confined to gneiss and mica-slate, and iL is ininglecl 
with minute leaves of silver-white mica, seldom with grains of 
quartz. It is generally accompanied by tremolite, asbestos, acty- 
nolite, snhlite, and seldom with rock-cork. Thus situated, i t  
occurs a t  the Island Akudlelr, a t  the Islaud Manetsok, a t  &kar- 
soit and ICaugerluluk, moiuntaius in the vicinity of Jaltobs-liavn 
and CLristians-haab, in Disk0 Bay. 

I t  is very surprising, that no vestige of F h t z  limcstoiic is 
found on this vast coast ; nor does any pctrifnction occur there. 
Very distinct impressions of the Su Zmo W C ~ ~ C P L S  [MaZZotus Gram- 
Znndicus, Cuvier], wit11 its bones very little aItcred, occur i n  
detsclled pieces on the alluvia1 I ~ I I ~ ,  wliicli arc forniing didy:* 
1 1 1  tllc uppermost saudstoiie, wliic11 belongs to the brow11 cod of 
the Flatz  Trap-formation, fi.q111ents of Ikctesa Isln~zdictrs :WC 
found, which have undergouc but  little :ilteration. 

* See Mi-. WafSO11’8 translation of Dr. M. S;rrs’s ( I  Papers on the Fossil ifbr~u~ 
C L  Nodules in the Post-Tertiary Clays of Norway, bc. ’ @Ol. aI.ig., \ 01. i., 
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9. The FLWI'Z TSAP-FORMATION of Greenland is perhaps the 
most extensive that h s  been discovered. It begjlls 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 
bland, 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 o f  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 
Bcetz-trap. From thence i t  extends over a part of the continental 
coast of Greenland, viz., London Coast, Svartenhuk, Ekalluit, 
liangersoeitsiak, Karsorsoitk, and disappears in the '76th degree 
under the most northern continental ice or glacier, which precludes 
all further investigztion. 

The whole Flcetz Trap-formation of Greenland, as far as it has 
been examined, rests on gneiss 01- 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 in contact. Trap-tuff generally rests 
immediately upon the Primitive rock; i t  consists of balls and 
nodules of basalt and w*ackQ, joined together by a cement of the 
mnie substance ; the centre of the balls and nodules is very often 
filled with mesotype, blended with maaive or crystallised apo- 
phyllite, the crystals of which are sometimes penetrated by 
acicular mesotype. This trap-tuff scarcely presents another 
niincral ; and the apophyllite, or ichthyophthalmite, does not 
G C C U ~  there in any other rock, The underlying Primitive rock is 
very variable in  its elevations, sometinies i t  does not surpass the 
level of the sea, sometimes (for instance, at Godhavn) i t  reaches 
n lieiglit of from 500 to GOO fcet, which can be observed vepy 
cxactly in the cliffs there. Columnar basalt lies upon trap-tuK 
It prescnk four, five, and seven-&led columnar distinct concre- 
tions,; the columns very seldom exceed a foot in diameter. This 
b m d t  does not include any mineral, except sometimes very minute 
spots of greyish-white glassy felspar. WacM generally rests 
upon it, forming an amygdaloid with different minerals, viz., 
chabasite, stilbite, analcime, chalcedony, opal, hellotrope, quartz, 
zeolite, miemite, and basillar nrragonite. At Hare Island the 
chalcedony is found crystallised i o  cubes. A t  Kannioak in 
Omenaksfiord, miemite occnrs in kidneys, along with clialcedony, 
opal, wavellite, arragonite, and some quart7, in grey decomposed 
wack6. The wack6 of the Plcetz Trap-formation of this country 
is generally intersected by sniall veins of iron-clay and bole. 
Lithomarge and green-earth occur in nodules. Olivine and 
augite are but soldoni met with in the Dlcetz-imp of Greenland. 
Lauuionite, in a friable state, is found in very small veins, 
traversing waclr6 at Sergvarboit, on the northern coast of Disko 
Island. Most of the Greenlandish basalt an'ects the needle very 
powerfully. There are generally two, and sometimes three strata 
of columnar basalt, and one of them forms the summit, except a t  
Xlnre Island, where the summit consists of pcrphyry-slate resting 
up011 wack6. T h e  shape of the mouittaine is very various ; some 
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of them present pyramidal, some conical foi-nis, and some are 
entirely flat. Their stratificalion is very nearly horizontal ; and 
the valleys between the mountains are generally narrow. There 
is no doubt that some of the niouiitains have been separated by 
very recent eruptions of rapid torrents. 

On some parts of Uisko Island beds of brown-con1 occur in 
Flcetz-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 from each 
other by strata of' fine-grained sandstone, and are of very U I I C ~ U : L ~  
thickness. I n  some places of the east coast of Disko Island, in 
the Waygat, the sandstone becomes harder, and carbouised im- 
pressions of leaves are found in it, which are similar to those of 
Sorbus and Angelica. 

slttty 
texture j it  burns very easily, but it leaves u great reuiduuiii in 
the form of white ashes, which have a slaty texture, and some. 
what resemble the polishing slato from Bilin in Bohemia. A vcaiy 
remarkable variety of brown-coal, passing into bituminous wood, 
occurs in a small bed at Hare Island. I t  is of slaty texture ; and 
honey-yellow amber, in numerous grains of varions sizes, is 
disseminated parallel t 2  tlie cleavage of the coal. I t  rests iipoii 
ash-grey coarse-grained sandstone, is covered with grey coinnion 
clay, and belongs iindoubtedly to the newest brown-coal forma- 
tion. At Koome in Oineiiulisfiorcl, native capillary and fibroiis 
sulphate of iron, of a be:iutiful green colour, is found in the clifs 
of the brown-cod. Ali the Greenland coal is subordinate to 

The coal of Dislro Island is coirlnlon brown-Coal, of 

Flcotz-trap. 
A77?~&zZ larid has been formed at the end of everv bav and " "  - - - - __ . 

firth of the coast ; and, in addition to grey and greyish-white 
sandy clay, it co1it:tins fragments of the neighbouriiig mountt~ins. 
This formation is daily incrcnsing, and cout:iins no niet:dlic 
substance, except magnetic irou-sa nd, with which it generully 
abounds. 

_ _  

XLIII.-on the MINERALOGY of DISKO ISLAND. By ST1: 
CIIARLES GIESECK~, F.R.S. Edin. 

[From tlic Transnet. Roy. Soc. Edinbnrgli, vol. ix., 1821, 
p. 263, &c. llead April 4, 1814.1 
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coiltincut by tlie sea. Disko Island is situated in 690 14’ of N. 
latitude. It is tlistnnt from the continent towards the south 12 
German miles ; 011 the west and north it is sumounded by the sea 
of Davis’ Strait; and on the east, it is sepzrated by a narrow 
sound, distinguislied by the name of Waygat by the Dutch, and 
by the Grcen1:Lntlers Iharcselrsoah. It stretches northward from 
69’ 14’ to 70’ 24’ ; and its greatest breadth, which is from Fortune 
Bay 011 the west, to Flnklrerhuk, SO named by the Dutch, on the 
east, is 10 Gerninn miles. 

The mholc of Dislro Island belongs to thc Flcetz-tr~~~-formation, 
which extciids over part of the continent beyond the Wn,vgnt, 
2nd shows itself on the other side nt 6 9 O  20’ of N. lnt., continuing 
towards and occupying tlie peninsuln of Noousoak, which sepa- 
rates Dislco Bay from tlie Bay of St. Jamrs, cdled by the. Dutch 
Stikksndejakob’s Hay. On the enst cntl of this, tlie Flcete-trap 
disappears mder  tlic stupendous glncicr or ice-blink of this 
iinnicnsc arm of the sen ; ant1 OII the oppositc side of it, iiot the 
smallest vcstnge of Flcete-trap is to be discovercd. On quitting the 
shore, however, towurds the north, the same formntiou occurs, at 
tlie islnnd of Upernnvilr, or Spring Islnnd, wliich is formctl of 
basalt, with immense beds o€ smdstone, containing vcins of brown 
nnd bituniinons wood-coixl. ‘L’wo considerable islands sitnatetl 
beyond tlic Frith, one named Ubelcjendtc (or Uuknown) Isl:md, 
and the other IInsen (or I-hre) Isla~id. belong also to the Plcctz- 
trap. 

These ishrtls, :L~thOllgh 1 1 0 ~  dCtaCbcd, :ill appe:ir to have origi- 
nally belonged to the s,~ine mass, :ind to 1i:ir.c been torn asunder 
by the impetuosity of the sea, wliicii, iinpdled by tlie winds from 
every quarter, runs with a force nlmort beyond belief. During 
sucli n tempest, I h:iw myself sccn the jaws of the great 
Greenland Whnlc, B U ~ C N L  nrysticctus, thrown to :i distance of 
200 feet inland upon the beach. 

Beyond tlic Bay of St. James, to\varcls tlie great Northern 
Cape cnlled Svartenhuk, tlic Flcctz-trap is interrupted, either 
by the Primitive rocks, or  by m i  inimcnsc plain covered with 
nlluviul soil. Svnrtcnhulc is composed of :L granitic rock, with 
large beds of mic:xeous d i i s tus ,  mixed with sninll garnets. 
In tlic adj:went bay, called Ilyttcn, the Flcetz-trap sliows itself 
in smdl hills, resting on a bed of‘ snnclstonc, iu which bitu- 
niirious wood occurs. Vrom this point, the coiitineilt of Green- 
hiid, which consists of grilnite, stretches away to tllc east of 
north, and is covered with an incredible number of sinal1 
islands, callecl the Vrowen or IVomcii’s 1sl:inds. The base of 
these islands is uniformly gr:initc or gneiss ; the Inst somctimes, 
though raldy, mixed with gxnets. Sonic of tho islands are 
covered with I)eds of tlie P h t z  Formition, pnrticulnrly I<alcorsoal;, 
the Iarpst  of‘tlie group. 

T o  the north of IC:ikvso:d<, in  tho coloriy of UpormLvik, in 
Int. 72’ 32’, the Flcetz-trap agxiu distippenrs, and gr::nitc, alter- 
Iiating with gneiss, prcseiit tlienlselves, tint1 continuc to lat. 73” 32’, 
n t  the ih i (13  of‘ Udjordleiwalc and ‘I‘essiursnk. Ncnr Cape 
Iq~llok, io Smderson’s I-Iopc, the Flmtz .trap ngnin nppenrs in 

CIESECKk ON ?FIE MINElZhLOGY OP DISlCO. 
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large masses of columnar basalt, resting on gneiss; but beyond 
this place, there is no farther approach, the countryebeing 
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 horizontal, stretching from 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; and 
!he F b t z  rocks are placed immediately on the gneiss, which 
1s always slightly decomposed upon the surface, 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). I t  is almost pure, 
but sometimes contains a few detached specks, perhaps crystals, 
of felspar. I found only in one place some small grains of 
allgite 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 
very generally undermost, and touching the Primitive rocks, 
which is very rarely the case with the columnar basalt. 

The trap-tuff, which is very common among the Flootz rocks 
of Disko, rests also always immediately on the Primitive rocks ; 
indeed, I never found it in any other situation in that island. I t  
appears to me here necessary to mark two varieties of this rock, 
namely, that which consists almost entirely of fragments of wackE 
contained in a paste of the same substance in a state of decom- 
position ; it is of a very fine grain, very soft, and almost friable. 
l h e  other is composed of fragments of wackh, but more compact, 
and of globular pieces of basalt. When these globulcs are 
broken, the interior is occupied by geodes of crystallised apophyl- 
lite, accompanied with capillary mesotype, sometimes &composed 
and reduced to powder, in which state il is known by the name 
of earthy zeolite. These nre the only Ininerals I found in this 
globular basalt. Thc apophyllite I never observed in the otlier 
variety of trap-tuff, in which I discovered no simple mineral 
whatever, except some very small geodes of radiated zeolite. I 
shall distinguish tlie one by the name of Trap-tuff, and tlie other 
by that of Basalt-tuff. The last appears to me to be the oldest of 
the two, and occurs, wherever I saw it, under the other. If the 
tuf f  be entirely absent, then the amorphous basalt occupies its 
place ; and on it rests the amygdaloid, the paste of which is of. B 
reddish-brown colour. It is the amygdaloid of illis colour in 
which the greatest number of minerds occur, such as stilbite, 
mesotypo, 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 occasion8, 
particularly in the spring season, by reason of its feeble cohesion, 
immense devastation. Rent by the efkcts of the severe frosts of 
winter, it falls in huge blocks into the valleys, when the basalt, 
deprived of its support, is precipitated in enormous masses, and to 

a m 2 .  Y 
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such an extent, that rivers are often impeded in their course, and 
the whole neighbowhood hid under water. Over this amygdaloid, 
a mass of ferruginous clay occurs, similar to the " Eiseuthon " of the 
Germnns, which approaches to the jaspery oxide of iron. This is 
again cowred by amorp110~1s basalt, separated from columnar 
basalt, which usually forms the summits of these bills, by another 
seam of the mme ferruginous substance, of a brownish colour. 

The mountak called Onnartorsak, nmr Godhnvn, presents tlle 
following propoi%ions in one of its precipices :- 

Basalt, in columns of from three to seven 

2. [ -- 1 Reddish-brown ferruginous clay. 

Basalt, 
sides, wit11 some crystals of felspar. 

basalt, with geodes of racliatml 

4. { 
5. 

G. 7. { (,asaIt-tuK. TrtLp-tuff, } The last with apophyllite, &e. 

All the'bnsdt of Disko is magnctic. 

I - } Reddish-brown fessuginous clay. 
{Amygdaloid.} Reddish-brown wack6, containing stilbite, -- mesotype, kc. 

I- - ) Granite, with gneiss. 

That found in the most 
elevated situations is most so ; the fallen inasses dispersed around 
the base of the mountains having more power over the needle lhnn 
the others. 

The mountains of Disko are almost all flat at the top, and at a 
distance present the appearance of largo houses. I t  was only in 
the Waygat, and in the Bay of St. James (Omennks Fiord), 
where T observed pyramidal and conical summits. Mannik, a 
mountain in Waygat, is terminated by an irnmense basaltic pyramid 
of four sides. 

On the summits of all the mountains wliich I ascended, I found 
nunierous rolled masses of Primitive rocks, often of considerable 
size, and of a weight beyond my power to RTOVO. These masses 
consisted either of grfmite, gneiss, mica-slate, siliceous schist, 
quartz, or hornstone. 

Porphyry-slatc is the wes t  rock among thoso of the  rap- 
formation in Greenland. I ascended several of the mountains, 
hut 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 :I thickness varying from six inches to twoj nf- 
fording a clear ringing sound when struck by a hammer. 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 Tornarsuk, their good and evil deity, 
when enraged, was the cause of them. He never, however, hap- 
pened to be out of humour within iuy hearing. 

A t  the foot of this immense Trap-formation of Risko, consider- 
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Qble beds of sandstone occur. It makes its appearance at  Auk- 
pdlartok, Akkiarut, and Imnarsoit ; but the mass of greatest 

. magnitude is at Aumarurtiksaet, where i t  is accompanied with beds 
of coal. From this spot the beds extend dong the edge of the 
fJm, by Waygat, and become very considerable at  Kudlisat, where 
the stratification is deposed in the following arrangement :- 
2.-- Sandstone, sometimes with globules of pyrites. -- Brown coal. -- Schistose [thin-bedded] aandstone. --- Pitch-coal. -- Shale [Argillaceous schistus, in orig.]. -- Brown-cod. 
-- Sandstone, with vestiges of Plants. 
T h e  sandstone is very light, and sometimes friable, which is also 

the case wit6 the shale [clay-slate, 01-ig.1. The vegetable impres- 
81ons that occur in the lowest bed, seem to be those of the l e d  of 
AgtpeZica aycha.rLgelica. The most considerable bed of coal is 
about 9 feet thick ; while some o€ 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 the Waygat for vessels of any 
description, while tempest almost continually prevails in the 
Strait. It is the same case with the coal of &we Island, gene- 
ra$ lrnomn on account of the grains of amber which it con- 
tains. There it occurs under an argillaceous wack6, in the fol- 
lowing order :- 

Coarse conglomerate. -- Argillaceous wackE. 
-- Brown-coal, with amber. 
I__- Fine-grained conglomerate. 

I have now only to mention the simple minerals which accom- 
pany the Flcotz-Trap-formation of this country, of which the 
different members of the family of zeolite, its usual companion 
in all quarters of the globe, are the most reniarkable. 

1. &fesotype.-The most conimon sub-species of this mineral is 
the fibrous and radiated. The last is found crystallised in’ rcct- 
angular prisms, trl111cated, with pyramids of four plnues.” 
6. Capillary. Near Sergvarsoit in Disko there is n small cave 

covered with mpillary mesotype, which the Groenlandcrs 
consider to be tho hair of one of their magicians called 
Angekok. When this variety is decomposed, i t  forms the 
earthy or mealy zeolite. 

Sand. -- 

* Dr. Brewster has examined the Greenland mesotype, and has found it to In its crys- 
talline f?m it resembles fie Auvergne specimens, while, in its OPtiCd pro- 
perfies, It resembles tho Iceland mesotypes. It  is very remarkable that 
c a P 1 l b ’  crystals from serpamoit have been foiind by Dr. Brcmster to bo 
‘Ifferent the large crystals, and to be the same ns those from Auvergne. 

an entirely different mineral from the Auvergne mesotype. 

Y 2  
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2. Sti&ite,-in thin hexagonal tables. 

3. C~~a6asie,-crystallised in the primitive rhomb. 

4. Analcirne,-ci.ystsed in the form of leucite. 
5. Compact Zeotite, white and red.-This mineral occurs in 

cavities and veins in all the rocks of the Fletz-Trap-formation, 
except the basalt-tuff. 

6. Apophy ZZite or Ichthyophthalme, occurs- 
a. I n  prisms perfectly rectangular. 
b. Also with the solid angles replaced. This variety was 

mistaken for mesotype and described as Mesotype 
epoint;. 

c. By a curious arrangement of the particles, the crystals 
of apophylIite 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 basalt- 
tuff, accompanied with delicate cnpillary mesotype. 
Notwithstanding, in Faroe and Iceland it is found in 
wackQ. This substance forms an opaque jelly in nitric 
acid, .frothing up and exfoliating. The apophyllite 
also occurs in a radiated form similar to stilbite, but 
with a more brilliant lustre, presenting on the surface 
a crystallisation similar to the cock's-comb barytes. 

8. Carloizate of Lime occurs in all rock of this formation, in 
cavities and veins, 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 in nearly perfect cubes. 

9. Igloite, the arragonite of Haiiy, and hard calcareous spar of 
Bournon, occur8 fibrous, radiated, and crystallised in pyramids of 
three planes; also in  prisms of six planes, terminating by degrees 
in pyramids. 

10. lEadiated and concentric gIobuIar mineral, of a yellowish- 
green colour, which I take to be Pavellite. 

11. Compact quartz, hacillaire, and crystallised in prisms, in 
geodes. 

12. Cnlcedony, miwive, and very rarely in cubes. Quartz and 
calcedony occur in all the rocks. 

13. Opal, common, in veins and cavities, white a i d  yellow, 
particularly in basalt. 

14. Cewolite, a mineral of a yellowish, brownish, and greenish 
colour, very similar to compact lithomarge. 

b. I n  quadrangular prisms, acuminated by trunclned 
pyramids. 

b. In  truncated rhombs. 
c. I n  macles. 

* The cylindrical apophyllite, according to tho experiments of Dr. Brem- 
ter who examined some specimens which I transmitted to him, differs in a 
remarkable manner from the apophyllite of Iceland, Faroe, Uto, and Faasa. 
Its optical properties he hus found to be of u very curious kind. 
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15. Green Earth, lining cavities, and sometimes filling geodes. 
16. Heliotrope, in geodes and veins in basalt. 
17. Agate, in geodes in basalt. 
18. Felspav in smdl crystals, constituting the basaltic-porphyry 

19. Ferruginous Cluy, of a reddish-brown colour, the " Eisen- 

20. Bolus, in small veins. 
21. Bituminous Wood, very rarely in minute beds in 

22. Brown-coal. 
23. Pitch-coal, above described. 
The Primitive Rocks, which constitute some small islands on 

thc south side of Disko, are very rarely accompanied with any of 
the simple minerals. The felspar of the granite sometimes 
becomes opalescent ; the granite contains occasionally compact 
and prismatic epidote, also diallago and tourmaline ; at Kangek it 
sometimes, but very rarely, contains some. cubes of pyrites ; and 
in one place I observed magnetic iron [ore 33, 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 Wesner. 

and basdt. 

XLIV. - On the CRYOLITE* of WEST GREENLAND; a 
Fragment of a Journal  by SIR CHARLES GIESECK~C. 
(Reprinted from the  Edinburgh Philosophical Journal, 
vol. vi., 1821-22, pp. 141-4.) 

Towards the end of September 1806, on returning from my 
mineralogical excursions around Cape Farewell and part of the 
eastern coast of Greenland, I was informed by one of the Green- 
landers who accompanied me, tliat they sometimes found looso 
pieces of " Icad " (Akerttok of the natives) in a frith to the north- 
ward of Cape Desolation (Nunarsoit of the Greenlanders), but he 
Could not tell me the exact spot. Though the unfavourable season 
WtbS already advanced 80 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 i? search of the place, as 
We were neap to the moutll of the frith in question. The namo 
of the frith is Ar,&sut (E&, the Leeward) : it was divided into 
t \ V o  arms; tllat on the right of tlie entrance had a south-easterly, 
and that on the left an easterly direction. I steered UP the eastern 
arm ahout 16 miles, and put on shore at  different places- 1 
already began to despair of finding lead, .when I observe& at 
s@me distance, but near the shore, a snow-white spot. At  fil'st 

* I know no name in tllo syRtem of mineralogy more expressive of tho 
external character ana the fusibility of this sub6tanCe than that adopted hy 

deceased friend D,.. Abilgaard, late professor in the University of Copen. 
bagen, who W ~ W  the f irst Tho notioerl and analysed this substance. 
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sight I suspected it might be a small glacieq; but  considering 
that no such thing.could exist, at  this time of the year, so near 
the sea, I landed, and I found, to my great astonishment, a bed of 
Cryolite, the geological situation of which had been hitherto so 
doubtful. 

The islands which lie across or shut up, as it were, the mouth 
of this frith, consist of coarse-granular granite. The lofty moun- 
tain Kognekpamiedluczt (Engl., the clifted rock with the long 
tail), which rises on the left side of the entrance of the frith, 
and which is a landmark to the navigator, is composed ofthe same 
granite, but with overlying syenite, the felspar of which is 
beautifully labradorie. This granite continues uninterrupted fcjr 
eight miles on both sides of the frith of Arksut, when it Vis- 
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 Iwiket by the natives, where the cryolite is found. 

The name Ivikcet (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 andiclrying Angmakscet 
(Salnto arcticus, L., the Lodde of the Norwegians [the Capelin]) ; 
but it was deserted 20 years ago on account of tb, 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 i iqments  as weights 
on their angling lines. In  this shape, thc first specimens of 
cryolite were sent by the Missionaries as an ethnographical 
curiosity to  Copenhagen. I t  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 mere 
accident. 

The cryolite is found, as T mentioned before, near to the shore, 
resting immodiately upon gneiss. This rock, which here forms 
the shore of the frith, is undcr 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 metalli- 
ferous, and intersected by m a l l  horizontal and vertical veins 
of quartz, from the thickness of 1 inch to that of 3 or 4 inches, 
containing tinstone, accompanied by arsenical pyrites, common 
iron-pyrites, small particles of wolfram, and lithomarge ; tho 
whole bearing a striking resemblance to the tinstone vcins in 
Saxony and Bohemia. The tinstone occurs massive and crystal- 
lised in imperfect octahedrons ; the arsenical pyrites is purtly 
massive, partly erystallised in oblique four-sided prisms ; the iron- 
pyrites occurs only disseminatod. 

A t  II distance of about, 120 fiithonis from this spoi,, thcro is an 
extensive bed of large quartz crystals, similar to those foulld 
near Zinnwald in Bohemia; but they are throughout in a pcr- 
pendicular positiou, 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 conipact 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 t s  colour is reddish-blue, verging towards 
lavender-blue ; the substance is dull, soft, and presents rather 
blunt-edged indeterminably angular fragments. I ts  powder is 
reddish-white. I t  emits 8 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 arc nearly of the same dimensions, namely, 10 fathoms in 
length, and from 5 to 6 in breadth. The purest cryolite is 
that of R snow-whitc colour, without any intermixed foreign sub- 
stance, if I except a few nearly minute spots of galena. Its 
colour passes gradually into greyish-white, when it approaches to 
the otl~cr 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 fissures we sometimes observe 
the threefold cleavage of this substance beautifully displayed. 
Fragments of quartz and spar1.y-iron-ore in rhombs sometimes 
occur irt the greyish-white variety. 

The other bed is separated from the former by an elevation of 
the underlying gneiss, and has a very different appearance. Tho 
snow-white and greyish-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, and galena 
occur in great abundance. Sparry-iron-ore occurs massive and in 
rhomboidal crystals, accumulated in groups of considerable size. 
Its colour is always dark blackish-brown, and the surface of the 
crystals partly tarnished, paidy decomposed. I found some of the 
crystals hollow, and some filled with particles of commou iron- 
pyrites. Iron-pyrites occurs generally massive, rarely crystallised 
in cubes and dodecahedrons. Copper-pyrites occurs only dis- 
seminated in galena. The galena of this place has the peculiar 
property of melting calmly before the blowpipe into a globule, 
without the least decrepitation. Some fragments are covered with 
a yellowish-white and greenish-white coating, which, when held 
to a candle, burns with a blue flame and a snlphurous smell. This 
kind of galena presunts some properties of native lead, as the 
sulphur appears to be elicited, and the ore reduced, by the action 
of the sea-water or thc atmospheric air. Galena occurs here di!- 
seminated, massive, but rarely crystallised in perfect cubes, and In 
cubcs truncated on theangles and edges. 

This variety of cryolite (I may perhaps call it, in a geological 
view, rnetallqeferous cyyolite) was not known in Europe before I 
visited the coast of Greenland ; becnuse, owing to its decomposed 
state, it was not iised for any domestic or econoniical purpose by 
thc Grcc?nlan&r~. T]lcy preferrod tlie wliito variety, Which, from 
its colour and greasy appearance, was called by them Orksoksikscet 
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(from the word o~hsoh, blubber), a substance that has resemblance 
to blubber. I could hare remained with pleasure during the 
whole minter on this spot, so alluring to a minembgkt’; but I 
had to provide for twelve human beings who followed me, and who 
looked more for Seals t h m  for minerals. The floating ice pressed 
upon us in all directions, and it was advisable to get rid of the 
frith and gain the open soa, as we had to clear 250 miles in a very 
boisterous Beason before we could roach our winter residence. 

XLV.-On the CRYOLITE * of EVIQTOK, 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.) 

[8ee above, GieseckB‘s paper on the Cryolite of Greenland, 
p. 841.1 

. . . . Evigtok (which signifies in the Esquimaux lauguage 
‘‘ u place where there is plenty”) is distant about 12 miles 
from the Danish Settlement of Arksut, and forms a small bay in 
the Fjord of Arksut. It i s  a semi-circular space of rather low, 
irregular ground, surrounded by a ridge of mountains rising 
absuptly 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 
mmmer season ; 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, Hares, and Arctic Foxes. Tn the winter season immense 
flocks of Eider-ducks and other mater-fowl resort to this part of tho 
fjord. Vegetation, such as it is in Greenland, also prospers 
here ; a miniature forest of Sal& amtica, about 4 feet high, covers 
about a square mile, and Angelica, Rumex, %raxacu?n, Potcn- 
tilla, and other plants are met with more abundahtly than is 
generdin Greenland; the spot appearing like a garden amidst 
the general barrenness of a land buried deep in snow nine months 
out of the twelve. But Ihigtok is more remarkable as being tho 
only place in the world in which the mineral cryolite has hitherto 
been found. 

* Sse Thomson’s L‘ Outlines of Mineralogy,” vol: i., p. 251 ; and Giescck@s 
article “ Crrcenland.” in the “Edinburgh Encyolopocdia,” 1816. [See aho 
Gicseck6, “ Edinb. Phil. Journ,,” 1821-2, p. 141, &c. ; Allan, ‘6 Transact. R. 
soc. Edinb.,” vi., p. 351; a note on the trade in cryolite, in Irminger’a 
“Noticc sur lea Pbches du Dmernark,” &c., 1863, p. 15 ; Ellis on Cryolite 
and it8 Products, ‘* Chem. News,” 1868, vol. xvii., p. 173 (from ” Proceca. 
“ Amcric. Pharmnc. Assoc. ); aod Notes by Dr. ZE. Brown further ma.- 
EDITOR.] 
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By reference to the horizontal section (fig. l), two trap-veins 
will be seen bounding a space coutaining tlic Cryolite and the 

i minerals accompyiiig it, 
To  this space I shall con- 

$ fine my remarlrs. The 
section is not drawn accu- 
rately to a scale, but it is 
about &inch to the fathom. 

Starting from the western 
trapvein, which is situated 

M' in schistose gneiss and 
hornblende schist, me find 
the gneiss gradually losing 5 
its slaty structure, until in P 
the neighbourhood of the 

w 
cryolite it becomes granitic, 
and now contains numer- w e  
ous metallic traces. Before 
arriving at the cryolite 

u '2 me find a wide vein of 
e *  G Q  white quartz and felspar 

running about S. W. ; the 
quartz and felspar me in W 0  

. very large masses and 
0 %  

6 crystals, some crystals of 
# %  

quartz measuring a foot in 
thiclrness. This rock is 
traversed in several direc- 
tions by small veins and 
mnssos of cryolite, isolated 
from the larger body of 

E $  that mineral, in whicli; as 
2 %  $ 0  8 well as in the rock, are to 
L S z  be found numerous crystals 

of a mriety of tantalite, 
oxide o f  tin, blonde, molyb- 

2 %  denurn, much galcna, cop- 
o w  p o r  pyrites, arsenical and z g  iron pyrites, and sparry 

iroii ore. In  this rock are 
many small caverns, arising 

r( 1. from the dceomposition of 
tlic felspar, and probably 

2 nlso from the dccomposi- 
. tion of tlie cryolite, which tj4 

2 is lierc porphyritic, ~011- 

taining crystnls of felspar 
n11d quartz. The floors of 
tI1osc caverns are covered 

G > $ F i  6+ q with loose crystals and 

4 some places kaolin, crystals 
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of tinstone, and carbonate of iron. I n  one of these camties is a 
large vein of arsenical pyrites and purple fluor-spar ; also 11 large 
vein of black cryolite, containing copper- and iron-pyrites, and 
red felspar. Smaller cavities are found when blasting, the sides 
of whicii are completely covered with crystals of the tantalite, 
resembling on a large scale the crystalline cavities in amygdaloidal 
traps. I n  this quartz and felspar rock there is a remarkable vein, 
containing soft ferruginous clay and rolled pebblcs, sparry-iron-ore, 
and copper-pyrites. Tho copper lies over the sparry-iron, and 
runs in fine threads between the folia of the partly decomposed 
iron-ore, appearing as if it had run into it in a state of solution. 
TO this quartz and felspar rock succeeds morc granitic gneiss, in 
which the cryolite occurs ; this gneiss gradually loses its granitic 
character as i t  approaches the eastern trap-vein, where it again 
takes on the same slaty appearance as at the western trap-vein. ' 

F I G .  2.--TRANSVERSE SECTION Of the' CRYOLITE at EVIGTOIE. 

(Thc width of t.he Cryolite is about 80 feet.) 
South. North. 

y, y. Gneiss. pl ,  p l .  Galena, copper-pyritcs, blende, 
i. Sparry-iron-orc. iron-pyrites, and carbonate of iron, scat- 
q. Quartz vein. tered in cryolite. 
1. Argentiferous gdcna. * A fragment of cryolite mas found 
f. I'urple fluor-spar. imbedded at this spot. 

We will now refer to  the transverse section o€ t,he cryolitc 
(fig. 2). The cryolite forms a bed or vein pnrallcl to the strata, 
and is about 80 feet thick and 300 feet 1011g ; it dips to the south 
at an angle of nearly 45O, and runs nearly E. and W. I n  the 
iipper wall of gneiss, about 2 feet above its junction with the 
cryolite, runs a vein of sparry-iron, with the same dip as the 
cryolitc ; and .z layer of opaque quartz ~rysLds lines t,lie undcr xide 
ol' tlic gneiss, between the iron-ore and thc cryolite. Somctimcs 
sinking several fcet into the cryolitc, but never rising into lhc 
gneiss, is a vein of argentiferous gdena, containing 334 per cent. 
of lead and 45 ounces of silver in tho .ton of ore ; this mas worlicd 
during the year 1854-5, ani1 some good ore was extracted. Thc 
cryolite below this vein is impregnated for a few feet with galenn, 
coppr-pyrites, ancl npctrry-iron-ore ; but beyond, until within a 
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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 j 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 &t its junction with the gneiss 
is much decomposed, leaving oiany cavities, which contain loose 
crystals of sparry-iron. At a depth of about 10 feet from the 
surface the cryolite, although free from foreign matter, :tssu111cs a 
darlcer colour, and, at  16 feet it is iicarly black, a i d  more trans- 
lucent and compact; and, as the deeper we sank we found,, the 
cryolite became drirlter, there is reason to believe that below this 
depth the miiieral will be found to be wholly black. As the white 
cryolite is only foulid at the surface, and bears evidence of partial 
disintegration by having lost some of its compactness and trans- 
lucency, it is reasonable to suppose tliat the cryolite was originally 
wholly dark-colourcd or blaclr. 

When the black croyolite is heated to redness, it loses about 
1 per cent. moisture uud acid, the whole of its coloui; and part 
of its translucency, becoming perfectly white, like the cryolite at 
the surface j and from this fact we may conclude that the white 
colour of the cryoliteat the surface has beell produced by a similar 
cause. I consider it probable that the trap now found at each ciid 
of the cryolite has formerly overlain it, heating it superficially, 
and rendering it white. There are at present no remains of over- 
lying trap between these two voins, but in this country the trap 
and allied rocks disintegrate most rapidly fi*oni the efr'ccts, of 
frost. The cryolite itself has considerably decreased, from this 
md other caums, for 1 found a piece of it imbedded in tho 
upper gneiss, more than 8 feet above the highest part of tllc 
cyyolite, proving that it formerly stood at that height. 

I n  working the lead vein we sank about 30 feet on the dip of 
the cryolite j it probably extends to a great depth, ant1 cxists in 
great quantity. 

The fact of its solitary occurrence in this spot induces specula- 
tion in regard to its origin. The number of minerals, mostly 
crystallised, which accompany it, indicate some powerful and 
long-continued agency to have operated in a limited space. The 
few facts I have stated may suggest some opiniolls which lnay 
elucidate the as yet ill-understood subject of mineral veins. 

The cryolite has been hitherto applied to few purposes. The 
Greenhnders were the first to turn 1t to account, which they 
did in a curious manner, viz., the manufacture of snuff. They 
grind the tobacco leaf between two pieces of cryolite, and tllc 
snuff so prcp:trc~I contains about half its weight of cryolite powdcr. 
This srdF tllcy prefer to 0 t h .  111 Europe cryolite ~ i a s  been 
employed to n lilnited CXtellt, but tho recent discovery of the modp 
of pl.epariug aluminium will 1irol,ably Iunder it n ~-nluablc ore of 
that metal. 

. . - 
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XLVI.-on theVEINs of TIN-ORE at EVIOTOK, near ARKSUT, 
GREENLAND. By J. W. TAYLER, EsQ., F.G.S., Mining 
Engineer t o  the Greenland Mining Association.* (Re- 
printed, by Permission; from the Quarterly Journal of 
t h e  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.E. 
and S.W., or N. and S. The tin occurs also disseminated in 
crystals through the rocks, and accompanying the finer-grained 
galena and tantalite. The appearance of the veins at the surface 
is not very promising, the tin being in small detached crystals, 
scattered through the gangue (which is mostly quartz). The 
widest of those veins is 10 inches, the tin being 1 or 1& inch, occu- 
pying one side of the vein. The gangue here is felspar, quartz, 
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 6 to 2 of an inch thick. Nearly all these 
veins occur in n 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, molybdena, sparry-iron, zircon, &c. 

There are some peculiarities connected with these tin-veins 
wliich 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 made) widens rapidly as it descends ; and in other spots 
sectional views of two small veins arc to be seen which do not 
reach the surface. The most remarkable of these is a vein wliich 
I found in the floor of a small cavern. I t  consisted at first of 
sparry-iron, arsenical pyrites, fluor, &e.; a few feet deeper ii, 
changed its character, and contained good traces of copper ; but 
water prevented us  following it deeper : it  is here about 15 inches 
wide. The minerals accompanying the copper are those usually 
met with in good and productivc 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 penetrstc 
into the overlying gneiss, wliich dips to the south, and under the 

* For Mr. Tayler’l; remarks on the cryolite of Evigtok, see Quart. Joam. 
Geol* vel. xii., p. 140 ; and above, p. 344. 
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outcrop of i t  the granite loses itself. It is highly probable that 
the ciyolite 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 tantalite seems to have taken the place of wolfram, 
which generally accompanies tin-ores. 

XLVII.-CATALOGUE of CL GEOLOGICAL and GEOGRAPHICAL 
COLLECTION of MINERALS from the  ARCTIC REGIONS, 
from CAPE FAREWELL to  BAFFIN'S BAY, Lat. 5 9 O  14' N. 
to 76" 32' N. By the late SIR CHARLES GIESECKI~, 
Professor of Mineralogy to  the RoysI 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 
as follows :- 

I. The East Coast, for a few miles N. of Cape Farewell. Locali- 
ties, Nos. 1-7. 

Rocks.-Granites (red and white), syenite, mica-schist, tnlc- 
schist, hornblende-schist, basalt. 

MineP.aZs.-Tourmaline, garnet, hemispherical mica, asbestos, 
talc, allanite," avanturine, and common quartz. 

11. The South Coast, the Islands of Staatenhuk, and the large 
island off Cape Farewell. Localities, Nos. 8-37. 

Rocks.-Granites (chiefly fine-grained, grey, sonie red and 
reddish, and at one place green), syenite and syenitic granite, 
mica-slate, hornblende-slate, schistose weiss-stein, chlorite-slate, 
basalt, greenstone, red jasper, hornstone, clay (along-show). 

Minerals.-Green mica, garnet, quartz, greenish quartz, dark 
blue quartz, with imbedded green garnets, in 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 
the Pysursoak-fjord), graphite (in €Pnite), labrador-felspar, 
moroxite (in reddish, coarse granite), fergusonite (in syenitic 
granite), calc-spar (in granite). 

111. The West Coast. 
1. From Christian Sound and Islands (see above) to the Iga- 

&chs.-Grrtnites (red aiid grey), mica-slate, chlorite-slate, 
likko-fjord. Localities, NOS. 38-47. 

hornblende-rock, basalt. 

* See also " Experimcnts on Allanitc, a new Mineral from Greenland," by 
T. Thornson, M.D., kc., Trans. Roy, SOC. Edinb., vol. vi., pp. 371-386. 
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Minepals.-Quartz, garnet in granite, felspar, massive epidote, 
siliceous sinter at hot-spring on Ounartok (Island). 

2. From the Igdiltko-fjord to the Kangerdluardr-ford (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 felspar in claystone 
porphyry (Akulliarasiarsuk, eastern branch of the Igalikko-fjord), 
calcite, fluor in hornblende-slate at Julianeshaab, green jasper- 
veins in granite ; with th'c coarse red granite of Nunarsoout, north 
coast of thc Igalilrko-fjord, are graphite in mica-slate, yellow 
sparry-iron-ore, wlc-spar, massive fluor, green massive felspar," 
and beds of weiss-stein with sodalite t (mylopsite) and eudiolite. 

3. From Tungdiarbik-fjord to Arksut-fjord (the latter not 
included). Localities, Nos. 75-107. 

RocRs.-Granites (chiefly grey, both south and nortb of Cape 
Desolation), syenite at the fjord and zirkon-syenite at Cape Deso- 
lation, greenstone, red sandstone, blue schistose jasper. 

Hinerals.-Prehnite and red felspar in greenstone, magnetite, 
skorodite ?, 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 Arlrsuts Storoe and Pamiut. 
Minerals.-Green jasper, quartz, allanite (in granite at Kingik- 

torsoak), talc, precious serpentine and amianthus, axcstone, magne- 
tite in scrpcntinc, moroxite (in mica-slate, Pamiut), garnet (in. 
mica-slate) ; at lvitaek and neighbowhood (Arltsut-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 neighbonrhood of Iltertok Bay and Lichtenfels to 
Buxe-fjord. Localities, Nos. 133-151. 

Rocks.-Granite,$ gneiss, mica-slate, siliceous schist (quartz- 
slatc), hornblende-slate, greenstone, siliceous conglomerate. 

Jfinwds. -At Fiskernaes : garnets in gneiss, blue quartz, 
titanite with quarte and calcite, allanite in felspar-veins, sap- 
phirine in mica-slate and with tremolite and quartz. 

* See Dr. MacCulloch's note, p. 324. 
t See " A Chemical Analysis of Sodalite, a ncw Mineral from Greenland," 

by T. Thomson, M.D., &c., Trans. Roy. SOC. Edinburgh. 
2 In the northcrn 1 part of this district, for several snccessivc localities, 

" @mite, alternating with Quartz and mica-slate" (gneiss P), seems to pre- 
dominate. 
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6. From the Buxe-fjord to the neighbourhood of Godthaab. 
Localities, Nos. 152-193. 

Rocks.-Granite (grey and red), syenitic granite, gneiss, mica- 
schist and talcose mica-slate, talcose rock with grains of felspar, 
syenite, basalt. 

2llinerals.-Variously coloured quartz, tourmaline, tremolite, 
actinolite with yellow miw, hornblende, asbestos, amianthus 
with rhomb-spar, glassy actinolite (diallage), salilite, augite, antho- 
phyllite and varieties, allanite in granite, garnet in mica-slnte 
and weiss-stein, mica with amianthus, olivine with mica, pargasite 
in calc-spar, felspar, green felspar, scapolite, epidote, emerald, 
moroxite in granite and micadate, indigolite with quartz, 
mundic in clay, pyrites in talc, titanite in quartz, felspar, and 
sahlite, molybdenite, siliceous sinter. 

7. From Godtliaab to Narlcseitsiak (both inclusive), N. of 
Baal’s River. Localites, Nos. 194-219. 

Rocks.-Red and grey granites (chiefly grey at Baal’s River, 
kc.), mica-slate, talc-rock, axestone, sandy clay, and clay with 
nodules of Mallotus Gromlandicus. 

Mi7ierals.-Quartz, chalcedony, hornstone, adularia, toiirmalinr, 
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 :- 
L O ~ .  46. SardlocR. Fergusonite, titanic iron, and beryl in 

,, 59. The gieseckite has been searched for here repeatedly 

,, 62. Julianshaab. A pebble of phosphate of. lead in gravel. 
,, 96. Na?zaitiaR, an island close to Nunarsoit. Copper-ore 

in chloritic schist, and amazon-stone (green felspar). 
,, 111. Iuikaet, Ivigtout, or EvigtoR. Tantalite in fine 

crystals, a new hydrous silicate of zirconia and 
yttria, fluor. blende, auriferous arsenical pyrites, and 
galena containing 58 ozs. of silver to the ton. 

,, 116, 117, 118. 
,, 120. Greenlanders say that large bones are to be found high 

up on this mountain (Kingilrtorsoak or Tindingen). 
,, 126 (Pamiut). Copper-pyrites, hypersthe11e. 

coarse-grained granite. 

without success. 

Allanite, potstone. 

Avigait, near LOC. 187. 
Near Godthaab. 

Much allanite. 
Selenide of lead and copper. 

- _. -__ - _ _  ~ 

* See above, pp. 344 nud 348. 
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XLVIIL-On the  GEOLOGICAL and GLACIAL PEIENOMENA of 
the COASTS of DAVIS’ STRAIT and BAFFIN’S BAY. By 
P. C. SUTHERLAND, M.D., late Surgeon in the  Arctic 
Expeditions.* 

[Reprinted, with Permission, from the Quart. Journ. Geol. he . ,  
London, vol. ix., 1853, pp. 296-312. Read June 1, 1853.1 

From Cape Favewell to Cape Atho11.-The Danish settlers in 
Greenland have pretty accurately laid down the geological character 
of the eastern coast of Davis’ Straits from Cape Farewell, about 
lat 60°, to Cape Shackleton, about lat 74O.1 .  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 piunacled coast, 
intersectea 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 rtnd 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 composed 
of trap-rock. Viewing this island from a distance of ten miles, 
it presents a succession of steps, and appears to be made up of a 
number of truncated cones, planted so closely together that the 
bases of all meet ; some of them, at  tho level of the sen, boundiug 
long and winding valleys, and others a t  every intermediate eleva- 
tion, until the top itself is reached at a height of from 2,000 to  
5,000 feet. At its southern extremity hypogene rocks (granite, 
&c.) occur, from the sea-level to an elevation of about 100 feet, 
and passing beneath the trappean formation. I n  South-east or 
Disco Bay several clusters of islands are observed, 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 Omenalc Fiord, Upernivik Naes 
(North-east Bay), and in the neighbourhood of the Black Hook, 
on the 72nd parallel o€ latitude, coal (lignite) has been found to a 

* See a h  Dr. Sutherland’s “ Journal of Capt. Penny’s Voyage,” &c. With 
Appendix, 2 vols., 1852. And Capt. Inglefield’s ‘‘ Summer Search for Sir J. 
‘6 Franklin,” &c. 

See Rink’s Geology of West Greenland, 1852, Trans. Roy. SOC. Denmark. 
$. The author refers in this paper to numerous sketches presented by him 

to the Geological Society ; these reference8 are omitted here.-EDITOn. 
5 Copper, tin, lead, and silver orcs have been discovered in the vicinity of 

Julianes-Haab, abouta degree north-west of Cape Farewell ; and atupernivik, 
about Lat. 71’’ graphitc of tolerable punty occurs in abundance. 

_-- 

With Appendix, 1859.-EDr~on. 
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considerable extent and of rather tolerable quality. The specific 
gravity of thc 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 thn t  now in the Museum of this Society, enables US to 
judge of its value and purity :- 

.................... ....................... .............. - 49'40 

Volatile matter 
Ash 9-84 
Fixed carbon.. 39'56 

I have not myself visited the beds of this mineral, but from the 
receni; elaborate researches of Dr. H. Rink, the enterprising Dan- 
ish traveller, it  appears that sandstone is associated with this coal. 

At Cape Cranstounc, situate on the north side of North-east 
Bay (Omenak Fiord), and immedintdy adjacent to the above two 
localities, the trap-rocks again occur, and thence extend northward, 
apparently in one unbroken series, as far as Provon, in lat. 72' 20'. 
Northward of this to Capo York, lat. 76', with ofie or two slight 
exceptions, in lat. 73' 20' and h t .  74', the numerous islands and 
every part of the coast that protrudes from beneath the glacier are 
composed of gneiss and gr,mite. ' 

Capes York and Athol2.-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 
and other well-lrnown parts of the coast to the southward, the rocks 
can be referred with certainty to the same trappean formation. 
Specimens of greenstone-porphyry were taken from the .cliffs at 
Petowak, near Cape Atholl. 

Wolstcnhlme Soz6nd to Cape Hatherton.-Norl;hward of Cape 
Atholl we find, in the entrance of Wolstenholme Sound, a flat 
island (Saunders Island), which from its distinctly strati@ 'tp- 
pearance suggests the commencement of a different series of rocks. 
And eastward of the same cape, on the south shore of this Sound, the 
strata are seen cropping out with a dip to the south-west. This is 
at variance with what we observe in Saunders Tslaiid, about twelve 
miles N.N. W., for there the strata are perfectly horizontal. At 
North Omcnak a, sandstone, or slaty quartzose grit, with a dip of 
about 15' to W.S.W., occurs iuterstratified with greenstone- 
porphyry ; and it is very probable th?! Mount Dundas, a tabular 
hill with a talus, is also composed of Igneous rock. A t  the top 
of Wolstenholme Sound, in tho same.bluff, the stmta, dipping 
about south-west, vary in their inclinatlou from 10' to 25' or 30'. 

I n  Granvillc Bay, about twenty miles farther ~ ~ o r t h ,  the strata 
are at one place but little Gut of the horizontal, and at  another the 
dip is about 45' to the north-west, and at nuother we have strata 
somewhat curved. In  the entrance of Granville Bayseveral small 
islands occur which are probably formed of trap-rock. In Booth 
Sound, lat 77', near cape Parry, there is a. very remarkable bell- 
shaped rock (Fitzchrence Rock), of a dark colour and rising in an 
isolated form to a height of probably 500 or 600 feet, as if from 
out of a comput*ativoly level spit of ground this also appears"to,_ 

86122. 2 
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consist of similar rock. From Cape Parry (lat ’77’ 5’)  north: 
eastwardly to Bardin Bay (lat. 7 7 O  20‘), in the south shore of 
Whale Sound, the strata incline a little to the S.W., and in many 
places they are somewhat curved. Still farther to the north-east 
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 couple of hundred yards, 
may be a second protrusion of the same dike above the stratified 
rocks. Specimens of quartzose grit were obtained from the low 
point on the north-east side of Bardin Bay, and were taken from 
strata inclining W.S.W. at a general angle of15O, but alittle curved. 
In them we recognke the same sandstone as that of North Omenak, 
about sixty iniles to the southward. A specimen of syenitic por- 
phyry 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 
to another in conformable and horizontal lines over many miles. 
At Cape Alexander, the eastern boundary of the entrance of Sir- 
Thomas-Smith’s Sound, in lat. 78’ 15’’ we again find the Strata 
somewhat curved ; but about 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 sand- 
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 fifteen degrees. 

Smith‘s Sound.-The west shore 
of Smith’s Sound, fiom Victoria Head, beyond the 79th degree 
of latitude, to Cape Isabelle near the 78th, as well as the coast 
leading southwardly to Jones’ Sound, is so inapproachable from the 
drifting pack-ice in the season for navigation, that I fear we shall 
not soon have specimens of the rocks by which the character of so 
large a portion of the coast can-be determined ; and it is, moreover, 
everywhere 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 its greater 
height in many parts than the adjacent, opposite phore, and also 
from its rugged, in some cases even pinnacled, contour, .thus 
resembling the coast at  Cape Farewell, it probably consists for the 
most part of crystalline rocks. 

Jones’ Sound, and North Devon.-Similar appearances obtain 
with some local exceptions) along the north and south shore of i Qnw’ Sound, the Cobourg and neighbouring islands, and the 

W8h-n coast of North Devon, 

West Coast of Bafin’s Bay .  
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. Lancaster Sound to Cum6erbnd Sound [from 74’ to 64’ N. 
Iat.1-On the opposite shore of Lancaster Sound, at Cape Walte; 
Bsthurst, tho crystalline rocks are again recognised, and from this 
point they occupy the whole coast southward to Cumberland Strait,* 
and probably considerably beyond it. To this, however, I believe 
there is one exception at Cape Durban, on the 67th parallel, where 
coal has been found by the whalers ; and also at Kingaite, two 
degrees to  the south-west of Durban, where, from the appearance 
of the land as viewed from a distance, trap may be said to occur 
on both sides of that inlet. Graphite is found abundant and pure 
in several islands situate on the 66th parallel of latitude in Cum- 
berIand Straits, on the west side of Davis’ Straits. 

Silurian District of the Georgian Isbnds, &.-The above-men- 
tioned extensive development of crystalline rocks is flanked to the 
westward by an equally, if not much more, extensive tract of 
Silurian rocks, 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 SiIurian district has yet been reached 
is Lancwter Sound ; it  is probable, however, we may find it con- 
tinuous to the westward with the American series of the same 
rocks. Through the labours of Prof. Jameson and Mr. Iionig, 
thirty years ago, and of Mr. Salter only very recently, some of the 
numerous Silurian fossils peculiar to North-Somerset, North-Devon, 
and the North-Georgian Islands, have been described from the 
fragmentary specimens brought home by the ships engaged in the 
discovery of these places dui.ing the last thirty years.T 

Dr@ Deposits.-On Cornwallis and Beechey Islands in Barrow 
Straits, west of Lancaster Sound, deposits containing existing 
arctic sea-shells occur at every elevation up to nearly 1,000 feet,- 
the greatest height attained by any part of that district. On the 
undulating slopes and along the raised beaches of this Silurian dis- 
trict of the North-Georgian Islands, k ~ .  occur travelled materials, 
such us fragmeiits of anthracite, greenstone, quartz, serpentine, 
gneiss, and granite, but all of siich small tiize that their mode of 
conveyance to thoir present position is clezdy referable to  the 
&ion of coast-ice (previous to the elevation of the land), such as 
at the present day occupies the comparatively shallow seas in the 
inlets and channels of that district. 

On the Greedand side of Davis’ Strait, on the contrnyy,we find 
immense travelled boulders of gneiss and granite resting ‘on the 
islands and the coast, which have been brought there at  former 
periods by floating icebergs, previous to the elevation of the ooast 
above the sea-line. The probable Causes of these differences of 

* (6 Cumberland Strait8 ” of Bafin, its original discoverer at thc end of the 
sixteenth century ; (‘ Hogarth Sound ” of Capt, Penny, who rediscovered it in 
1889 ; and c‘Northumberland Inlet” of Capt. Wareham in 1841. 

f See Appendix to Sutherland’s Journal of Capt PCmy’fl voyage, 1852, 
2 vols. 8vo. See also Mr. Salter’s Paper, infta, p. 312. The Rev. Mr.Long- 
muir, of Aberdeen, found numerous specimens of the genus Rfiynchonella in 
&e ballast of the “Prince Albert,” a ship recently returned from Batty Bay, 
Pripce-Rcgent’S Inlet, on the eastern shore of North Somerset. 

.. 
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ice-action on these two opposite coasts are 0h-plaine-I in the sub- 
sequent observations. 

It may be noticed also, that, from the obscrvahons of Dr. PingeI 
and Capt. Graah, the west coast of Greenland presents evidence o f  
its now undergoing the process of gradual submersion. 

GZaciaZ ConcZitioias.--At, Cape Faremell the fior'ds run SO far 
into the interior, that none of  the icebcrgs escaping iiito them from 
the great iuland glacier ever reach Davis Strait, and if the navi- 
gator nieets with icebergs in the ncighbourliood of this promontory, 
they must h w c  drifted to i t  from other sources. As me advance 
northward along the const of West Greenland, and thus diminisb 
the annual mean temperature both of tho sea and of the atmosphere, 
we find the glacier approaches nearcr and nearer the coast-line, 
until in Melville Bay, lat. ?'So, it  presents to the sea one continuoue 
wall of ice, unbi'olren by land, for a space of probably seventy 01- 
eighty miles. To the southward-of Melville Bay, there are numei*ouB 
outlets for the ice in the coast, and they vary in breadth Dom two 
or three up to fiftecn or twenty miles. To have a correct idea of 
the glacier accuinulation in Greenland, we miist imagine a continent 
of ice flanked on ifs seaward side by a number of islands, and in 
every other dircctiou lost to vision in one continuous and boundless 
plain. Through the spaces between thesc apparent islands, the 
enormous glacial accumulations dowly seek their passage to the- 
sea and fiend off an annual tribute OF icebergs to encumber, to cool, 
and to dilute the water8 of the adjoining ocean. 

The average height or depth of the ice at its free edge in these 
interi-alp, or valleys, between the pyojecling points of coast is 1,200 
or 1,500 feet, of which about one-eighth, or 150 feet, mill be above 
water. I n  some of the valleys, however, tile depth is upwards of 
2,400 feet. This may be considered to be satisfactorily ascertained, 
for the Escluimaux around South-east Bay, Iat. 68", while pursuing 
halibut-fishing during the winter months, require lines of three 
hundred fathoms to reach the bottom at the foot of the glacier 
near Claushaven. I n  South-east (Disco) Bay, 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 boutliward 
of it. AtbCape Yorlr, lat. 76", although the glacier there is the north- 
ward continuation of the glacier in Melville Bay, its protrusions 
into the sea never exceed 50 to 60 fcet above the sea-level ; and in 
some places i h  does not enter the sea in a continuous mass, but, 
having descended over the brow of the cliff, it  breaks off aud slips 
down into the sea over the rocks, scratching and scoring them in 
a very marked manner, This is very well seen at Cape Tork, 76" 
N. lat. where the free edge of the ice is upwards of 20 fcet 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 
Been on the vest side of Baffin's Bay, at Cape Fitzroy, 011 the south 
side of Jones' Sound, and at Cape Bowen, Pond's Bay, \vliere the 
free edge of the ice is tit least 50 feet thick, and about 200 feet 
above the sea-level. Although many hundred miles of coltst 
intmected by glaciers were examined in the late voyage of the 
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‘6 Isabel,” under the command of Capt. Inglefield, R.N., these cited 
localities were the only places, with one or two very trifling ex- 
ceptions, where this interesting phianomenon of powerful abradiug 
action was observed. T believe it can be so far accounted for by 
the steepness of the inclination, but chiefly by the greater friability 
(diminished phsticity) of the ice from the diminished temperature. 

One cannot easily determine why the icebergs that come from 
the glaciers at, rlnd to the northward of, Cape Pork and on the 
west side of Davis’ Straits, are of less dimensions gencrally 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 of the 
valleys and to a diminishod supply of snow from the greater in- 
tensity of the cold. on tho west coast, from Victoria Read to 
Jones’ Sound, although the land has almost a perfect icy casing, 
the icebergs that are sent off are by 110 means largo, and this, as in 
.the other case, may arise from the decrease of evaporation with 
the decrease of temperature. Again, from Joues’ Sound southward, 
there cannot be such extensive accumulations 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 mpour-bearing stratum of air coming from the 
southward, over an extensiva tract of land, contributes but scantily 
t o  the growth of tlic glacier on the former as compared with the 
latter, which 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 the Silurian rocks westward of Lancaster Sound. Why the 
snow and rain falliqg on the land around Barrow Strait and its 
tributary inlets and  bays should all escape into the sea in running 
streams of water every yenr during the two short months and a 
hnlf of Junc, July, and August, while that falling 011 the coasts 
of Davis’ Strait malres its escape as Iiard, but yielding ice, after a 
lapse of many ages, is a question worthy the attention of the student 
of physical phmiomena. 

The nnnud mean temperature in the creeks and inlets of Barrow 
Strait 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 Mclville Island. This, 
however, mill not throw light u1)on our difficulty. The ranges of 
temperature will probably prove more useful. A few degrees above 
the freezing point of water would settle the question. We know 
that the sea exerts a wonderful influence in rendering the climate 
temperate, as moll as in reducing the ranges of temperature. Upon 
this theory, SO clearly illustrated in Sir CI1arles 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. And 
such we find it, as far as our limited observations Cah be mask 
available. The month of July 1851, I t t  Cornwallis Island, was 
found to be three degrees warmer than the same month of the 
preceding year in a corresponding latitude on the east side of 
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Davis’ Strait. This difference is certainly sma!l, but still it  is on 
the favourable side ; and when we associate with it the different 
structure of the rocks and also the diminished supply of vapour 
during the winter months, we have a faint approximation to the 
true cause why the glacier preponderates so largely in one dlmction, 
while it is entirely absent in another. The fact too that large 
sections of the coast-ice, before it was generally detached from the 
land, became dissolved by the streams discliirging 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 was necessary for the conversion of snow into water. 

Glaciers.-The travels of Prof. J. Forbes and of Agassiz in the 
Alps have so fully established the true theory of the descent of 
glaciers, which i s  applicable also to Greenland, as to render any 
remarks on this head almost unnecessmy. 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 must be the 
deposition of moraines at the angles where ths glacier begins to 
protrude beyond the land, whether they occur at the sea-level, or 
at rapid turnings at higher elevationst. This deposition arises 
from the dissolution of a portion of the ice rich in carthy matter 
consequent upon increased freedom of exposure to the actionof the 
sun, and a l ~ o  from mechanical displacement of‘ the rocky matter 
by the advancing mass of the glacier. This was remarkably well 
seen at the north side of the Petowak glacier, near Cape AtholT, 
both at the sea-level and at  an angle two miles further up the side 
the glacier. 

The concentric and wavy appearance of the glacier-surface SO 
often noticed 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 Agassiz agrce in attribuking 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 cases 
where the action of the sun 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- 
vasses are the result when a protruding mass is slipping imper- 
ceptibly over a convex or ledged surface.” 

Although there certainly is a relation between the upper and 
lower surfaces of a plastic glacier, even when It may be upwards 
of 2,000 feet in thickness, still I must confess that in my opinion 
we can scclrcely attribute the regularly pinnacled appearance of 
many a large iceberg and magnificent glacier to this cause. Some 
glaciers and icebergs, again, are so flat and smooth on the uppcr 
surface, that one can hardly conceive a rocky bottom beneath a 

* This is very well seen in the glacier of Pctowak, and also in a glacier at 
Cape Fitzroy, on the south shore of Jones’ Sound. These crevaSBe8 are not 
nnfrequentlg filled up with mud, &c. brought down by debacles and other 
means from the land on either side, and then they become frozen, thus cemen- 

the whole ma88 firmly together, and perhaps forming part of tho future 
IOeb% 80 long as a few cubic feet of it remain undispolved. 
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glacier to be equally smootb. On the north side of Cape Clarence 
in the north shore of Jones' Sound, during the late voyage of the 
!' Isabel," I observed that one portion of the surface of IL flat but 
extensive gla"cer, that protruded several miles into Glacier Strait, 
mas exceedingly smooth, while another portion of it was so rough 
and pinnacled that to walk over it would have been impossible. 
This 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 
$ 2  5O, extended the freezing-point of water through freshwater 
ice 011 a lake of two fathoms' depth (Kate-Austin's Lake) in lat. 
74" 40' and long. 94' 16'. If we can presume the heat-oonducting 
power of ice formed on the surface of water, and of glacier-ice, to be 
the same, then the temperature of the interior of the glacier below 
the above 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, would necessarily become contorted and disturbed 
by contraction atid.expansion, even supposing its base or supporting 
part were standing still. Of this we had unexceptionable proofs 
in the condition of the surface of the ice on the lakc already 
noticed. But when we take into account that the whole bulk of 
the glacier, except a few feet of its upper surface, retains its 
plasticity and continues its downwwd motion, it need not be 
wondered that the latter, hard and friable, assumes IL broken-up 
appearance. This view, however, does not fully satisfy us, not 
being universally applicable. 

Following the example of Mr. Christie, one of  the Secretaries 
of the Royd 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 +32O to - 45'. While 
the temperature to which tho bottle containing the water was 
exposed did not descend more than eight or t e ~  degrees below the 
freezing point, the column of icB, nscending tIlrough the orifice oi. 
"fuze hole," and always amounting to about one tenth of the 
whole mass o i  water used, retained its cohesive property so perfectly 
that without being broken, and although 0l1ly half an inch in 
diameter, the whole apparatus weighing four to five pounds could 
be raised by iis means, and sometimes even ifverted. But at lower 
temperatures the ascending column escaped wlth a slight crepitating 
sound, and. frequently with explosive reports, accompanied each by 
a sudden propulsion of a portion of it to  a distance of several feet ; 
it was so friable too that it separated illto discs of half or a quarter 
of an inch in thickness, and sometimes crumbled to fragments 
between the fingers. The important points, relative to the plasticity 
-_ of ice, contested S O ? ~  years ago by Prof. J. Forbes and Mr. Hop- 
kine come within this field of research ; they are well known, arrd 
need not be recounted here. 

* Lyell's Principles of (+eology, Seventh Edition, p. 226. 
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Icehmp.-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. In  the Alps, and even wlthin 
the tropics, they travel great distances from the snow-clad heights, 
until frequently they gradually descend into the regions haiitable 
by man, where they undergo clissolution 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 diniensions.t The 
constant rise 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 influence, and is camied 
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, md then we have 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. I n  August 1850 the 
number set free in a deep fiord near Omenak, North-east Bay, so 
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 detaiued for the 
winter. In  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 probably 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 
season of 1852, me were astounded by the constant booming, 
sounds that ismecl 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 entcr wlth our ship than 
navigate her through the city of London, half submerged in the 
sea, and all tlie houses tumbling about and butting each other as 
in nn earthquake. A t  Cape York one could count nearly two 
hundred icebergs in a semicircle of twelve miles, all of which 
appeared to have been quite recently detached from the glacier ; 
and in the upper part of Wolstenholme Sound, the icebergs, that 
had come off from the three protruding points of the glacier 
entering it, were so closely planted together, that it Was not 

* Some of these glaciers of n’orthern Greenland push forward into the sea 

t Wor the description of an immense iceberg, 200 feet high above the sea 
to the extent of from one to three miles. 

ana two miles in length, see Sutherland’e Journal, vol. i. pp. GI, 62. 
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without some difficulty and even danger we advanced among them, 
dthough 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 as it is important. While passing up the Strait early 
in the season, one rarely sees sea-weed floating i n  the water, but 
at a period somewhat later, after these natural reapers have sallied 
out to mow down their crops, we meet with whole rafts of the 
produce of the sub-marine forests of these regions floating down 
the straits. The sterns of Laminayia 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 5 protection. I n  every part of Davis’ Strait, 
from Cape Farewell to Smith Sound, on either side or mid-channel, 
from two to two hundred f&homs, 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, ar0 often found. The Echinoderms, which we know are 
too slow in their motions to escape danger, swarm in those seas. 
A spcies of Sea-Urchin (EcJii;l2us 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 alI 
parts of the Strait. Shells also occur, but they are sometimes 
found broken, as some of the species of Mya, Saxicava, Cardium, 
Pecten, and many others, taken from depths of seven to one hun- 
dred fathoms, will show.3E Except from the evidence aforded by 
plants and animals at  the bottom, we have no means whatever to 
ascertain the effect prodiiced 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 glass,” and when 
they aro impelled alollg a muddy bottom, they cannot fail to raise 
moraines and leave deep depressions in its otherwise smooth surface. 
But it mill be well to Imr in mind that when an iceberg touches 
the groilnd, if that ground be hiwd and resisting, it must come to 
a stand ; and the propelling power continuing, a slight leaning 
over in the water, os yielding motion of the wholo mass, may com- 
pensate readily for being so suddenly arrested. If, however, the 
ground be soft, so as not to arrest the motion of tho iceberg at  
once, a moraine will be the result ; but the moraine thus raised 
will tend to bring it to a stand. We can more 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 tho iceberg, 
by which its triturating and ploughing forco is locally brought 
into play with inirnense effect. Icebergs resting on the bottom, 
and situated at tlie edge of the fixed smbface-ice (that which is 
attached to the land), when pressed upon by loose and drifting 

* For an account of the Fauna of these seas, see Appendix, vol. ii. of ‘ Sutherland’s Journal.” Also Catalogues, &c. reprinted above. 
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,floe$ of large size, are frequently subjected to a rotatory motion, 
extending sometimes to three-fourths of a circle, or even a complete 
revolution. 

that I need make but few remarks on this subject. AS a general 
rule, the source of all the foreign matter they contain is the lap$ 
on both sides of the glacier. It may, however, be received from 
other fiources. I have often thought that the fragments of a huge 
.iceberg, acquiring a state of quiescence after separating into several 
masses 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 possibIe that anything 
extraneous can adhere to hard and brittle ice passing rapidly 
through the water during the iceberg's revolution. Icebergs are 
sometimes floated so close along a bold and overhanging rocky 
cowt, as to touch the perpendicular cliffs and to remove, disinte- 
grating fragments of the rock. Another, probably the most com- 
mon, of these unusual modes of receiving dkbris, is from coast-ice, 
which, impelled by the winds and tides, is often piled up with its 
load of %pebbles, sand, and mud against icebergs. The foreign 
.substances thus cast upon the surface of an iceberg must necessarily 
be Brecipitated to the bottom at the first revolution it undergoes. 
. I The quantity of rocky matter which ice is capable of floating 
'away can bs estimated from the speciticgravity of b,oth subetwcm. 
'&kin$,iZ. 5 as the deneity, of granite a d  * 92 &a %hat of, ice, an 
iceberg half a mile in breadth, a mile in length, and 200 feet high 
-above the water (dimensions, we may observe, by no means out of 
+e average) will convey a load of one hundred and forty miIlions 
tons weight. Some of the icebergs seen in Davis' Strait ere so 
charged and impregnated with earthy matter, that by inexperienced 
pemons at a distance they may be mistaken for masses of solid 
.earth. And we often observe large boulders, of perhaps one hun- 
adred tons each, lying on the surface of icebergs, or sometimes 

ded deeply an the ice. 
far the greatest number of these floating masses dissolve in 

,Davis',Strait, and deposit their earthy contents throughout its 
.extent. Some of them, however, find their way igto the Atlantic, 
-and appear disposed to push far to the southward Into the Tempe- 
rate zone, As Sir Charles Lye11 and others have remarked, where 
the greatest number of these undergo dissolrtion 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 sources of very opposite 
character." 

Coast-ice.-Ice forming on the surface of sea-water is also well 
known as an agent of importance in conveying away to considerable 
distances the materials of the sea-cowt. With strong gales the 
ice in the Arctic Seas is driven in upon the coasts with great force, 
and, if the bottom about the low-water-mark is composed of loose 

"be' aka dol. Ssbine's Observations, Brit. Assoc. Rep., Trans. Sect,, 1843. 

The conveying'power of icebergs is so well known to 

- -- --_ - 
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gravel or mud, moraines are 1-aiaed to a height of several feet. 
The wind ceasing and high tides proving favourable, the ice again, 
withdraws from the coast, carrying with it lrirge accumulations. of 
the loose shingle of the beach, which it deposits in the surrounding 
sea, after travelling several hundred miles. The moraines it had 
raised are not wholly 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 
also 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 thickness from 
two or three up to twenty or more feet, according to the degree of 
cold, the stillness of the water, and the extent of the rise m d  fall 
of the tides, is subject, in some localities at least, to the power 
exerted by debacles in loading it with foreign matter. Thus 
freighted, it withdraws from the shore when the straits and inlets 
open out, and drifts many hundrbd miles before it i s  dissolved by 
the action of the sun and the water, and yields itself and its care- 
fully bound cargo to the sea. We find this occurring every aeason 
on the south shore of the North-Georgian Islands; but from the 
testimony of numerous travellers,” i t  occurs on a magnificent 
scale at the entrances of the great American and Siberian rivers 
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 
we reconsider the vast amount of fresh water which enters them 
in the form of icebergs from the glaciers. That there are currents 
out of the Polar regions is sufficiently clear ; were there no -such 
currents, evaporation alone from &e surface of the sea, the.greatest 
part of which is generally covered with ice, would fail to remove 
the excess carried by the annual crop o f  icebergs j and then WB 
should have an icy pile ever growing and gradually extending 
into the Temperate zone. The difference of temperature observed 
by the navigator in the waters of the eastern md western shores 
of the North Atlantic, amounting, as it does, to n e d y  3Op.of 
Fahrenheit’s thermometer in lab. 59’ during’ the warmest montha 
of the year, affords the best possible proof of the existence of 
currents in the two directions we have indicated. In Davis’ 
Strait, although on a much smaller scale, there is also a difference 
in the temperature of the sea on Its two shores. On several 
o6casions during the late expeditions in search of Sir John Firtnklin, 
while the ships were crossing that atruit from east to west a fall 
of a few degrees was observed. This accounts pretty accurately 
for the fact that the east shore during a great part of the year 
keeps clear of ice, while the opposite is for the most part encum- 
bered ; and the greater mildness of the climate on the eastside 
arises from the Same cause. Allusion need not be made hero to 
the late President’s Paper on tho tenipcraturo of the North of 

* principles of Geology, Seventh Edition, page 86. 
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Europe," m the analogy between the North Atlantic and Davis' 
Strait with respect to currents will easily occur to us. 

The specific gravity of the mater also assists in determining the 
direction of the currents in the Polar Seas. During Ca&ain 
Inglefield's late voyage, it was found to decrease as me approached 
Cape Farewell and advanced northward and westward in Davis' 
Strait.1 
I n  the Atlantic, long. 30°, lat. 56' 30', 24th October 1852, the natural tem- 

perature being 48O Fahr., the density at 60' Pahr. was 1 *02808. 
A t  Cape Farewell on the 31st July, natural tenlperature 33O, density 1.0245. 
Davis' Strait, Iat. 68", sixty miles off the coast of West Greenland, August 

1 lth, natural temperature 40°, dcpth fifty %thorns, density 1.0265. 
Close to Cape York, lat. 7G0,  August 21st, natural temperature 30°, sea-water- 

ice and icebergs abundant, dcpth fifty-four fathoms, density 1'0215. 
About two miles off Cape Alexander, Smith's Sound, lat. 78' 20', long ?I", 

August 27th, natural temperature 32O no ice but in the vicinity of the 
glaciers in the coast, depth 154 fathoms, density 1.02516. 

In Jones' Sound, lat. 76' 11', long. 83' Septeniber lst, natural temperature 
30°, sea-mater-ice ana icebergs present but not abundant, dcnsity 1 *02451. 

About two miles off Cape Fitzroy, Lady-Anno's Strait, Jones' Sound, lat 75O 
35', September 2nd, natural temperature 30°, sea-water-icc thirty to forty 
feet thick, most abundant, no bottom, 150 fathoms, density 1.0235. 

And off Cape Walsingham, la& 66' 34/, long. 60° 50/, October 12th, natural 
temperature 30°, density 1.0245. 

Slight as the differercnces in these densities may appear to be, in 
my own estimation they are assignable to no other cause than the 
increased saltness of the water on the east shore, consequent upon 
a tendency of' the water t o  advance fvom the southward, and the 
diminished salinity resulting from the dilution of the mater moving 
to the southward. The above mses, taken by chance, I have cited 
from the observations made every day at noon ; and, although tho 
results at Cape York and Cape Qrewell do not bear out the im- 
pression conveyed by the whole, we may still presume that impres- 
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 Stmit ice and drift-wood which may have 
come southward from great distnnces in the Greenland Seas ; and 
in this respect i t  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  Cape York may arise from 
some local cause, such as the presence of an ullusually large number 
of icebergs. On our own coasts the mean density of the sea is 
often disturbed by the discharges of rivers and small streanis. 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 sanle month 
reduced that of tho water of St. Margaret's Hope, Frith of Forth, 

* On the causes which may have produced changes in the earth's superficial 
temperature. By W. Hopkins, Esq., M.A., F.R.S., &e., Quart. Journ. Geol. 
SOC. ~ o l .  viii., pp. 56 et scq. 
- t Compare Forchhammer's Observations on the Currents. and Salinity of 
the Polar Seas in the Reports and Transactions of the British Association, 
1846. 
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from 1'0245 to 1 *0185. Before, however, this theory of a northerly 
seeking current in Davis' Strait along the eastern shore can be 
accepted, we must get over the difficulty arising from the position 
of tho great Arctic Currciit in the North Atlantic. This current 
sweeps southward across the entrance of Davis' Strait and prevents 
the ingress at the surface of any mater from the Atlantic, except 
'such as the current itself would supply. The Rev. Dr. Scoresby 
suggests the idea that two currents may arise from tlie existeiiee 
of two strata of water varying in temperature.* Tho question 
then arises as to the ordcr of superposition. I f  sea-water indepen- 
dent of its saline iugredients follows the law of expansion peculiar 
to water from 40" to 32", one current at a temperature of 36" may 
pass Over another at 4407 and if we separate the extremes eight 
degrees ]nore, the coldest i s  still the most buoyant, foi; even 
dthough it  is sea-water, if in a state of tolerable quiescence por- 
tion of i t  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 Bea-water freezing wheu the 
immersed thermometer stood at 32", 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 scparaiion should be 
confined solely to tlie act of congelation, since it is owing to the 
universal law of contraction observed in obedience to cold by, I 
believe, everything in naturc except water itself, and that, only 
between the temperatures of 40" and 32". This may appear some- 
what at variauce with t,he experiments of Ermnn, as quoted by 
Sir Charles Lyellt ; the latter, however, acknowledges the pos- 
sibility of the colder and more diluted water of the Arctic Current 
passing over the warmer and more saline waters of tho Gulf 
&ream. Until our knowledge of the physical changes peculiar to 
these high latitudes extends, such phsnomona as the above must 
remain more or less obscure ; at present we may rest assured that 
8 meetirig and commingling of waters differing in point of saltness 
and temperature takes place in the entrance of Davis' Strait, and 
to  this causing sudden and decided meteorological changes may be 
attributed, in great measure, the extreme vlolence of' the storms 
experienced by navigators when they approach Cape Farewell. 

Sea-bottoms and Soundiizgs.-Presuming then upon the exis- 
tence of currents into the Arctic Seas which may assist the action 
of the sun in disaolving icebergs and Rea-mater-ice, me are in a 

position to consider the extent and character of deposits and 
accumulations of drift material or "till " now forming in the track 
of these conveying agents. At the confluence 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 Iiulila to be detained until they nre dissolved. 311 such ct tm 
snbmnl-inc ridges and mounds begin to grow above the general 
level of the scn-bo/ttom, and they may continue to incrcase until 
the surface of tHc water 1s reached. 
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A bank in latitude 6 7 O  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 @teen 

It appears to be composed of angular fragments of rock 
and:other 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 ~b similar character but less extensive on the mmg 
coast, it  is exceedingly €eertile in shoals of Cod-fish and Halibut 
which frequent it in the months of May, June, July, and August. 
These and other fishes, including myriads of Sharks, may pass ,the 
whole year upon it; but this we have,not as yet had the means of 
putting to the test. 

I n  other parts of Baffin’s Bay and Davis’ Straits the bottom is 
composed of fine mud, sand, rounded and anguIar 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- 
bourhood of islands composed of crystalline rocks the bottom ww 
often found to be rocky j but, &a might. be expected, numerous 
depressions were filled with sand and shells. From a depth of 
twenty-five to thirty fathoms at the Hunde Islands,? South-wt 
Bay, lat. 68O, the dredge passed over a loose and soft’ish depogit, 
and brought up a quantity of dark-coloured rather fiiiely divided 
matter resembling peat, which appeared io have been the result of 
the decomposition of Fuci at the bottom. I n  some cases the roots, 
being the hardest and most enduring parts, could be detected. 

Organic Bemuim deposited in the Arctic Seus.-Diatomaces 
are exceedingly abundant within the Arctic Circle. Mud from 
almost every locality has not failed to yield considerable varieties ; 
but the most productive source is the surface-ice when uudergoing 
decay. I t  often occurred to me that these microscopic forms may 
be accumulating in a state of great purity, and to a couslderable 
extent, in some of the highly favourable localltles 80 common in 

E. WHYMPER states--“On the voyage up Davis Strait (in 1867) 
we were becalmed off Rifkol, a noted landmark, and anchored on some bank6 
in 18 fathoms. These banks have certainly beeu greatly increased, if not 
originated, by the deposition of matter from the icebergs of the Jakobshavn 
ice-stream. At the time we were anchored a Iaqe numbcr of small berg# 
were aground upon th’em, breaking up and revolnng all around. We took 
the opportunity to put aown the dredge ; and although we only worked from 
the ship’s side and consequently over a very limited aqount 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 fine sand bottom, and the anchor-flukes brought up fetid 
mud ” (Brit. ASBOC, Rep. for 1869, p. 2 ) . - E ~ r ~ o n .  

t For the Entomostraca. Foraminifera, and dgce of these dredgings, see 

- fathoms. 

Pages 166, 192, and further on.-EDrron. 
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Davis’ Strait. I n  many of the sheltered bays, where the water is 
still and the ice dissolves without drifting much about, a brownish 
dime, consisting of nothing but these forms, occupies the whole 
surface of the water among the ice, which, after the latter 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 fiecond to those of the, berg-mehl ” of 
Sweden, or of the (‘ tripoli ” of the Isle of France, &c. 

I n  addition to such varied materiaIs as we have indicated, the 
accumulation of “ Till” will contain abundant remains of animals 
high in the order of creation. Of all parts of tho ocean this is tho 
most frequented by the large Cetacea and the Seals. The numbers 
of the former are very great, and that of the latter almost beyond 
comprehension. Their bones must be strewed on the bottom, and 
thus they will become constituents of the growing deposit. I t  may 
also contain the enduring remains of other animals. Every Arctic 
traveller is aware of the fact tliat Polar Bears are seen on the ice 
at  great distances from the land ; and my own experience bears 
testimony to the fact that not unfrequently they are found swim- 
ming when neither ice nor land is in sight. Tho Arctic Fox and, 
I believe, also the Wolf, and certainly the Esquimaux Dog, animals 
not gelierally known to take the water, are set adrift upon the ice 
and blown out to sea, where they perish when the ice dissolves. 
And cases are known, although perhaps not recorded, in which 

I human beings have been blown away from the land upon the drifting 
floes, and never heard of. Two persons to my own knowledge 
have thus disappeared from the coast of West Greenland. One ofi 
them, however, reached the opposite side of Davis’ Strait, where 
he spent the remainder of his life among his less civilised brethren. 
Andethe ships engaged in the whaling on the west side of this 
Strait sometimes have a deed of humanity to discharge by 
taking from the drifting pack-ice n group of Natives. I httve not 
alluded to the remains of Reindeer and other ruminants of these: 
rggions, for the reason that 1 believe they frequent the ice much 
Iess thdn those that have been nicntionod, and consequently are 
much less liable to be drifted away. It is highly probable, how- 
ever, that their bones, as well as human remains and works of art, 
sbmetimes reach the bottom of the Arctic Seas, the ice of rivers 

4 &‘or an nccount of the Diatomacee of these aeas, see Prof Diakie’s (‘ Notes 
on the Algrs,” in the Appendifto Dr. Sutherland’s “Journa1,”vol. ii. p. cxcv. 
et aeq. ; also above, page 819, and further on.-EDrron. 
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XLIX.-FOSSILS from the WEST COAST of EENNEDP 

[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,” &e., ~vo., London, 1867, p. 341.1 

By Prof. F. B. MEEK. 

These were collected by Dr. I. I. HAYES at Cape Leidy, Cape 

6. Strophodonta Beckii, Hall. 
7. Rhynchonella, sp. 
8. Celospira concava, Hall. 

10. Loxoiiema ? ICanei, Meek. 

Frazer, and other points of the west coast of Kennedy Channel. 
1. Zaphrentis Kayesii, Meek. 
2. Syringopora, sp. 
3. Favosites, sp. 
4. Strophomena rhomboidalis, 9. Spirifera, sp. 

Wahl. 
5. Strophodonta Headleyana, 11. Orthoceras, sp. 

Hall ? 12. Illanus, sp. 
Dr. Meek regards these as closely allied to species found in 

the ‘‘ Catskill Shaly Limestone ”* of the “Lower Helderberg” 
group of the State of New York. 

L.-On the MIOCICNE FLORA of NORTII GREENLAND. By 
Prof. OSWALD HEER. Translated by ROBERT H. SCOTT. 

[From the Report of the Thirty-sixth Meetiiig of the British 
Associtttion for the Advancement of Science, held ot Not- 
tingham in August 1866; Transactions of the Sections, 
pp. 53-55; 1867.71 

The Royal Dublin Society is in possession of a rich collection 
of fossil plants, which have been brought from the Arctic region8 
by Capt. Sir F. Leopold M‘Clintock and Capt. Philip H. Colomb 
at various times, and have been presented by those gentlemen to the 
Museum of the Society. I am indebted to the kindness of Mr. 
Robert N. Scott, Hon. See. of the Royal Geological Society of 
Ireland, for a sight of these specimens, as the Royal Dublin Society 
has been induced to entrust the whole collection to me for exami- 
nation. Before I received these, Dr. J- D. Hooker had entrusted 
t o  me specimens which had been Presented to the museum at Kew 
by Dr. Lpll  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; Bigsby, Qunrt. Journ. Geol. SOC., 
vol. xk., p. 370, &~.-EDIToE. 

t Also in the “Journal of the Royal Dublin Society,” vol. Y. No. 36, 
PP. 69-85, with rather more details and some notes by Captains Inglefield, 
colomb, and M‘Clintock, and an extract from Gieeeckg’s Journal, 
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recognisable species. I f  me add to this the additional species 
mentioned by Brongniart and Vaupel, wc obtain a total of 66 
species. 

All the specimens of the Dublin and Kew collections come froin 
Atanekerdluk, as 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. 

.EossiZ PZa?zts from ALaneAeralzcK.-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 tho most important portion of the deposit, The rock in 
which they are found is a spariy-iron-ore, which turns reddish- 
brown on exposure to the weather. In  this rock the leaves are 
found, in places packed cIoseIy together, and many of them are 
in a very perfect condition. They givc us a most valudole insight 
into the nature of the vegetation which Formed this primrevial 
form t , 

The catalogue which I append to this papcr t will give a genera1 
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 Atanekerdlnlr cannot have been 
drifted from any great distance. They must have grown upon 
the spot where they are found. This is proved- 

(..) By the fact that Capt. Inglefield and Dr. Rink observed 
trunks of trees stauding upright. 

of preservation in which they are found. Timber, hard fruits, 
and seeds may often be carried to a great distance by ocean 
currents ; but leaves always fall to pieces on such a long journey, 
and they nro the more liable to suffer from wear and tear the 
larger they are. We find in Greenland very large leaves, mauy of 
which aro perfect up to the very edge. I t  is, however, difficult 
to work them out from a stono which splits very irregularly, xiid 
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 whwe leaves are also found there. Thus of Sequoia 
Lungsdorfli we see not only the twigs covered with leaves, but 
also cones and seeds, and even 2% male catkin. Of Populus, Coryluu, 
Ostryu, Palizcncs, and Prunus there are leaves and some remains 
of fruit, which could not be the case if the specimins had drifted 
from a great distance. 

(b.) By tlie great abundance of the Leaves, and the p~ '1 *f ect state 

* Por dotailed soctions by Prof. Nordeuskibld and Dr. Brown, see further 

t For a later and more perfect catalogue, see further O~,-EDITOR. 
36122. A d  

O~L-EDITOR. 
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(d.) By our finding remains of Insects with the leaves. 

(2.)  The B o r a  of Atanckerdluk" i s  Miocene. 

There- 
is the elytron of a small Beetle, and the wing of @ good-sized 
Wood-bug (probably belonging to the family of the Pentatomidw.) 

Of the 66 
species of North Greenland, 18 occur in the Miocene deposits& 
of Central Burope. Nine of these are very widely distribu*&+ 
botb as to time and space, viz., Seguoia Langsdoifii, Taxodium> 
dubium, Phragmites Ocningensis, Quercus Drymeia, SPlcmera 
UngeTi, Biospyros Zwachysepala, Andromeda protogcea, Blaamnw 
Eridani, a d  Juglans acuminata. These are found both in the, 
Upper and Lower Molasse of Switzerland, while some species, viz,, 
Sequoia Couttsire, Osmunda Hcerii, CwyEus Macquarrii, and 
Popzllus Zaddachi, have not as yet been noticed in the Upper' 
MoIasse. 'From these facts it seems probable that the fossil.: 

of Atanekerdluk flourished in that high nosthern latitude 
arlier Miocene epoch. 

(3;), The Hora of N w t h  Greenland is very rich in  species. 
'This is evident from the great variety of plants which the 
nkns exhibit. Although the amount o f  material obtained 
A$$nekerdluk is of small extent compared with that which 
cpm from the Swiss localities, yet many of the slabs contain four 
or five species, and in one instance even eleven. 
has only been twice visited,? so that we have only got a glimpse 
of the trewures buried there, and which await 5 more careful 
search. At Disco and Hare Mand there are extensive beds 
of brown coal, in whose neighbourhood we may fairly expect to 
find fossil plants. Professor Goppert mentions three species from 
Kook (Kome) in lat. 70" N., (nearer 70" 30') Pecopteris borealis, 
Sequoia Langsdorfli, and Zamites arcticus,$ which last he has 
described in the Neues Jahrbueh fur Mineralogie, &e., 1866, pp. 
130 and 134. 

Atanekerdluk ' 

Flora of Atanekerdluk proves, without a doubt, that 
in the Miocene epoch, had a climate much 

warmer than at present. The dzyerence must be at bast 30" F. 
Professor Heer discusses at considerable length this proposition. 

Me says that the evidence from Greenland gives a final answer to 
those who objected to the conclusious as to the Miooene ellmate of 

* The fossil Plants here referrcd to were obtniped high up on the hill-side ; 
lover down, at .the foot of the hill, Norde~sklold subsequently discovered 
remains of a Cretaceous Flora (see further on) ; and Prof. Heer suggests that 
Eocene Plants also are to be found in that SeCtiOn.-EDITOn. t This was written in 1866. In 1869 Prof. Heer communicated to the' 
Royal Society of London (Phil. Trans. for 1869,) a memoir descriptive of 
additional specimem from Atanekerdluk and Kudlisaet (Noursoak and Disco) 
cojlected by Messm E. Whymper and 12. Brown, in the summer of 1867. A 
further collection, made by the Swelsh Expedition in 1870, is describe6 in 
the IC. 8v. 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 boredis, Brong., 
and Zumites arcticus, GGppcrt, are Cretaceous species, from Kame, on the Now- 
soak Peninsula ; whilst Sequoia Lungsdorfii (Branpiart) is of Miocene age 
and 'XamOll h Disco . b k i n d . - ~ D I T O R .  

d .  1- 
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Europe drawn by him on a former ocwion. It is quite impossible 
that the trees found at Atanekerdluk could ever have flourished 
there if the temperature were not far higher than i t  is a t  present. 
This is clear, first, from many of the species, of which we find $he 
nemest liying 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 Macclintockia, and a Zamites." The Daphnogene had large 
thick leathery leaves, and was probably evergreen. l?facc&ztockia, 
a new genus, comprises certain specimens belonging perhaps to 
the family of the Proteacee. Inas- 
much as we know no existing analogues for these plants we 
cannot draw accurate conclusions as to the climatal condition8 in 
which they flourished. It is, however, quite certain that they 
never could have borne a low temperature. 

If, now, we look at those species which we may consider 
possessing living representatives, We shall find that on Sn average 
the highest limit attainable by them, even under artificial, 
culture, lies at  least 120 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 sQme of the 
species ; others, however, extended much further north, for in the 
Miocene Flora of Spitzbergen, lat. 780 N., we find the Beech, Plane, 
Hazel, a Poplar (PopuZus Rici~ardsoni), a Fir, and the TqxodiGm 
of Greenland ; and in lat. 79" N., a Lime and Popu$us awtica. 
For the opportunity of examining these specimens I am is- 
debted to Professor Nordenskiald. 
and Poplars reach to a latitude 15' above the artificial limit of the 
Plane, and 100 above that of the Beech. Accordingly we may 
conclude that the Firs and Poplars which we meet at Atanekerdluk 
and at Bell Sound, Spitzbergen, must have reached up towards the 
North Pole SO far as there was land there in the Tertiary 
Period. The hills of fossilised wood found by M'Clure and his 
companions in Ranks' Land (lat. 74' 27' N.) are therefore dis- 
coveries which should not astonish us; they only confirm the 
evidence as to the original vegetation of thp Polar ,regions, 
which we have derived from other sources. The Profesgor then 
proceeds to say that the course of reasoning which led him 
to the conclusion that the Miocene tempernture of Greenland 
was 30" F. higher than its present temperature would be fully 
developed in his work '' On the Fossil Flora of the Polar Itegions," 
which will contain descriptions and plates of the plants discovered 
in North Greenland, hlelville Island, Banks' Land, Mackenzie 
River, Iceland, and Spitzbergen, and which he hopes to publish a t  
an early date. 

He then selects Sequoia Langsdortfii, the most abundant of the 
trees at Atanekerdluk, and proceeds to investigate the conclusions 
as to climate deducible from the fact of its existence in Greenland. 

* See the more perfect list further on.-EDITOn. 

The Zamites is also nev. 

At the present time the Firs . 

____ - - -- 

A A  2 
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Sequoia sempervirens, Lamb (Red-wood), is its present represeu- 
tntive, and resembles i t  so closely that we may consider S. semper- 
virens to be the direct descendant of S. Langsdyf i i .  This tree 
is cultivated in most of the botanical gardens of Europe, and its 
extreme northern limit may be placed at lat. 53" N. For its 
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 that 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 ,Sequoia Langsdwfli, and 50" F. ns 
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" F. 
Dove gives the normal temperature of the latitude (70" N.) at 16" 
F. Thus Greenland has too high a temperatwe ; but if we come 
further to the eastwayd we meet with :i temperature of 33" F. at 
Altenfiord. Even this extreme variation froin the normal conditjons 
of climate is 17" F. lower than that which me are obliged to assume 
as having prevailed during the Miocene period. 

The author states that the results obtnined coilfirm his conclu- 
sions as to the climate of Central Eurapc at the same epoch (conf. 
Heer, Recherches sur le Cliniat et la V6gbtation ilu Pays Tcrtiairp, 
p. 193), and S ~ O W S  at some length !low entirely insufficient; the 
views o f  Sartorius von Waltcrshaurien are to  explain the facts of 
the case. 

Herr Sartorius mould account for tlie former high temperature 
of certain localities by supposing the existence of aa insular 
climate in each case. Such suppositions would be quite inade- 
qunte to account for such extreme differences of rliniate as the 
evidence nom uudcr consideration proves t o  h n ~ e  existed. 

Professor I-Ieer concludes liis pnper as foIIoivs :- 
I think these facts are convincing, ant1 the more so as they are 

not insulated, but confirmed by the evidence ilerivable from the 
Miocene Flora of Iceland, Spitzbergcn, ant1 Northern America. 
These conclusions, too, are only links in tlie gi+a11d chain of evi- 
dence obtained from the examination of the Ilioccne Flora of the 
whole of Europe. They prow to us that we could ]lot, by any 
re-arrangement of the relntive positions of land and \vatel; produce 
for the northern hemisphere a climate which M r O u l d  explain the 
phecomona in a satisfactory munner. We must only adniit that 
we are face l o  face wit11 a problem whose solution in 211 probn- 
bility must be attempted and, we doubt not, completed by tlio 
astronomer. 

APPENDIX by EDITOR. 
MEMOIRS and REPORTS on tho FOSSIL PLANTS of 

GREENLAND, &c. 
1867.-On the Miocene Flora of North Greenland. B y  

Professor Osivald Heer. Translated by It. 13. Scott, Brit. 
A5soc. Report for 1866, Trans. Sections, p. 53. 1867. 
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1S67.-0n the Miocene Flora of North Greenland. By 
Professor Oswald Heer. Translated by Robert H. Scott, M.A. 
With Notes by E. A. Inglefielcl, E’. H. Colomb, Sutherland, 
aud M‘clintock, and extract from GieseckB’s Journal. Rend 
November 19, 1866. The Jouri~al of the Royal Dublin Society, 
vol. v., for 1867, pp. 69-85. 

1868.--Flora fossilis arcticn. I. Die fossile Flora der Polar- 
lznder, enthaltend die in NordgronInnd, nuf der McIvilIe-Insel, im 
Bnnksland, am Mackenzie, in  Island und in Spitzbergen entdeck- 
ten fossilen Pflanzen, yon Ur. OSWALD REER, Professor am 
Polytechnikum und an der Universitat in Zurich. Mit einem 
Anhang iiber versteinerte 13olzer der nrctisclien Zone, voli Dr. 
CARL CRANER, Professor am l’olytechnikum in Zurich. (Mit 1 
Karte uiid 50 Tafeln.) 4to. Zurich, 1868. 

1870,-Report of I’roceeclings to obtain a Collection of Fossil 
Plants in North Greenland for the Committee of the British 
Association. By Edwnrd Whymper. Brit. Asoc. lieport for 

1870.-&port on the Fossil Plants collected by Mr. Whymper 
(and MI-. Brown) in North Greenland in 1867. By Professor 
0. Heer. Brit. Assoc. Report for 1869, pp. 8-10. 1870. 

1871.-Florn fossilis arcticn. 11. Die foss., &c., Zweiter Band, 
enthaltend : 1. Fossile Flora der Barcn-Tnsel (Hongl. Svensk. 
Vetensk. Akad. Handl., vol. ix., No. 5, 1871). 2. Flora fossilis 
Alaskane (IC, Sv. Vet. Ak. t-Iandl., vol. viii., No. 4, l8G9). 
3. Die miocenc [miocane] Flora und Fauna Spitzbergens (K. SV. 
Vet.-Ak. Handl., vol. viii., No. 7, 1870). 4. Contributions to  
the Fossil Flora of North Greenland (Phil. Trans. Eoy. SOC., 
London, 1869). Mit 59 Tafeln. 4to. Winterthur, 1871. 

1872.-Notice of Ileer’s Flora fossilis arctica (vol. E.). Com- 
municated by R. H. Scott, F.R.S. Geol. Mag, vol. ix., pp. 69-72. 
1872. 

18’71 .--Prof. E. A. Nodenslridcl. Ecdogijrelse f6r en Expedi- 
tion till Gronland Hr 1870; Ofversigt n f  K. Vet.-Akad- 
Forhandi., 1870, No, 10. 

1872.-Prof. E. A. Nordenskiold. Expedition to Greenland in 
1870. Geol. Mag., vol. ix., pp. 289, 354, 409, 449, 516. 1872. 

1875.-Flora fossilis arctics. 111. Die fofis., &c., Dritter Band, 
enthaltend : 1. Beitrage zur Steinkohlenflora der arctischen Zone 
(U. Sv. Vet. Ak. Handl., vol. xii., NO. 3, 18’74). 2. Die Kreide- 
flora der arctischen Zone (IC. SV. Vet. Ak. I-Iandl., voi. xii., No. 
6, 1874). 3. Nnchtriige zur mioccnen [mioc5nen] Flora Gron- 
lands (IC. Sv. Vet. Ak. Handl., vol. xiii., No. 7, 1874). 4. 
Uebersicht der miocenen [miochen] Flora der arctischen Zone, 
1874. Mit 49 Tafeln. 4to. Zurich, 1875. 

187FL-R. Brown. Geological Notes on the Noursoak Peninsula, 
Disco Island, &C. Transact. Geol. SOC., Glasgow, vol. v. 1875. 

1869, pp. 2-8. 1870. 

Separately published, 1871. 
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LL-NOTICE of HEER'S '' FLORA FOSSILIS ARCTICA" (CAR- 
BONIFEROUS FOSSILS of BEAR ISLAND and SPITZBERGEN, 
and CRETACEOUS 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.] 

CavhoniJerous : B e u ~  Island and Spit2bergen.-In vol. ii. of 
his '( Flora fossilis arctica," Professor Oswald Heer has treated of' 
the Fossil Flora, 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 Grauwacke 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. I n  the summer of 1870 two 
young Swedish naturalists (Wilander and Nathorst) discovered 
t.his same formation in the Klaas Billen Bay of the Eisfiord in 
Spitzbesgen, and brought home fine specimens of Lepidodendroa 
yettheimianum and Stigmariayficoides. It has also been found in 
West Greenland ; for Prof. Nordenskiold tells us that the Swedish 
Expedition, which went to Disco, in the course of last summer, to 
fetch the meteorile, weighing about 20 tons, which he discovered 
at Ovifak in that island, has brought home fossil plants of true 
Carboniferous age. 

The Carboniferous formation, therefore, has been extensively 
developed in the Arctic regions, for it occurs also in the Parry 
Islands and in Siberia ; on the Lena it approaches the Arctic Circle. 
These facts show US that at the Carboniferous epoch there was a 
great extent of land near the North Pole, covered with a vegetation 
closely resembling that of our own latitudes at  the same period. 
Of 18 species of fossil plants at Bear Island, only 3 are peculiar to 
it, the othcrs are common to the European localities (such as Lepioi- 
dode?idiao?t Veltheimianum, Knowia inzbricata, kc:) ; and, from 
the fact that they are as fine and well developed in the northern 
11s in the southern deposits, i t  is evident that 110 great difference 
of climate could have prevailed between the two localities.? 

Tertiary : Spitzlergen.-In Spitzbergen we have, besides the 
Miocene Flora and Fauna, an important Diluvial formation. 132 
species of Miocene plants have been found, mostly in Eisfiord 
Qat. 78' N.), but 6ome in Icing's Bay (lat. 78O 66' N.). The 
chief form here is iLn Equisetum (E.  urcticzsm); but it is sur- 

* See also Quart. Journ. Geol. SOC. vol. xxvii., p. 1, and xxvii.,pp. 161-173 
Prof. Heer has worked out this idea very fully in his paper ou Bear 

Island, and traced the alternations of rise and full of the land, which probably 
oQ"-urned during the later part of the Pcllccozoic period, 
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prising to find a Lime (Tilia Malnagreni), an Arborvitae (Thuites 
~hrenswaerdi),  11 Juniper, and two Poplars nearly on the 79th 
parallel of latitude. The Flora of the Eisfiord is much richer, 
especially that of the black shales of Cape Sjtaratschin, where we 
find 26 Conifers belonging to the Abietinece, the Cuprcssinee, 
and the Taxodiece. Several of these species are represented 
not only. by leaves, but by their flowers and fruit. Tho 
chief forest-trees were a Sequoia (S. Nordcnskiokdi), of whioh 
we have leaves, twigs, and seeds, Lilocedrus Saliniana, and 
Y‘axodiunt distichurn. Of the last-named the collection contains, 
not only the twigs clothed with leaves, but the male and female 
flowers, the scales, and seeds ; so that not even the delicate catkins 
are wanting to identify this tree with that which is nOW growing 
in the Southerii States of North America. No one can possibly 
doubt that the tree grew wherc its remains are now found. 
Libocedrus Sabinicrna i s  also well represcnted by its peculiar 
seeds; it  was the most graceful tree in Spitzbergen, and its 
nearest congeners are now found in Chili. Of other trees, Pop- 
lars me the most common, with the Birch, Hazel, and Snowball 
( Viburnum) ; 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 Flora 
beam evidence of a far greater contrast of climate between 
Europe and the Arctic regiong at  that epoch, than the Lower- 
Carboniferus plants show for their period. All the tropical and even 
sub-tropical forms are wanting. These facts show us that great 
changes of climate must have occurred, and it will be interesting 
to trace when these first began to ehow themselves. 

Cretaceous : GTeenlarid.--The Cretaceous Flora of the Arctic 
regions throws important light on this point, and our knowledge 
of it has bcen largely enriched by thc discoveries of the Swedish 
Expedition of 1870. When tho first volume of the “Flora 
arctica ” appeared, Prof. I-Ieer could only speak of a few spe,oi- 
mens belonging to this epoch, which had been found at ICome, 
on the north side of the Noursoak Peninsuln Prof. Nordenekiold 
has, however, paid great attention to these fossils, and has dis- 
oovcrcd severnl new localities for them on the Same coast. They 
are found in black shales, appwently, from the character of the 
fossils, belonging to the Lower C].rCtnceOUS-the Urgonian, for 
they resemble tho Flora of Wernsdorf, in the Carpathiang. 
Among forty-throe species already determined, Prof. Heer finds 
twenty-four Ferns, five Cycads, eight Conifers, three Mol~o- 
cotyledons. Only one fragment is dicotyledonous, a Poplar 
leaf, and it is the oldest dicotgledonous ylunt that has hitherto 
been discovered. Among the numerous Ferns the Gleichenia is 
the most common type, but Marattiacece and Sphempteris are not 
rare. Of Cycads we have Zamites, with very fine leaves, and 
Podozamitcs HoJwaeggeri (kuown from Wernsdorf in tho Car- 
pathians). It is striking that Sequoias and Pines approaching 
closely to Tertiary types nppear among the Conifers. 
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The pIants of the black sbales of the south side of Noursoak 
Peninsula have a different character, Nordenskiijld has found 
them at two points (htane, and on the shore below Atnnekeduk, 
the well-known hliocene locality). The number of species i e  
about equal to that found in the Lower Cretaceous just referred to ; 
but their type is almost totally different, and it iiidicates f h t  they 
belong to the Upper Cretaceous. Scyzmia again predoininptes among 
the Conifers, and fortunately cones were found as well as twigs. 
With them were found a TKuites and a SalisBuvea (?). Cycads 
are much less comaion than in the Lower Cretnceous beds, only onc 
( Cycndites Dicksoiii) having been discovered. Among the Ferns, 
though these are common (eleven species) only two Gbichenia! 
were found instead of six; other forms, such aa Murattiaceq 
Adiantum, and Dictyophylhm, have digappeared. The predo- 
minant forms are Dicotyledons, of which there are twenty-four, 
of various genera and species ; many of them have not yet been 
absolutely determined. But there are three species of Poplar, one 
F ig  (leaves and j w i t s ) ,  one Myrica, one Sassafras, one Credneria, 

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. 
T h e  climatological changes which produced so important modifim- 
tions in tho types of 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 firms of vegetation. 
The same is true of the Flora of Wernsdorf in t h c  Northern 
Chrptathims, so that in this respect the Lower Cretaceous Flora 
resembles the Carboniferous Flora. The comparative rarity of 
Gleichenias aud Cycads, and the disappearance of Jlamttiaoca?, 
might point to a change of climate for the Upper Cretaceous; 
but the presence of ficus renders this doubtful, so that we cannot 
decide whether the changr, of climate occurred during the Cretaceous 
01’ the Tertiary period in Greenland ; at all events, the Flora of 
the fomier epoch has a more southern character than that of the 
latter. 

Miocexe : G1,ee9~land.-Besides these fossils, Nordenskiold hw 
brought Over a lsrge series of Miocene Plants from mrlous locali- 
ties. Tho most interesting of these are from a deposit, which is 
separated by beds of basalt, some 2,000 feet thick, from the Loiver 
Mioeenc plant-bearing strata, and whlch, though still Miocene, are 
much later in age. 

[According to the smcession of strah, Nordenskioid divides the 
Miocene @mt-baring formation into three ~ O U P U  :- 
I. The Zowest (“ Upper Atanekerdluk ”) consitits of sand, sand- 

stone with shaIe, coahams ,  and chyironstone. T o  this belongs 
- the up ep poption of bhe Atanekerdluk section, with its rich fo&sil 
-flora, %wer Miocene in character. Also found at  Zglosungoak and 
-hungoak on Disco Island. 

n. The mid&. or “Ifsorisok group ’’ of plaat-bearing Rttnd, 
Cod, aud brown clayironstone, lying between basalts, tuff% 

with two Bfr%gnaZicl?. 
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and lavas, several thousand feet in thickness, and approximately 
in the middle of the trap-formation. 

1. Netluarsuk, N.W. of Atane, between Noursoak and Noursak, 
at  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, with plant-remains, between basalts. 

2. Ifsorisolc, N.E. of Netlnarsuk (about 70” 40‘ N. Iat.), 
12 miles from the coast, and about 2,280 feet above the sea. A 
soft m d y  clay, alternating wi tli thin coal-seams, and containing 
the plants, rests on basalt, wliich further inland forms high 
mountains. The Kiiinihk, between Niakornak and Ekkorfat, is 
the nearest, and reaches the height of 6,000 feet, and apparently 
consists wholly of eruptive rock. 

3. Asakak. Not fhr from ICome, 011 the north side of tho 
Noursoak Peninsula, is the hsa ldr  Glacier, and among the 
stones on its surface carbonised and oilicified wood abounds, also 
some fragments of coarse sandstone containing Miocene Plants. 
The place of orjgin could not be discovered. 
III. The uppermost group consists of some sand and clays, 011 

the aouth coast of Disco, lying on and in the basalt, which there 
overlies gneiss; and i t  was probably contemporary with the last 
of the great post-cretaceous volcanic eruptions of the district. 
The fossil plants from Puilasok, having an Upper-Miocene cha- 
iwter, belong to this series, and occur in black or dark-grey sand, 
or soft sandy slialy clay ; but Prof. IIeer thinks that the plants 
from the clayironstone of Sinifik, on the same coast, must be some- 
what older. The soft sandstones and sandy shnles of Puilasok, 
with their thin irregular coal-seams, are represented by Norden- 
skiold‘s section, at  p. 4 of 0. Hcer’s 6‘ Nachtriige,” &c., as lying in 
nearly horizontal laycrs to the height of 200 feet, on and against 
the eroded slope of horizontally stratified basalt and basalt-tuff.- 
0. I-Ieer, “ Nachtriige ZIW niioc. Flora Gronland’s,” 1874,. pp. 3,4.] 

Eust Coast of Greciz Znrcd.--?‘lie German Expedition has 
brought from the East Coast of Greenland some vegetable 
fossils, many of which arc, however, o d y  undistinguishablo 
carbonaceous traces. Lieutenant Pnycr, howewr, brought some 
specimens from Sabine Island which could be identified. They 
belong to Taxodiuni distichurn and Populus arctica, with 8 
fragment which probably belongs to ~ ~ O ~ p I / ~ ‘ O S  b7.achgsepala. 
Theso trees have been discovered in West Greenlaud, and the 
two first-named in Spitzbergen also, SO that they probably 
flourished over the entire district from tho west coast to 
Spitzbergen. In his paper on Spibbergen, Prof. Neer had 
remarked that wc might expect to find the plants which were 
Corninon to the West Coast of Greenland and to Spitzbergeil 011 
the East Coast of Greenland also. This anticipation has now been 
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 &bine Island contain many of the missing 
forms, 

This group is found at  :- 
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LI1.--The MIOCENE FLORA and FAUNA of the  ARCTIC 
By the  Rev. Dr. OSWBLD HEER, F.M.G.S., REGIONS. 

Professor of Botany, University of Zurich, &c. 
[From '' Flora fossilis arctica," vol. iii., 1875.1 

Miocene Plants have been found in Spitzbergen from 7'79 to 
78%' N.L., in West Greenland from 70" to 71" N.L., in East 
Greenland at 749" N.L., in Iceland between 65" and 66", on the 
Nackenzie (Bear-Lake River) at 65', and in Banks' Land at 
74" 27' N.L. 

I. In  Spitz6ergen Miocene Plants have been collected at six 
places; namely, at the Scott Glacier in Recherche BayLyX (77p 
N.L.) ; 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 
from the Scott Glacier, 51 from Cape Lyell, 9 from Bell Sound, 
115 from Cape Staratschin (from black shale and sandstone), 
15 from Cape Heer, and 16 from King's Bay. 

Equisetum arcticum, Taxodiurn distichurn, Popuks  Ric7~rcrdsgn~, 
P. arctica, Co9y.y2ics AWacquuwii, Plutanus uceroides, and Wedera 
Macclurii occur at 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 also 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. In West Gyeedand Miocene Plants have been collected at  
10 localities. Excepthg Asakak, they are on the shores of the 
Waigat, some in Disco, some in the Noursonk Peninsula. The 
most important is the upper part of the hill at Atanekerdluk, where 
124 species have been got. In  the '6 Supplemental Remarks 04 
'6 the Miocene Flora of Greenland," in this vol. of the " Flors, 
foss. arct.," it is shown that during the long period of the great 
Basalt-formation of Greenland no specinl chnnge in the vegetation 
took place. The plants of Ifsorisok, Netluarsulr, and Sinifik 
agree generally with those of Upper Atanekerdluk, although 
during their deposition 2,000 feet 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 Molasse (aningen beds). 

Of the 169 Miocene species from Greenland, 69 occur in Europe ; 

* !Cha new localities for these fossils at the Scott'Glecier, Cape Lyell, and 
Cape Heer mere discoverea by Prof. Nordenskitjld in the summer of 1873. 
The plants then collected will be published by-and-by ; they increase the 
=Oc@ne WOra of Spitzbergen by 47 species. 
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42 in Switzerland. Of these there we 35 in the Lower and 24 
in the Upper Molasse. Thus, excepting those from Puilasok, the 
Greenland fossil plants, like those o f  Spitzbergen, accord chiefly 
with those of our Lower Miocene. 

3. In East Greenland MM. Payer and Copeland have obtained 
some fossil plants at  Sabine Island (about 749 N.L.) : remains 
of Taxodium distichurn, PopuZus arctica, and Diospyros &achy 
sepal@, all known from West Greenland, and the first two 
common in Spitzbergen. The 35 species which are common to 
Spitzbergen and West Greenland probably existed all over the 
intermediate region, and their remains may yet be found at Xabine 
Island. 

4. The Liguite- 01' Browncoal-formation of Iceland is wide- 
spread, and plants have reached me from fivo places :-Briamslock 
about 654" N.L.), Hredavatn (64' 40' N.L.), Langavatsdalr, 6 andafell (about 651' N.L.), and Husawick (65" -10' N.L.), 

yielding 42 species, OB which 18 belong to thc Miocene of Europe. 
5.  From tho Machenzie River district we have still only the 17 

species of Miocene Plants described in vol. i. of "Flora foss. 
arct." 
6. Still further off is Banks' Land 74' 27' N.L.), with its re- 

markable wood-hills, yielding five Conifers and a Birch. One of its 
Pines (Pinus Macclurii) has been found also in Greenlaud by 
Nordenskiold, confirming my conjecture of the Miocene age of 
these accumulations of wood (" Flora arct.," i., p. 20.) 
. 7. Altogether there are 353 spccies from these Arctic regions. 
[A table of distribution in families is given, p. 5.1 There are 31 
Cryptogams, 53 Gymnosperms, 55 Monocotyledons, 65 Apetalo, 
16 GamopetaIm, 88 Polypetala?, and 45 of doubtful alliance. 

Several apecies of these Miocene Plants can now be traced from 
Spitzbergen, by Greenland, to the Mackenzie in N.W. America, 
namely :- I 

Taxodium distichum. Salix Raeana. 
Glyptostrobus Ungeri. Corylus Macquarrii. 
Sequoia Langsdorfii. Platanus aceroides. 
Populus arctica. Hedera, Macclurii. 

The swamp Cypress, Poplar, Hazel, and Plane aie among the 
most abundant of those both in Greenland and Spitzbergen ; #e- 
quoia and Glyptostrobus abound in Greenland, and have lately 
been found in Spitzbergen, but .appeal' to bs more limited there. 
Either wide-spread or abundant In bot11 of these countries are- 

Eastma Stiriaca. Quercus Grcnnlandica. 
Taxites Olriki. Q. platania. 
Phragmites CEningensis. Andromeda protogaa. 
Populus Richardsoni. Nordenskisldia borealis. 
salix varians. Paliurus Colombi. 
Carpinus grandis. Rhamnus Eridani. 
Fagus Deucalionia. 

Of the Arctic species, 97 occur in the Miocene Flora of Europe, 
han +) of-these Arctic plants commop 
The per-centage for Spitzbergen is 

There,is 274 per cent. 
to the Miocene of $E 
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about 22, for Greenland about 41, for Iceland and.the Mackenzie 40. 
In the most northern regions, in Spitzbergen, It 1s therefore the 
least ; in Greenland it is almost twice as great, and i t  increasea 
southward. 

Of all the European fossil floras, that of the Baltic comes 
nearest to the Arctic. Of the 71 species known from the Sam- 
land and the Browncoal of Rixhoft (near Dantzic, about 55’ N.L.), 
there are 38 (51 per cent.) in the Arctic fossil flora. [Other com- 
parisons and illustrative remarks follow ; and at pages 13-24 a 
table is given, of which the following is an abstract.] 

LIST of the MIOCENE PLANTS of the ARCTIC REGIONS. 
[From Prof. 0. HEER’S ‘6 Uebersicht der miocene Flora der 

arctische Zone,” 1874 ; pp. 13-24.] 
Spitzbergen = Sp.; Greenland= G.; Iceland- I.; BEacIEenzie River =I& 

I.-cRYPTOGA%fiE. 

FUNGI. 
Sphmia arctic&: H. Sp. 
S. annulifera, H. Sp., G. 
S. pinicola, H. Sp. 
S. hyperborea, 13. Sp. 
Dothidea borealis, H. I, 
Sclerotium Dryadum, H. I. 
S. Cinnamomi, H. G. 
S. populicola, H. G. 
Rhytisma induratum, H.? I. 
R. boreale, €1. G. 
Polyporites Sequoiie, H. 0. 

ALGAL 
Muensteria deplanata, H. Sp. 

FILICES. 
Polypodiacee. 

Adiantum Dicksoni, H. Sp. 
Woodwardites arcticus, H. G. 
Lastrma Stiria.cn, (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. 

Os?nundacee. 

EQUISETA c m .  MUSCI. Equisetum boreale, €1. G. 
Muscites Berggeni, 13. sp- E. Winkleri, H. 1. 
M. subtilis, H. G. E. arcticum, H. Sp. 

CONIFEBB. 
Taxinee. 

Z‘axites Olriki, H. Sp., G. 
T. validus, H. G. 
Ginkgo adiantioides (Ung). 
ToreKi rigida, H. Sp. 
T.bffida)H. sp. 

B. 

CupressinecF. 
Juniperus rigictz, 1%. Sp. 
Biota borealis, H. G. 
Libocedrus Sabiniana, €1. Sp. 
L. gracilis, H. Sp. 
Thuites Ehrenswardi, H. Sp 
Cupressinoxylon Brevernl, 

Merkl. G. 
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Cupressinoxylon ucranicum, 

C. pulchrum, Cr. Rapkslaud. 
C. polpornmaturn, Cr. Bonks- 

Gp.? G. 

land. 
C, dubium, Cr. EanksIand. 

Taxodiica. 
Widdringtonia Helvetica, H. G. 
Trtxociiurn distichum-miocwxun, 

T, Tinajorum, 1%. Sp. 
Glyptostrobus europ~us, Brgn. 

G. 
G. Ungeri, H. 
Sequoia Langsdarfii, (Brangn.) 

Sp., G,, M. 
var. b, striata. Sp. 

H. Sp., G., M. 

Sp., G.,  M. 

,, e.  acuta. sp. 
,, d. obtusiuscula. sp .  
,, e. abruptn. Sp. 
,, J: angustifolia. Sp. 

S. distich, 13. Sp. 
S. brevifolin, 1% Sp., G. 
8. Nordenskiceldi, H. Sp., G. 
S. Couttsis, El. G. 
S.  Sbrnbergi, Gy., sp. G. I., 

Pinus montana, Mill. Sp. 
p. polaris, H. Sp., G. 
P. Thu?cnsis, Steetistr. I. 
P. Mmtinsii, €1. 1. 
P. cyloptcra, S:ip. Sp. 
P. stcnoptcra, H. Sp. 
P. mmrospcrma, H. Sp. 
P. abies, L. Sp. 
P. Uiigeri, En& Sp. 
1’. Loveni, 1%. Sp, 
P. Macclurii, 11. G,, Banks- 

AbietiMre. 

Iand. 
P. (Tsuga) microsperma, 13. 1. 
1’. remuln, I-E. I. 
Y. Diclrsoninna, H. Sp. 
y. Malmgreui, 1%. s p .  
P. bmchyptera, 1-I. I. 
p. (Picea, Don.) inqwessa, H.Sp. 
P. hyperborea, 13. Sp., G. 
P. IngoMnna, Stcenstr. I. 
Y. Stoenstrupinna, EI. I. 
Y. Armstrond, H. Banksland. 

Pinites cavernosus, Cram. Sp, 
1’. pauciporosus, Cram. Sp. 
1’. Bfiddendosfianus, Gp. Bo@- 

P. Baerianus, Gp. Taimyrhnd. 

Gnetacea. 
Ephedoites Sotzkianus, ung, 

GRAMINEB. 
PIimgmites (Eningensis, H. 

nida. 

SP. 

Sp:, G. 
- 

P. multinervis, H, G. 
Poacites Menreanus. E. G. 
P. Nielseni, H. G.-  
1’. avenaceus, 13. Sp. 
P. hordeifurmis, H. Sp. 
P. Friesianus, H. Sp. 
P. lavis, A. Br. Sp. 
I?. squalis, 1%. ( b v i u s c ~ l u ~ ,  H. 

P. effosus, €1. Sp. 

P. Torelli, H. Sp. 
P. argutus, H. Sp. 
1’. tpilineatus, H. Sp. 
P. bilineatus, H. Sp. 
I?. lepididus, H. Sp. 

CYPERACEB. 
Cyperus arcticus, H. Sp. 
C. Sinifikianus, H. G. 
Cares rcdiviva, H. I. 
C .  Andcrsoni, H. Sp. 
C. Berggreni, H. Sp. 
c. hyporborea, H. Sp. 
C. miselta, H. SP- c. ultima, N. SP. 
C. nntiqua, H. Sp. 
C .  Noursoakenais, EL Sp., G. 
Cyperacites boiwdis, H. Sp.,G. 
C. Zollikoferi, H. 3 G. 
C. Isbndicus, H. I. e. l l O d U l O S U S ,  N. I. 
C. niicrocarpus, 13. G., I. 
C. strictus, €1. Sp. 
C. argutuIue, H. Sp. 
C. trimerus, I-I. Sp. 

olint). Sp. 

P. suImtus, E-r. sp. 
P. pwvulus, H, sp. 

JUNCACEAZ. 

Juncus antisuus, H. SP. 
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SMILACEE. 
Najanthemophyllum boreale, H. 

Smilax grandifolia, Ung. G. 
S. Franklini, H. M. 
S. lingulata, H. G .  

. TYPHACEE. 
Sparganium Valdense, H. I. 
S. stygium, H. G. 
S. crassurn, H. Sp. 

AROIDEB . 
Acorns brachystachys, H. Sp. 

NAJADEE. 
Potamogeton Nordenskiceldi, H. 

P. Rinkii, H. G. 
P. dubius, H. G. 
Najas striata, H. Sp. 
Caulinites borealis, H. I. 

SP. 

SP: 

C .  costatus, H. G. 

Alisma macrophyllum, 

Sagittaria ? difficilis, H. 
S .  ? hyperborea, H. Sp. 

ALISMACEIE. 

SP* 

IRIDEJE. 

H. 

SP. 

Iris latifolia, H. Sp. 
Iridium Groenlandicum, H. 

SALICINEE. 
Populus balsamoides, Gp 

P. Richardsoni, H. G., Sp. 
P. Zaddachi, H. Sp., G. 
I?. curvideps, H. Sp. 
I?. arctica, H. Sp., G., M. 
P. Hookeri, H. Sp., M. 
P. mutabilis, H. G. 
P. Gaudini, Fisch i' G. 
P. retusa, H. Sp. 
P. sclerophylla, Sap. G. 
Salix macrophylla, H. Sp., I. 
S. variuns, Gp. Sp., G. 
S. Rsana, H. Sp., G., M. 
S. Grcenlandica, H. G. 
s. elongata, 0. Webb. G. 

Sp., G. 

SP: 

AND FAUNA, Q R E E N W D .  

Salix longa, A. Braun. G. 
S. tenera, A. Braun. G. 
Liquidambar europmum, 41.1. 

MYRICAEGB. 
Braun. . G. 

Myrica acuminata, Ung. G. 
M. borealis, H. G. 
M. lingulata, 13. G .  
M. grosseserrata, H. G. 
M. acutiloba, Brgn. (Dryan- 

dra, olim.) G. 
BETULACEB. 

Alnus nostratum, Ung. G. 
A. Kefersteinii, Gp. Sp., 1. 
Betula macrouhvlla, Gp., sp. 

I * -  

sp., I. 
B. prisca, Ettingsh. Sp., I. 
B. Forchhammeri, H. I. 
B. Miertschingi, H. G. 
B. Macclintocki, Cr. Bnksld. 

CUPULIFERJE. 
Ostrya Walkeri, H. G. 
Carpinus grandis, Ung. sp., 

G. 
Corylus Macquarrii (Forb.). 

Sp.,G.,I.,M. 
C. Scotii, H. Sp. 
C. insignis, H. G. 
Fagus Deticnlionis, Ung. Sp,, 

F. dentata, Ung. ? G .  
F. macrophylla, Ung. G. 
Castanea Ungeri, H. G. 
Quercus Drymeia, Ung. G. 
Q. furcinervis (Rossm.). G. a. Lyelli, H. Sp., G. 
Q. eloena, Ung. sp. 
Q. Granlandics, H. Sp., G. 
Q. Olafensi, H. G., I., M. 
Q. platania, H. Sp., G. 
Q. Steenstrupiana, H. G. 
&. Laharpii, Gaud. G. 
Q. spinulifera (venosa, olim), 

Q. atnva, H. G. 

Ulmus Braunii, H. Sp. 
U. diptera, Steenstr. I. 
Phnera Ungeri, Kov. G., 1. 

G.; I. 

H. Sp. 

ULMACEB.. 
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MOREIE . 
PLATANEB. 

Ficus ? Grcenlandica, H, G. 

Platanus aceroides, G6pp. Sp., 

P. Guillelmse, Gijpp. ’ G. 
G., I., M. 

POLYGONEIE. 
Polygonum Ottersianum, H. 

CIIENOPODIACEP. 
Saleola arctica, H. Sp. 

ELBAGNEIE. 
Elaeagnus arcticus;H. G. 
Eiseagnites campanuletus, H. 

THPMELEB. 
Daphne persooniseformis, 0. 

LAURINEB. 
Sassafras Ferretianum, Mass. 

PROTEACEB. 
Hakea (7) arctica, H. G. 

ARISTOLOCHIEX. 
Aristolochia borealis, H. G. 

SYNANTHEREX. 
Cypselites sulcatus, H. Sp. 
C. incurvatus, H. Sp. 

ERICACBAE. 
Andromeda protogea, Ung. 

A. Narbonensis, Sap. G. 
A. Saporima, H. G. 
A. denticulata, H. G. 

EBENACIZB. 
Diospyros brachysepala, Al. 

D. Loveni, H. G. 

Menyanthes arctica, H. G. 

Acerates veterana, H. G. 

SP. 

SP. 

Webb. G. 

G. 

Sp., G. 

Braun. G. 

GENTLA NEB. 

ASCLEPIADEAE. 

AZEACEB. 
Fraxinus denticulata, H. G. 
F. (3) microptera, H. Sp. 

RUBIACJCAE. 
Galium antiquum, H. G. 

CAPRIFOLIACED~. 
Viburnum Whymperi, H. Sp., 

V. Nordenskiceldi, H. Sp.7 
V. macrospermum, H. Sp. 

ARALIACEIE. 
Aralia Browniana, 1%. G. 
Hedera Macclurii, H. Sp., G., 

Cornus rhamnifolia. 0. Web. 

G. 

M. 

SP. 
C. macrophylla, H. Sp. 
C. orbifera, 13.. Sp. 
C. hyperborea, 11. , Sp., G. 
C. ramosa, H. Sp. 
C. ferox, Ung. G. 
Nyssa arctics, H. Sp., G. 
N. reticulata, H. Sp. 
N. europam, Ung. Sp. 
Nvssidium Ekmani. H. SD. 
N: crmsum, €1. si. 
N. oblongum, H. Sp. 
N. Grmnlaiidicum, H. G. 
N. fusiforme, H. Sp. 
N. lanceolatum, H. Sp. 

AMPELIDEX. 
Vitis Idsmdica, H. I. 
V. Olriki, H. G. 
V. arctic&, H. G. 

HAMAMELIDEAL 
Parrotia pristina, Ett. Sp. 

RANUNCULACEB. 
Helleborites marginatus, H. 

SP. 
H. inaqualis, H. Sp. 

MAGNOLIACEX. 
Magnolia regalis, H. Sp. 
M. Nordenslriaddii, H. sp.  
M, Inglefieldi, H. SP. 
Liriodendron Proaclon, Ung. 
I. 
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MENISPERNACRB. 
Coculites IGanii, H. G. 
Macclintockin Lyallii, 13. G. 
M. dentata, 13. G. 
M. trinervis, H. G. 
M. ? tenern, €1. Sp. 

Xymphsn arctica, H. sp .  
N. Thulensis, 13. Sp. 

MTRTACEB. 
Cnllistemophyllum Moorii, €1. 

TILIACEE. 
Tilin Mnlmgreni, €1. Sp. 
Nordenskiceldin borealis, 1-1. 

Grewin crennta, I-I. Sp. 
G. crenulnta, IT. Sp. 
G. obcvxta, 11. Sp. 
Apeibopsis Nordenskioeldii, €1. 

GTERCULIACEX. 
Ptcrospermites spwtnbilis, H. 

P. nlternnns, 13. G. 
P. integrifoliuq, 1%. G. 

nombeyopsis Islanilica, €1. I. 

ACERINEB. 
Acer otopteryx, Gp. 
A. arcticum, 11. Sp. 
A. Tliulense, 11. Sp. 
A. nngnstilobnm, I-I. 6. 
A. inrequalc, 13. Sp. 

NYMPITIE ACEB.  

G. 

Sp., G. 

G .  

G. 

r. ~eiltatlls, 1-1. M. 

G. ?, I. 

SAPINDACEE. 
ICcelreuterin borealis, €1. Sp. 

ILICINEB. 
Ilex mscrophylla, H. G. 
I. longifolin, H. G. 
I. reticulntx, I*. G. 

CELASTRTNEIE. 
Evonymus axnissus, 13. G. 
Cclastrus cassinefolius,Ung. Sp. 
C.  Greithixnus, H. Sp. 
C. firmus, 13. G. 

REIAMNE~E. 
Zizyphus borealis, €3. G. 
PaIiurus Coloinbi, Ix.. Sp., G .  
1’. borealis, 13. G. 
Rhamnus Eridani, Ung. sp., 

R. brevifolius, A. Br. G. 
R. Gaudini, 13. G. 

I., G. 

ANACARDIACEIE. 
Rhus Brunneri, H. I. 
R. belln, IT. G .  
It. nrcticn, €1. G. 

JUGLANDEB. 
Jiiglnns acum?natn,A.Braun. G. 
J. bilinics, Ung. I. 
J. paucinervin, IT. G. 
J. Strozziann, Gaud. G. 
J. denticulatn, 13. G. 
J. nlbula, 13. Sp. 

POblACEfi. 
Sorbus gmndifolin, 13. Sp. 
Cmtzegus antiqua, 13. Sp., G .  
C. Wartliarin, €1. 0. 
C. Cnrneggiann, 13. Sp. 
C. osyncnnthoides, Gp. Sp. 
C. glacialis, 13. Sp. 

ROSACEB. 
Rubus ? scabriusculus, €1. Sp. 
Fmgnrin antiqua, 11. Sp. 

AMIYGDALEIE. 
Prunus Scotii, H. G. 
1’. Staratschini, H. Sp. 

LEGUMINOSB:. 
Colutcn Snlteri, XI. G. 
Lrgurniilosites nrcticus, 13. G. 
1,. Thulensis, 1-1. s p .  
L. yicioides, 13. Si). 
L. longipcs, 1-1. G. 

I?accrt@ sedis. 
Phyllitcs liriodendroides, H. G. 1 
P. membranaceus, 13. G. 
P. rubiformis, El .  G. 
P. celtoicles, I-I. G. 
P. evanescens, €I. G. 
E’. acutilobus, €1. I. 
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Pliyllites tcncllus, 11. I. 
P. vnccinioides, 1% I. 
P. nceroides, 1-1. M. 
1’. hyperboreus, €1. Sp. 
Antholitcs umissus, f-I. M. 
Csrpolitlies cocculoidcs, 11. 
C.  potentilloidcs, $1. G. 
C .  follicuhris, 11. G. 

(?. pnsillimus, 11. G. 
C. Nnj:dum, 13. I. 
C. geminus, 13. I. 
C. borealis, 11. Sp., I. 
C. Yyinplocoitles, ZZ. 0. 

C. litliospcrmoides, 11. G. 
C. bicwpc4l:iris, JI. G. 
C. sciniii~ilum, 11. M. 

C. singul:wis, 11. Sp. 

(?. bUlCUkltLlS, 1-1. G. 

e. spilzrllin, IT. G. 

e. CRII(i:ltus, Ir. sl). 

Cwpo1 i th cs funk i oi d cs, 13. Sp. c. llulchellus, 11. sp. 
c. roe:lceus, 11. SI,. 
c. oblongo-orntus, 1-1. sp. 
C. cl:tv:ttuS, H. Sp. 

C. nuculoides, 11. ’Sp. 
C. circuI:iris, 13. Si; 
C. deplanntus, 1-1. hp,. 
C .  pl:muisculus, 13. Sp. 
C. lmiuaculus, 13. Sp. 
C. nnnulifcr, H. Sp. 
C. impressus, 1-1. Sp 
C. laterrilis, €1. Sp. 
C. :y)iculntns, 11. Sp. 

C. iiiiiiimiis, 11. Sp. 
C. pornforinis, 1-1. Sp. 

G. C. ovulis, 11. Si). 

c. oblongulus, 1-1 813. 

c. telluc-stri:~tus, €1. Fy. 

LrsT of FOSSIL ANIMALS from tlie Ancnc MIOCENIC FORMATION. 
r l h a  i’oss. zirct., i., 1). 129, 130 ; :md p. 484-5 (Phil. Trnns., ~ R N )  ; nvc! 

Koiig. Sv. Vct. Altad. llnndl., xiii., No. 2 (Flora foss. arct., iii.), 1). %.)I 
INSECTA : COLEOPTERA. 

? 1  Irogo,iitn insignis, 11. Atatlelicrdl~~k. 
Chrysomclites Prhricii, IC. Ataiielrcrdlulc. 
Cistclitcs punctnlutus, 13. 
C. minor, 1-1. Puilasok. 
Corcopiclium i*ugulosum, 13. Rtunekerdlirk. 

Atsuelrcrtllulc nncl l’uilasolc. 

OnTIIOI’TlC1tA. 

Blnttidium fragilc, €1. Atnnckerdlulc. 

Prnb:itomn borcnlc, 11. Rtniiclcerilluk. 
RIIYNCIIOTA. 

MOLLUSCA. 
Cyclas, sp. htanclrerdlulc, 

3(i 122. n 13 
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LII1.-The CRETACEOUS FLORA and FAUNA of GREENLAND. 
[Froni Professor 0. HICER'S Memoir on the Crctaccous Ti'lora: &e., 

Kongl. Sv. Vet. Akad. Haadl., vol. xii,, part vi., pp. 5-7 
and 16-18. 1874, See above, p. 375 ; and Prof. Nordcn- 
skiold's Memoir, fhrther -OIL.] 

1 .-FOSSIL k L N T B  froni the '' ~<OME-FOICNA'l?ION '' (LOITER 
~ ~ ~ E ' L ~ C X O U S )  on tho NORT~I COAST of the NOURSOAlL 
~'ICKINSUCA., including the Localities ICOME, PATTOEUTIIC, 
ICnitsoI<, AYKIKLSNE, ANGIAX~SUI~; and EICHOIWAT. 

FERNS. 
Aspleniuii~ Dicksonianum, 13. 
A. Johnstrupi, 13. 
A. Nordensliiccldi, 13. 
A. Boye'mum, 13. 
Splienopteris fragilis, 13. 
S. Johnstrupi, 1-1. 
S. grevillioideb; 13. 
Scleropteris bellidula, H. 
Adi:nitum fonnosum, 11. 
-4neiniicliuni Scliinipcri, 11. 
12aiora arctien, 11. 
3. grandis, 13. 
OleandrtL arcticn, 11. 
Acr ostichi tcs Eg cdcnnu s, 11. 
I'ccoptcris Andcrsoniana, 11. 
I?. borealis, Brong. 
P. arcticn, 11. 
P. I I ~ J Y X I I O ~ C ~ ,  rr. 
1'. Bolbrmann, H. 
Gleidicnia longipcnnis, 11. 

Gleichcidct f l U t l C k i t O f f l i ,  Is., mas found, together -with GI. Z p p i  
:mil GI. ~ig idu,  in Inrge rolled blocks of' quartzose snndstouc 
(brown within and ycllowisli withollt), ab Ujarnsusulr on the liort,li 
const of Disco, south of, niid n o d y  opposite to, At:~nckcrdlulc. 

[Hero :dso CuuZoptcris p117ztatu (Stcrlnb.) jvns found undcr 
sirnilat coiiditioris ; sec page 388.-~~1~01~], 

G. Giaseckiana, 13. 
G. Zippei, 13. 
G. Thulensis, 11. 
G. rotula, I-I. 
G. rigida, 13. 
G. coniptonisfoli?, Deb. 
G . Nordenslricckli, €1. 
G. gracilis, H. 
G. acntiponnis, 11. 
G. iiervosz, 11. 
G. dclic:itula, 11. 
G. microniern, 13. 
Dic ty ophyll urn Dick son i , 11. 
Dnnzeitos firmus, ii. 
Osniunda pctiolatn, H. 
Jeanpulin borealis, 11. 
J. Icpida, 11. 
Sclerophyllina cretosa (Shk.). 
S. dichotonia, H. 

SICLAGINES. 

Lycopodium rcdivivum, 13. 

CALA&IARI~. 
Eguisctnni :missiim, €I. 
Equisctites ~rccn~anc~icus,  13. 

E. :uiniil:irioidcs, 11, 
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CYCADACEB. 
Zamites speciosus, H. 
Z. arcticus, IT. 
Z. borealis, H. 
Z. acutipenuis, H. 
%. brevipcnnis, H. 

Torreya Dicksoniana, 1-1, 
T. parvifolia, €3. 
Inopelis imbricata, H. 
Tliuites Mcrinni, H. 
Frenelopsis Hoheneggeri (Ett.). 
Cyparissidium gracile, EI. 
Glyptostrobus Groeulnndicus, 1-1. 
Sequoia ambigua, 13. 
S.  Rcichenbaclii (Gein.). 

Poacitcs borealis, €I. 
Cypcrncitca hyperboreus, 13. 

Pterophyllum concinnum, H. 
1’. lepidum, 13. 
Glossozamites Schenkii, 13. 
Anomommites cretnceus, 13. 

CONIFEI~Z. 
Sequoia rigida, 14. 
S. gracilis, EI. 
S. Sniittiana, 13. 
Pinus lingulntn, I-I. 
P. Pcterscni, 1-1. 
P. Crameri, 13. 
1’. Eirilriann, 14. 
P. Olniiann, 11. 

GLunmcEa. 
C. nrcticus, IT. 

CORONARUE. 
Eolirion prirnigenium, Scli. 

SALICINEAC. 
Popnlus primmm, 13. 

Fnsciculitcs Grmnlandicus, R. Cnrpolithos Tliulensis, IT. 
INCEltTA 81111s. 

(? Eolirion). (Monocotylcdon.) 

2.--FOSSlI. PLANTS from t,hC ‘‘ATAN13 FORMATION ’’ ([TPPER 
CRETACI~OUS) 011 tho SOUTII COAST of tho NOUI~SOAI~ 
PENINSULA. 

Those marked with an nstcrislc (*) are dS0 found in thc 1~01110 Formation. 

Aspleiiiuiii FoersCeri, Dct. 
A. Nordstrccnii, 1-1. 
Pccopteris striata, Stb. 
* P. uixtica, H. 
P. Pi’nffinna, H. 
P. clcnticulata, H. 
P. argutula, 13. 
P. Bohcmica, Cord. 
P. Kudlisetiana, 13. 
3y- Gleichenia Zippei (Cord.) 
G. acutiloba, I-I. 
* G. gracilis, 12. 
Osmunda CEbergiana, 1-1. 

Cycaclilcs Dicksoni, 13. 
Otoznmiks Groenlanclicus, 1-1. 
Sdisburea primordialis, EL 
Thuitcs P f d i ,  H. 
Widdringtonitcs subtilis, 11. 
iic Scyuoin Roiclienbnclli (Coin.). 
-’& S. rigidn, 13. 
S. fiwtigi:ki, (Stb.1 
S. subulata, 13, 
Pinus ~aginalis, 13. 
P. Queastcdti, 12. 
1’. St:l1’:btscliiiii, IT. 
Aruiido Gruciilnutlica, I$. 

13 I$ 2 
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Sparganium crctnceum: TJ. 
%ingiberites pulcliellus, Ii‘. 
Populus Bcrggreni, 13. 
P. hypcrborca, €1. 
P. stygin, H. 

~ Myricn Thulensis, 13. 
M. Zenkeri (Ett.). 
Ficus protogata, 13. 
Sassafras arctim, H. 
Pro teoidcs longus, H. 
P. crassipes, €1. 
P. vexsns, H. 
P. granulatus, H. 
Credneria, sp. 
Andromedn I’arlatorii, 13. 
Dcrmatophyllites borealis, €1. 
Diospyros prodromus, 11. 
Myrsinc borealis, H. 
I’anax crctacm, 13. 

Chondrophyllum Nordcnsh iolcl, 

C. arbicuhtum, H. 
Mnguolia Capellinii, H. 
M. alternans, H. 
Myrtophyllum Geinitzii, H. 
Mctrosideros peregrinus, 1-1. 
Sapindus prodromus, 1-1. 
Rhus microphylla, H. 
Leguminosites prodromus, 13. 
L. phnseolites, €1. 
L. cassiaformis, H. 
L. Atanensis, H. 
L. coronilloides, €1. 
L. amissus, H. 
PliyIIites lingu3cformis7 1-I. 
P. Imigntus, 1-1. 
Carpolitlies scrobiculntus, 11. 

13. 

3.-NOTE.-chULOI‘TERIS I’UNCTATA (StCrIlberg) n CRI<TAClcOU~ 
FOSSIL, according to RIR. CARRUTIIEILS, P.It.8. 

A t  page 7 of his “ Boitriigc zur Stciiilcolilcn-Plorn ilcr 
u nrktisclicn Zone ” (IC. SV. Vct. Aknd. €I~ncIl., rol. xii., No. iii., 
1874), Prof. 0. IIICI~CR describes m v c d  fr:bgyncnts of n fobsil 
Fcrn-stcm, fouiid in rollctl s:intlstoiic xt U,j:msusuk, on tlic north 
coast of Disco, wlicrc also somc 1.01lcd blocks of snntlstonc con- 
t:rining real C:~rbonifcrous plants \Sigillaviu, &c.) have becn ibuncl. 
Tiic Forn-stem nbore inentionccl Prof. Heer refers to tho saiiie 
spccics to which Sternberg’s “ Lcpidodcrzdvoi~ punctatcma ” from 
lCaunitz in Bohcmia belongs. Tliis was cntcrcd in systematic 
works as having come from Lhc Coal-measures of that countl-y, but  
Dr. FGITSCII, of‘Praguc. 11:~s ussurcd Mr. CAIIRUTIIERS, F.R.S., of the 
British Museum, that i t  was rlcrii crl from the Cretaceous (Upper 
Orccnsand) beds of Bohclnin, in which also two allied form+ 
Iiavc becn discovcrcd by  Rr.  IIormitzcn (scc “ Gcologicnl Mnga- 
zine,” vol. ii., 1865, p. 485.) Another specimcll of this Tree-fern, 
which Mr. Cnrratlicrs refers to Gooppcrt’s Cflzllopteris (as being 
an older and bc~tcr generic term than 1’resl’s “ I’rotoptcris ”), 
tIiicorcrcri of Inbc years in the Upper Greensand of Sllnftcsbury, 
Wi!tsliirc, and lins been described by Mr. Carruthers in tho 
‘( Gcol. Mag.,” loc. pit. ,  Caulopteris pumtata, with evidence 
showing that it bcl011gs to the same spccics ns Sternberg’s specimen. 

With these facts bcforc us, uncl observing tlint tlic Ilisco spc- 
ciniens of Cuzclopteris (Protopteris) pumtata (Sternb.) figured by 
Prof. 0. JIecr (01). cit., pl. 5, figs. 1, 2, & pl. S), nrc in their 
yellozoish-b~oiui~ colour decidedly different from the p e ? /  Carboni- 
ferous fossils, Mr. CAR~UTIIERS has suggested to thc EDITOR that 

* Alsopliiliiiu Kauaicianu, KrejEi, and Oacopteris Nettwalli, IZr. 
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these rolled specimens of Trec-ferns froiii the Disco shore should 
bo registered as  ‘ 6  Crcttweous,” having been clerivcd froin tlio 
Cretaceous Pormation, whethcr in the immecliatc ncigliboui-hood 
or st a distltncc. Atanckcrdluk, with its Cretaceous, underlyiug 
Tcrtiary, strata, is duo iiorfh on the other side of tlie WaigaL- 
EDITOR. 

 FOSSIL INSECTS from the CRETACEOUS S T ~ ~ A T A  of GNI<:KN- 
LAND. From Prof. 0. IIEER’S Menioir on tlie Crctnccous 
Flora of Greonlmcl, I<, Sv. Vet. AIL Ilandl., vol. xii., No. 6, 
p. 91, 92, 120. 1874. 

Rhynchophora. 

Crameri. 

Archiorhynchus angusticollis, IrTcer. IComc. 
Curculionites cretnceus, I-her. Korue, with leaves of I’kus 

Myriopod. 
Iulopsis wetaceus, Hecr. Lowcr Atnnekerilluk. 

LIV,-ACCOUNT of an  EXPEDITION to GREICNLAND in 611 

Year lS70. 
Correspondcnt Gcol. SOC. Lond., &c. &c. &C. 

By Prof. A. E, NOI~DKNSK~~~LD,  Foreign 

[Reprinted, with l’ermission, from tho ‘C Geological hllagazinc,” 
vol. ix., 1872.1 

PART I. (“Gaol. Mag.,” vol. ix., 11. 289, &C.) 
After cxplaining the reasons for tlic Expedition, nncl ciiiiiiic- 

rating tlic several voynges of discovery lo I h s i  Grccii1:tiid, fro111 
1579 to 1869, with sonic observations oil tlic present statc of tho 
Grcciil:tndcrs, Prof. Nordcnskiiild procccds to s h t c  :- 

W e  look up our night-quartcr, the 12th of July,  at Manerlnicit, 
tlic 13th nt lhngaitsiak, the 14th, 15th, and lGth 011 islands in 
Auloitciivikfjord. 0 1 1  tlic 17th wo :It lengtli arrirctl :it tliu 
nortlicrn side of tlic glacicr which shoots otit ikoiii tlic i1tl:tutl  iw, 
:ind occupies tlic botio111 of tlic nortlicrn ~ 1 1 1  of Aulc,itsiviliIJoi.tl, 
iliitt is to say, tlic spot selccted LIS tlic starling-point for our  
journey over tbc icc. 

Tlic tract through wliicli wc passed, like tho  whole wcst comt 
of Grcenland poutli of tlic biwdt rcgioii, benrs t i  strong rewin- 
b1:lnce io the Scnndinnviau pcniusuln, ani1 thitt rcsclii1)l:iiicc is not, 
thc result of sny accidcnt, buh of n similar gcologicnl forlnntio~i, mid 
:I sjii~ilai- gcologicnl history. Tlic surface of’ Grecnlnnd, like tlmt 
of Scandinnvia, is for tlic iiiost part occupicd by stratified crystnl- 
liiic rock (gneiss, Iiornblciide-scliist, hornblende-gneiss, n~icn-schist, 
ctc.), crossed by dylics and wins of gi-anitr, wliicli even bear 
tlic sa1170 peculiar iiiinerals Iyllich distinguish t l l ~  Scauclinnvinu 
granite-veins; and, as in the case of our ~nouiitaiii~, the mountains 

I 
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of lliese rcgions have once been covered with glaciers, which have. 
loft unmistakeahle marks of their presence in the boulders, which 
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 depp Qords, evidently scooped out by glaciers, which 
distinguish tlic western coasts of both Scandinavia and Greenland. 
There is, however, this difference, that whereas the glacial period 
of Scandinavia belongs to an age long past, that of Greenland, 
though it is receding,* Rtill continues, While, in fact, numberless 
indications show that the inland-ice has in ancient times covered 
even the skerrics round the coast, these are now so frec from icc 
that a traveller in most places has to advancc several milcs into 
the country before reaching the border of the presen6 inland-ice. 
It is at least certain that wherever any one hitherto has penetrated 
into the land he has met with its border,? and in all instances has 
scen it from some ncighbonring mountain-top, rising inwards with 
a gradual and regular ascent, till it  levels undistinguishably hill 
and dalc beneath its frozen covering, like the waves of L vast 
ocean. 

Of this inland-ice the natives entertain a superstitious fear, an 
awe or prejudice, which has, in some degree, communicated itself 
to such Europeans as ham long resided in Greenland. It is thus 
only that we can explain the circumstance, that in the wholc 
thousand years during which Greenland has been known, so few 
efforts have been made to pass over the ice farther into the 
country, There are many reasons for believing that the inland- 
ice merely forms a coiitinuous ice-frame, running par:dlcl with the 
coast, and sprrounding a laud free from ice, perhaps even in its 
southern parts woody, which might perhaps be of no small 
economical importance to tho 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 Daiaish expedition, fitted out for the purpose in 1728.-A 
Dauish governor, Major Paars, with an armed company, artillcry, 

* 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 JacoBfihavn, of which more 
hereafter. 

t I have, however, met with persons in Greenhd  who do not consider it 
as fidly proved, that the inland-ice really does form an inner border to the 
whole of the external coast. Many Danes have resided several years in 
Greenland without ever having Seen the inland-ice. 

$Dr.  Hayes’s remarkable journey, in October 1860, over the fields of 
ice that cover the peninsult% between Whale Sound and Kennedr Channel 
(78’ N.L.), wafl performed, not upon the real iuland-ice, but upon a smaller 
ice-field connected with the inland-ice, like the ice-fields at  Noursoak peninsula. 
The character of thc ice here seems to have differed considerably from that 
of the r e d  inland-ice. Hayes ascended tlic glacier at Port Poulkc, on the 
23rd of October, and advanced on foot, the first day 5, tho second 30, the 
third 25 miles, in all GO English miles. I-Ie was here forced to return, in 
consequence of a storm. Tlie height of the bpot wherc he turned back above 
the level of the sea was 5,000 feet (The Open Polar Sea, by Dr. I. I. Hayes, 
PP. 150-196). 
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etc., ’was that year sent from Denmark, to Greenland, aiid took 
with him, among other things, also horses, with which it was 
intended to ride over tho mountains, in order to rediscover, by an 
overland coursc, the lost (East) Greenland. The horses, how- 
ever, died, either diiring tho voyage out or shortly after their 
arrival in the country ; and thus this cxpcdition, really magnificent, 
but prepared in entire ignorauec of tho rcal nature of tlic country, 
was abandoned. 

Dalagcr’s attempt, 1751.- This year the Danish merchant 
Dnlager made an attempt, in about 62’ 31’ latitude, to advance in 
tho beginning of September ovcr the inland ice to the east coast. 
In  the first volume of Kranz’s “ I-Iistory of Greenland ”* there is XL 
short description of this jouimey, interesiing, among othcr reasons, 
as recording an instance of a @tier, which since Grccnl:md IISS 
been an inhabited land has forced its way forward and closed tbc 
entrance of a previously open fjord. We Elnil fiirthw from that 
account, that Dalager, partly on foot and partly ni a canoe, in 
company with five natives, roached tlic border of the inland ice 
near the bottom of a deep fjord situated north of Fredrilishnab, 
For two days they continued their journey over the ice, but RUC- 
ceeded during this time in advancing only eight English miles 
to some mountaiii summits rising above tho ice-field, tvlierc :I, 

reindeer hunt was undertaken. Dalagcr ~voiilil willingly have 
continued tlic journey a day or two longcr, but mas unablc to do 
so, partly bccausc the two pairs of boots taken with them for each 
person WCTC so cut to pieces by tho ice that they walked “as good 
‘‘ ns barefoot,” purtly because thc cold at night was so screre that 
their limbs became stiff aftcr a few hours of rest. On tlie othcr 
hand, tlie route chosen by Dalagcr seems not to have becii inter- 
rupted by very many or decp chasms-in tlic beginning of thc 
journey the qsurfacc of the ice was even ‘‘ as smooth as a street in 
6‘ Copenhagen.” 

E. Whympr’s capedition, 1867.-AIl that I lriiorv about this 
expedition is, that Mr. Wliympcr, in company with Dr. R. Ijrow11, 
tlireo Danes, aiid a Greenlander, ciideavoured to malce their way 
upon thc inland icc with dogs imniediately to tho north of t l ~ f  
ice-fjord at Jacobshavn, but that they turned back again on thc 
second day, after having proceeded only some fc\v milcs. Thc 
reason of this mas probably the unfitI1css of c10.g~ for such a 
purposc. 

It was originally my iiitciitioii to renew those nttempts, but on 
conversing in CopoiiIiagen with Messrs. Rink and Olrili, who had 
formerly been lnspcctors in North Grecnlnnd, as also 6 t h  several 
other persons who had visited Greenland, 1 found a11 so unanimous 
in considering further advance over tho inland ice as i~npossiblc~ 
t1lat 1 determincd not to risk the wI101.e p o f i t  of the summer 011 nu 

‘‘ Grijiilnndslro 
Relationor, iudehaaldcndc Grijnliindcrncs Liv og Levnct, dercs Slticlcc 06 
$‘cdt&gtcr, samt Tcinpcran1ent og Supcrslitionpr, tilligc noglc ltorrte Ilcilexioncr 
ovcr Missioncn, sammenslrrcvet I vcd Brcdriclrshaah Coloniit i Griinlttnd,” by 
Lars Dalager, Merchant. 

Further on, however, i t  was estremely rough. 

--_ ___ 

* I have not lisd acce~s to Dalagcr’Y original account. 
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~ ~ n ~ ~ e r t s k i n g  of the ltind bc€orchnnd disapprover1 of by overybody. 
8everthcless, I was unwilling entirely to aba11dol1. my plan, and 
determined therefore to makc a little attempt at R Joul’ney on the 
inland ice only of a few days’ extcnt. 

If thc inland ice were not in motion, it is clear that its surface 
would be ns ewn and unbrolten as that of a land field. But this, 
as is known, is not the case. The inland ice is in constant motion, 
advancing slowly, but with different velocit,y in tliiYcrent places, 
towards tho sea, into which it passes on the mest coast of Green- 
land by eight or ten large aiid a great many siiall ice-streams. 
l h i s  movcment of the ice gives rise in its turn to  Iiugc chasms 

clefts, the almost bottomless depths of whicli stop the 
traveller’s way. It is natural that these clefts should occur chiefly 
where the movcment of the ice is most rapid, that is t o  say, in 
the neighbourhooci of the great ice-streams, and that, on the other 
Iiand, at a greater distance from these the ground slionld be found 
inore free from cmcks. On this account I determined to begin 
our wanderings on the ice at a point as far distant as possible 
from the real ice-fjords. I should have preferred one of the deep 
‘‘ StrBlnfjords ” (stream-fjords) for this purpose, but as other 
busincss intended to be carried out during the short suminer did 
not permit a journey by boat so far  southward, I selected instead 
for my object the northern nrm of the above-mentioned Auleitsivik- 
fjord, which is situated 60 miles south of the ice-fjord at Jdcobs- 
bavn, and 240 miles north of tliat of Godthanb. The inland icp, 
i b  is true, even in Aulcitsivikfjord rcaches to tho bottom of tllc 
fjord, but it only forins there a pcrpendiculnr glacicr, very silnilnr 
to the glaciers at  King’s Bay in Spitzbcigen, but not any.reaI 
ice-stream. There was accordingly rcnson to expect tliat sucli 
fissures and chasms as might here occur would be on a smaller 
ecele. . 

On the 17th July: in  the afternoon, our tent was pitched on the 
shore north of the stcep prccipitous edge of the inland ice at 
Aulcitsivikfjord. After having employed thc 18tli in lweparntions 
:iiicl a few slight reconnoitrin~s, we entered 011 our joumcy 
iiiwards on the 19th. %‘e sct out carIy in  the moriiiilg, and first 
~o; rcd  to  a little hay situated in tho noigl1bourhqocl of the spot 
orcupicd by our tcnt, into which several mllddy nvcrs had the,ir 
C T I I ~ O U C I I ~ ~ C S .  IIwe tho h n c l  nssumcd 8 chmctcr vnricd by llill 
and dale ; and further inward it-was bounded by an ice-woll some- 
times perpendicu~ar nnil somtlmos rounded, covered wit11 a t~iin 
layer of‘ earth and stones ; near the edge, only a couplc of hnntlred 
feet 1iig11, but, then pising :It first rapidly, afterwards morc slowly, 
to n height of several hndrcd fcet. In most places this will 
could not possibly be scaled ; we however soon eucceedcd in 
finding a place whcrc. it .mas cut through by a smnll clcft, 
suiticieutly deep to afford a possibility of climbing up with the 
means at  our disposal, a sledge, mhicli at need might be used as 
a ladder, :iml a line originally 100 fathoms long, but Wliich, IJ~O‘ ing 
too heavy a burden, had bcforc OUT arrival at  the first resting- 
place been reduced one-liulf. All of us, with the exception of our 
old and lame boatman, assisted in tho by no mmns easy Work of 

1 ,  
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bringing over mountain, hill, and dak ,  the appnriLtiis of tlic ice 
expedition to this spot, and, after our dinner’s rest, a littlc further 
up the ice-wall. Only Dr. Berggren, 
myself, and two Greenlanders (TRak and bisarniak) were to proceed 
farther. We immediatcly coinniencetl our iiinrch, but did not gct 
very far that day. 

The iiilnnd ice differs from ordinary glaciers by, among other 
things, the almost total absencc of inorninc-f‘ormntioiis. Thc col- 
lections of earth, gravel, and fitow, with whicli the ice on the 
landward edge is covered, are in fact RO inconsiderable in com- 
parison with the moraines of even w r y  emtill glaciers, tliiit t h y  
scarcely dcserve mention, and no larger, newly fo rmd  ridgcs of 
gravel running parallcl with the edge of the glacier arc to be met 
Ivith, a t  least in the tract vieited by us. The lnndward border of 
the inward ice is, however, darkelid, we can scarcely eny covcrcd, 
with earth, and sprinkled with small sharp stoncs. 

Here the ice is tolerably smooth, though furrowed by deep 
clefts a t  right augles to the border-such as that made use of 
by us to climb up. But in order not immediatcly to  terrify 
the Greenlanders by choosing tho wny over the frightful and 
daagerous clefts, we determined to abandon this comparatively 
smooth ground, and at  first take a southerly direction parallcl 
with tlie chasms and afterwards turn to  the East. We gained 
our object by avoiding tlic chasm, biit fell in instead with cx- 
tremely rough ice. We now understood what the Greenlandcrs 
meant, when they endeavoured to dissuade us from the journey 
3n tlie ice, by sometimes lifting their hands up over their heads, 
sometinies sinking them down to tho ground, accompanied by to 
US an unintelligible talk. Thcy meant by this to describc the 
collcction of closely heaped pyramids and ridges of icc over which 
we liad now to walk. The inequalities of the ice were, it is true, 
seldom more than 4 0  feet high, with an iiicliiiatioii of 25 to 30 
dcgrces ; but one does not get on very fast, when he has con- 
tinually to drag a heavily ladcn sledge up so irregular an :xxlivity, 
and immediately after to endeavour to gct down uninjured, at 
tlie risk of gctting broken legs, whcn occasionnlly losing one’s 
footing on the here often very slippery ice in attempting to modc- 
rate the speed of Lhe downward rushing sledge. find we u~led a n  
ordinary sledge, it would immediately 1i:we been lirokcn to pieces ; 
but, :LS tlia conipoiicnt parls of o ~ i r  sledgc wcrc not nailed but ticcl 
together, it Iicld together a t  least, for some hours. 

Already 1,lic next day we perceived the impossibility under such 
circumstances of dragging with us the 30 clays’ provibicon with 
which we liad furnished ourselves, especially as i t  was cvideiit 
flint, if we widied to proceed further, wc must transform ourselves 
from clraught- to paclt-horscs. WC tliercfore deteriiiiiietI to Ieave 
Ihc sledgc aiid part of tho provisious, talre tho rest on our slioulders, 
arid proceed on foot. We now got on quickci,, tl1ougl1 for D 

sufiicicutly long time over ground as bad ns bcfbrc. The ice 
bccame gradutilly sinoothcr, but was broltcn by hrgc bot tomlcss 
cliasms, which one must cithcr jump ovcr with a 11c:wy lo:d on 
tho back (in which ease woe to him who m:dc :I fdse stcp), o r  

I-Ierc our followers left us. 

I 
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else make a long circuit to avoid. After two hours' wmidering, 
the region of clefts was passed. In the course of our journey, holv- 
ever, we very fiequently met with portions of similar ground, 
though none of any very great cxtent. w e  were now at a height 
of more than 800 feet above the level of tho sea. Farther inward 
the surface of the ice, except at the occasionaIIy sccurrin6 regions 
of clefts, resembled that of a stormy sca suclcleiily bound 111 fettem 
by the cold. The rise inwards W~W still quite perceptiblc, though 
frequently interrupted by ~ h a ~ l o m  vnllcys, thc centres oE which 
were occupied-by several lakes or ponds with no apparent ontlct, 
although they received water from innumerable rivers running 
along the sides of the hollow. These rivers presented in many 
places not so dangerous, though quite as time-wasting, s hindmiice , 
$0 our progress as the clefts; they did not occur so often, but the 
circuits to avoid them were much longer. 

During the whole of our journey on the ice we enjoycd 
fine wcathes, frequently there was not a single cloud visible 
in the dry. The warmth mas to us, clad as we were, quite 
sensible ; in the shade, near the ice of course, but little over zero ; 
higher up, in the shade, as much as 7" or 8' ; but in the sun 26" 
to 30' Centig. After sunset the water-pools froze, and the nights 
were very cold. We had no tent with us, and, although our party 
consisted of four men, only two ordinary sleeping sacks. These 
were open at both ends, so that two  persons could, though with 
great difficulty, with their feet opposite to each other, squeeze 
themselves into one sack. With rough ice for a substratnm, the 
bed was so uncomfortabk? thaC, after a few hours' deep, we were 
awakened by cramp ; and as there yns olily n thin tarpaulin be- 
tween the ice and the sleeping sack, the bed mas extremely cold 
to tho side resting on the ice, which the Greenlanders, who turned 
back before US, dcscribcd to Dr. Nordbtrhm by shivering and 
shaking throughout their whole bodies. Our nights' rests were, 
therefore, seldom long ; but our inicldy rests, during which 'we 
could bask in a glorious warm sun-bath, were tnlren on a propor- 
tionately larger scale, whereby 1 was enabled to take observations 
both for altitude and longitude. 

011 the surface of the inland ice we do iiot meet witli any shiics 
at  a distance of more than a cable'e length from the borhr;  but 
we find everywhere, instead, vertical cylincIrlca1 hoIes, of a foot or 
two deep, snd from a couple of lines $0 coyplo of feet in section, 
so close one to another that one might ~1 vnin srels bctweeii them 
room for ono's foot, mrch less for dccping-sac]<. TVC hac1 
always a system of iee-plpcs of this kind as. substratum when we 
rested for the night, and it Often Ii:ippened, in  the morning, thitt 
tho warmth of our bodies had melted so much of tlic ice, that the 
sleeping sack touched the water, wherewith tho holes were dwtiys 
nearly full. But, as a compensation, whcrcver we rested, wwo Iiiid 
only to stretch out our hands to obtain the very finest water to 
drink . 
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PAm 11. ('' Geol. Mag.," VOI. ix., p. 355, &c,) 
These holes, in the ice, filled with mater, are in no way connccted 

with each other, and at the bottom of them we found everywhere, 
not only near thc border, but in the most distcliit parts of the 
inland ice visited by us, a layer, some few milliinGtrc2 thick, of grey 
powdcr, often conglomerated into sinall round bdls of loosc con- 
sistency. Uniler the microscope, the principal substance of this 
remarkable powder appeared to consist of white nnguliir trniisparciit 
grains. We could 480 observe rcinains of vegetable fr.:Lgmcnts ; 
yeUow, imperfectiy transluccnt particles, with, as i t  appeared, ovi- 
dent surfaces of clcavvagc (fc1sp:ir ?) ; green ci-ystals (augite) ; aid 
black opaque grains, wliicli were attracted by tlic magnot. Tho 
quantity of' thcse foreign coinponcnts is, liowcver, so iuconsidcrablc, 
that the wk~olo mass mBy be 1001~~cl upon as onc homogeiioua sub- 
etance. An analysis by Mr. G. Linclstrom of this iinc glacial sand 
gave- 

Silicic acid - - G2.25 
Alumina - - 14.93 

Yrotoxyd of Iron - - 4.64 

Lime - 5.09 

Pohssa " - 2.02 
soda - - 4.01 

Chlorine - - 0*06 
Water, organic substance (100' to rod 

Hygroscopic water (15' l o  l 0 0 O )  - 0.34 

100.12 

Sesquioxyd of Iron - - 0.74 

Protoxyd of Manganese ,. 0.07 

Magnesia - - 3'00 

Phosphoric acid - - 0.11 

heat) - - ,. - 2.86 

- 
After long digcstion with sidplluric acid only 7 .73 ,  and with 

Tlic rcmnindcr was 
The analysis givcs the 

murintic acid 16-46 1x1- ccnt. W:LS di~solved. 
entirely wliito after licnting to redncss. 
atomic relation- 

2 i ! + B i + 7 i i +  Ii 
01' the formidil- ... 

2 R Si2 + AI si3 + H 
Specific gravity = 2 . 6 3  (21'). 
trdlization nrobablv monoclinic. 

I-Iardness inconsiderable, crys- 

Tlic stibitance & not a clay, but a fialidy trachytic iiiincral, of 
a composition (cspcciclly as rcgnrils soda) which inc1ic:i tcs tllat i t  
~ ~ 0 ~ s  llot originate in the gmnitc-region of &ccnbid. Its origin 
appears thcroforc to me very cnigmatical. Docs i t  come from Llic 
basalt-rcgjoa ? or froin the supposed volcanic tracts in tlic interior 
of Greenland ? or is i t  of lrloteoric origin ? Tho octal1cclrally crys- 
tcilliscd magnetic parLl'liclcs do not contain any traces of niclrcl. As 
the principal ingredient corrcspoiids to n rlcteriniiiate chpmical 
for~niiln, it would perliaps be de&hle to enter it under n separatc 
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class in the register of scicnce j and for that purpose I propose for, 
this substance the name Kryokonite (from ~ p i o s  and 4 ~ 1 5 ) .  

When I persuaded our botanist, Mr. Berggr.cn, to accompany me 
in the journey over the ice, we jolred with him on the sqp la r i ty  
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 
cxpeetntion was, however, not confirmed. Dr. Bcrggren's quick 
eye soon diaeovered, partly on the surfice of the ice, partly in the 
above-mentioned powder, n brown polycellulna. Alga, which, little 
as i t  is, togcther with the powder and certain other microscopic 
organisms by wliich it is accompanied, is tho most dangerous enemy 
to the inass of ice, so many thousand feet in height and hundrrtl 
miles in extent. The dark mass absorbs 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 ~~rocess  o f  
melting. The same Plant has no doubt played the same part in 
our country ; and we have to thank it, perhaps, that the deserts of 
ice which formerly covered thc mliolc 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 carried 
down in the rivers, and the blue ice at the bottom of them is not 
unfrequently concealed by a dark dust. How rich this mass is in 
organic matter is proved by the circumstance, amongst others, that 
the quantity of organic matter in it wne suBcient to bring a large 
collection of the grey powder, which had been carried away to a 
distant part of the ice by siuidry now dried-up glacier-streams, 
into so strong D process of fermcntntion or putrefaction, t8hat tho 
mass, even at a great distance, einittcd n most disagreeable smell, 
like that of butyric acid. 

Dr. BEHGGREN has communicated the following notice* of the 
Microscopic Organisms met with on the Inland Ice. 

6'  One of the species of Algm met with on tlic inland ice occurrd 
in such vast qunntitiea, that the surface of the ice throughout 
larger or sniallcr tracts was tintcd with n pcculiar colour. Two 
otliers seemed exclusivcly to bclong to tlic fine sand, which is found 
eithcr in the forin of' a thin covcriiig 011 the surface 4f t l ! ~  ice, or 
as a more or less thick layer at thc I~otto~n of the pll'c-llkc holes 
tllat appcar in tlic surface. The first-mciitioncil spwies, occurring 
copiousIy, docs not rcyuirc any such fi11bstr:ltilm, but is found 
principally on the sides of ice.hills, ~ h ~ c  ilic lvntcr from t110 

nldtiJlg ice filtcrcd itself out betWecn t h  little illcqudities of tho 
surfacc. 

' 6  The most copiously rcprC~elltet1 spccics ]ins tlic form of a short 
timad, not eprcaclillg out i n  Limclics, but consisting of a singIo 
row of' cells j tho numbcr of C C ~ S  in each thread is 2, 4, 8, or at 
most 16. ThrcncIs of 4 and 8 celIs arc iiiost conimoii. The speciw 
-\-cvy frequcntly appears only as :c singlo cell. Thc threads arc 
~isoally :I little bcni., sometimes, when the number of' cclls is 16, 
fmniiig a complete semicircle. Tlic nuinber 2 or its iriultiplcs 

* A more cletiiiletl account, iiccompanicd by dnuvirlgs, of theso remnrkablc 

' 

A k a  will hereafter bc published in the '( lZ. Vet. Akudemiene Ofvorsigc." 



tnken as the standard for the number of cells in the separate 
threads is accounted for by the 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 oltlcr 
membranes assumc a looser consistence. I n  a thread of 16 cells, 
the connexiou between the eighth and ninth cells is soon brolrcn, 
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 thc 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 0016 - 0.040 mm. Individual cells may some- 
times attain a length 0,055 mm. and a breadth of 0.015 nim., 
wheroas a gretit numbcr of other single cells are niet with of very 
small dimensions, from splierical forms of only 0006 111111. diainctcr 
to those of ordinary form and size. As the ends of the cells, whcre 
thcy arc joined together, are rounded, there is, of COUL'SC, a con- 
traction between them, which becomos more and more conspicuous 
2s the connexion between them is loosened by timo. Tlic mcni- 
branc is thin and hyaline, and its outermost laycr (the rcmnants o i  
the membranes of the mother-cells altered d t c r  division) is of' an 
almost slimy consistence, whereby the cells are for some time Irept 
together. Thc contents of the cells are in part concealed by a darlc 
purple-brown colouring-matter, which in dried cells is immediatcly 
drawn out on wottixig them. The centre of the cells is occupied 
by an oblong or cylindrical mws of chlorophyll, of soinemhat 
irregular contour, in the extremity of which two nuclear ~*oiindctl 
bodies are imbedded, which in general cnnnot be perceived by tho 
eye till tho colouring-matter has been removed by means of i'c- 
agents. Wc sometimes meet with four siicli bodies in a ccll, 
sometimes only one : the former a result of accideiitally checlcecl 
division of the cells ; the latter of such division having lately 
taken place. I n  the liquid of the cells a number of small grains 
are found, which are for the most part collccted round the peri- I 
phery of the cell or at its ends. 

6' Judging from the constructioii of thc cclle, and the manner 
of their mnltiplication, the Alga beforc us appears to belong to 
the Copqi6gutce ; but as 1 have not succeeded in discovering fruc- 
tification ini t ,  i t  would be rash to decide to whicli genus i t  is to 
be referred. Tho tliread-like rows of connected cclls a q e e  with 
the Z y p t e t i ~ a c e a  ; wliercas, on the other Iland, an unniistnkable 
lilroness to the UesmidiacecE, especially Cyliizdmystis, nnd tho 
nearly relnted genera, is indimtcd by thc strongly marked divisions 
into multiples of two, and by the tendcncy of thc rows of cells to 
fnll as1111de1*, as far tis the destructibility of the uniting cell-nicni- 
branes permits, into piirts consisting of cells united in  pairs, which 
however is scltlom possible, in consequence of the greater energy 
possessed by tllc p o ~ c r  of multiplying tho cells. As tlio :hove- 
menlioned small single cells, which occur in great iiunibcrs, are 
much less in diainetcr than those cells which arise hom the bi-scc- 
tion of the thrcads, they have perhaps a different origin irom thcuo 
latter, alt11ough the rescarches which I have hitherto hecn enabled 
to devote to this subject hnvo not furnished nny illustration of it, 
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If these daughter-cells originate in the division of 5 tlla 'spores, the 
above-mentioned supposition with respect to the Syskmatic place 
of the species being correct, ithe stage ofi conjugation and spores, 
in some period of its development, ought to be foundi Two raro 
forms of peculiarly constructed cells ought not to be .passed un- 
noticed, I have sometimes found the extreme cell in a thread 
considerably more swelled than the others, more elliptic in form, 
also provided with a tlii&er membrane, and with the con- 
tents of the cell more coarse-grained. I once found one of the 
middle cells in a thread thus transformed, and on two occasions I 
have met with single cells of the same kind. I also once met with 
a cell of vcry peculiar construction. It had the usual form, but 
was unusually large, with a long mass of chlorophyll, as usual, in 
the midst, and the granular matter grouped rather towards the cxlds 
of the:cell; and in it there were about twenty larger or smaller 
spherical bodies. Four of these b y  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 P!rotococcus 
~tivulis. 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 explanation of their significance 
must be reserved for future investigation. 

'' In  places similar to those in which this species occurs, nnd 
often in company with it, Pe*otococcus rziuaZis was met with. 

"Amidst thc fine gravel upon the ice, but to a trifling arnoullf, 
there are small green cells, sometimes unitcd in little groups, so111c- 
tiincs isolated, which aplienrctl to belong to P~otococcus vulgaris. 

6' Scytonzenu grucile, on tlie other hand, is evcrywhcrc met with 
in great profusion, whcrevei4 the gravel oither lies in tliinly 
scattered grains on the surface of the ice, or forms more or lem 
thick layers. The threads lie either alone, or united in small 
bunches, as they join together at  tlie lower part, and bend back- 
wards higher up. They arc neither stin; S-shaped, or forming II. 
curvc of wvcml unilulations, and yellowish-brown in colour. 
Their length is very various ; their breadth generally about 0.009 
mm." 

At  our mid-day rcst on tho 2lst we had reached latitude 68O 21" 
and 36' longitude east of the placc where our tent was pitched, 
and a height of 1,400 feet above the level of the sea. 

Later in the day, at our afternoon rest, the Greenlauders begnil 
to trike off their shoes and examine their little thin feet--& serious 
indication, as we soon perceived. Isnk presently informed us, in 
broken Danish, that he and liis companion now considered i t  time 
to  return. All attempts l o  persuade them to accompany us  
a little farther failed ; and we had, therefore, no other alternative 
than to Ict them return, and continue our excursion without 
them. 

We took u p  our night qiur"'teru hem The provisions were 
divided. The Greenlandcrs, considering they might, perhaps, 
not be able to find our first del)&, were allowecl to take 

W o  
he j remabdei; together 

enable them to reach the tont. 
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with the excellent photogen portable kitchen, which we had 
hitherto carried with us, were laid up in a depdt in the neighbour- 
hood, on which a piece of tarpaulin was stretched upon sticks, that 
we might be able to find 1 he place on our return ; which, however, 
we did not succeed in doing, though we must have passed in its 
immediate vicinity. 

Dr. Berggren and I theii proceeded FaxthcY inward. The 
Greenlanders turned back. 

At first we passcd 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 endeavoured to malm our way along 
the margin of the valleys, we came, instead, upon a tract wherc 
the ice-plain was cloven by long, deep, parallel clefts running true 
N.N.E.-S.S.W., quite as difficult to get over as the rivers, and 
far more dangerous. Our progcss was accordingly but slow. 
A t  twelve o’clock on the 22nd we halted, in glorious, warm, sunny 
weather, to make a geographical determination. We were now 
at a heiglit of 2,000 feet, in latitude 68’ 22’, and iu alongituclo O€ 
57’ of arc east of the position of our tent at the fjord. 

During the whole of our excursion on the ice me liail seen no 
animals except a couplo of Itnvciis, which on tlie morning of the 
the 22114 at the moinciit of our separation, flew ovcr our heads. At 
first, liowcver, there appeared in ninny places on the ice traces 
of Ptarmigans, wliicli beemcd to iiidicnte that tlicso birds visit 
these desert-tracts in by no ineans inconsiderable floclrs. Every- 
thing else around us was lifeless. Nevertheless, silence by no 
means reigned here. On bending down the ear to the ice, we 
could hear on every side a-pcculiar subterranean hum, proceeding 
from rivers flowing witliiii tho ice ; a id  occasionally a loud single 
report like that of a c:tunon gave iioticc of’ tlie forinntion of a new 
glacier-cleft. 

After taking tlie observations, we proceeded ovcr comparatively 
bctter ground. Later in tlic afternoon we saw, at some distance 
from us, a well-defined pillar of mist, which, when we approached 
it, appeared to rim from n bottomless zL$ps, illto which mighty 
glacicr-river fell. cphe vast roaring water-mass had bored for 
itself a vertical 1101~, probably down to thc rocl~, ccrtaiiily more 
than two thousand feet beneath, on which the glacier rested. 

The following day (the 23rd) wo r C p d  111 latitude 680 22’ mcl 
76’ of arc longitude east from t h  pOSltlOl~. Of our shrtiiig point 
at Auleitsivilr. 

The provisions wc lind talreii with 11s lVcrc, ]low~ver, 1 1 0 ~  SO 

determined, ncvcrthc~css, f i rsl  to c n d c ~ v o ~ r  to reacli an ice-hill 
visible oil the plain to the east, from which we lloped to Obtain an 
extensive view ; and, in order to arrive tilere as quicIdy as possiblc, 
we left the scallty reinnins of our provisions and our sleeping saclr 
at tlie spot where we had passed tile IiigIit, taking carefiil notice 
OS the ice-rocks around ; ntld tllus we proceeded by forced iiiarch, 
ivitliout ciiciiiiibraiices. 

The ice-hill was coiisidcriikly furtticr off tliaii we litid supposed 

far exllat1sted7 that we wwc obligcrl to  tliink of returning. We 
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Ttic walk to i t  was riclily rewarded by ~ 1 1  un~ornnionly extcn- 
sive view, which showed us that the inland continued to 
rise towards the iriterior, so that the horizon towards the enst, 
north, and south was terminated by an iea-border almost 5s stnootJl 
as that of the ocean. A journey further (even if o m  were in a 
conditiou to employ weeks for the purpose-which want of time 
and provisions rcadered impossible to us) could therefore cvi- 
dcntly furnish no other iuformation concerning the uature of thc 
ice than that which we had already obtniiicd ; and even if want 
of provisiolls had not obliged 11s to return, we sliould hardly have 
considered it wo~tli  while to add a few days' marches to our 
journey. Our turning-point was at a Iieight of 2,200 feet above 
tlic level of the sen, aiid about 83' of loiigitude, or 30 miles west 
of the extremity of the northern arm of Auleitsivikfjord. 

On departifig from the spot where we had left our provisions 
and sleeping sack, we Imd, ns we supposed, taken careful notico 
of its situaiion ; nevertheless, we wcrc nearly obliged to abandon 
our eanrcli as vain-an example which shows how extremely 
difficult i t  is, without lofty signals, to find objects agniii on :I 
slightly imdulating suifaee overywlicre similar, like that formed 
by the inland ice. When, after anxiondy searching in every direc- 
tion, we at length fouiid our resting place, we nte our dinner with 
an excellent appetite, made sonic further reductions i n  our load, 
and then set off with all Iinste baalr to the boat, which we reaclied 
late in the evcning of the 25th. 

At a short dist:iace from our turning-point, we came to n 
copious, deep, aiid broad river, flowing rapidly between its blue 
banks of ice, which mere here not discoloured by any gravel, and 
which could not be crossed without a bridge. As it cut off OLW 
return, we were at first somewhat disconcerted; but we soon 
concluded thnt-as in our journey ont we had not passed any 
stream of such large dimensions-it must at no great distance 
disappear under the ice. We therefore proceeded along its bank 
in the directioii of the current, and before long a distant roar 
indicatcd that ous conjecture was right. The whole immense 
mass of water here rushed clown a perpendicular cleft into the 
depths below. We observed another smaller, but nevertheless 
very remarkable, watcrfall the iiext day, while examining, :Iftor 
our mid-day rest, tlic neighbourhoo$ aroulld us with tIic telescope. 
We saw in fact a pillar of steam rising from the icc at sonic dis- 
tance from our resting-place, and, as the spot was not far out of 
our way, we steered O W  CoIIrSc by it, in the hope OF meeting- 
judgiug from the hci$t Of the misty pillar--8 waterfall still 
greater tliau thtttjust described. We were mistaken: only a smaller, 
though nevcrthelcss tolerably copious, river ruslietl down from the 
azure-bluc cliffs to  n depth from which no splashes rebuunded to 
the mouth of the fall ; but there arose instead, from another srnaller 
IioIe in tlie ice, in the immediate vicinity, an intermittent j e t  of 
water, mixed with air, which carried hither and thilher by the 
wind, wetted the surrounding ice-cliffs with ita spray. W: had 
then here, in tliu midst of' the desert of inland icc, n fountain, as 
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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 tlic slip of 
ice-free laud, 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, aud TVC werc so fortunatc as 
immediately to  hit upon a place where the inclination towards 
the land was SO inconsiderable that one might have drivel1 up it 
four-in-hand. 

The remainder of the way aloiig tlic land was harder, partly on 
account of the very uneven nature of the groulld, and portly 
on account of the numerous glacier-streams whicli we had to 
wade through, with the water far above our boots. At last, at  
a little distance from the tent, we came to a muddy glacier- 
stream: so large that, after severnl failures, me werc obliged to 
abandon the hope of finding a fordablo place. We were, thercforo, 
obliged to climb high up again upon the shining ice, so as to bo 
able to find our way down again further on, after passing tho 
river ; but the doscent on this occasion was far more difficult 
than before. 

Laborious as this journey along tlic laud was, it  was, ncverthe- 
less, extremely interesting to me in a geological point of view. 
We passed in fact over ground that had but lately bcon aban- 
doned by the inland ice, and the whole bore such a resemblance 
to the woodless gneiss-districts in 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 gneiss" with 
erratic bloclis in the most unstable positioas of equilibrium, occur, 
separated by valleys with small mountain-lakes and scratched 
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 o f  real inland ice. 

The border ofthe ice is, as indicated in Figs. 1 and 2, 1). 402, 
everywhere sprinlrled with smaller LouldFrs, Pr t ly  rou11cled, p r t l y  
ringular ; but the number of these 1s 50 1nconsidcrablc, that, wlion 
tho ice retires, they give rise ollfy to :I dope covered with 
boulders ; not to a moraine, similar, for cxaniplc, to t l ld  .wl~icli tllc 
little Assakak glacier in Omenakfjord drives before it. Tlle littlc 
earth-bank, wliich at most places cdccts  at the foot of tho glacier, 

scmtclicd rocIr-surf:iqc it is ncccssni*y that it 
shollld bc protcctcd by I a P ’  of Water, clay, or sand, from the destruetivc 
effects of frost, nnd inore especially from those of Lichens. Tho finest scrntclics 
disappcnr in a few years from n mountain &%1,, the position of which ii; 
fi\vournblc to the growth of Lichens, bnt arc, on thc eontmry, preserved whcrc 
Lichcn-vegetation cnniiot develop itself-i~s, for example, wheu the rock is, 
for it time in the spring, covered with water. * 

- 
* For the prcscrvntion of 

36112. C C  
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is frequently washed away again by the gktcior-streams and rain. 
We often find at  the foot of' the glacier, as in Pig. 2, poiids or 
lakes in which a freshwater glacial clay, c~fltnining angular 
blocks of stone, scattered around by small icebergs, is &posited. 

Figs. 1,  2, and 3. Inland Ice abutting on Land. 
A. Inland Ice ; B. Solid Rock ; C. Small collection of earth at the foot of 

the Glacier ; D. Lnlte ; E. Separate blocks of Ice. 
(The Woodcuts illustrniing this Memoir hnve beon kindly lent by tho Publishers of 

tho Gru?. >rag.) 

Fig. 1. 

It i s  :I comnion e n w  :iiiiong geologists to  consitlcr t11~ Slviss 
ghcicrs as I*eprcwnfing on :I small scale the inlnrltl icc of' Grcbp11- 

I:ind, or the in1:ind ice which once covered Sc:indinavi:t:X' T ~ I C  
real glticier bears the mme relation to inland ice whicli a rapi(1 
river OT brook does to an extensive and cnlm 1:iltc. Whi ln  tho 
glacier is in perpetnal motion, the inland ice, like the wnier of n 

* Switzerland i v m  probably never qnite covered with real inland ice : i t n  
Z l m e r n  hit>e, however, been confiidernhly more extensive than they now we.  

- _ _  
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lalte, is comparatively a t  rest, excepting in those places where it 
streams old into the sea by vast but short glaciers. I f  one of 
these gltbcicrs, through which the ice-lake falls ont into the sea, 
pass over smooth ground where thc ocean’s bottom gradually 
changes into land without any stecp breaks, steep precipitous 

Fig. 4. 

Fig. 4. Inlnntl Ice (A) cxtcnding into the Sen. (D) and tcrminsting in :L stecp 
edge, 100 to 200 feet high. 

glaciers are produced, from which indeed large ice-messes fall 
down, lint do not give rise to any renl iceberg. But if the mouth 
of the fjord be narrow, thc dcptll of the ontlying sea gl-eat, and the 
inclination of the shore consitlerablc, tlic result will bo one o€ tliosc 
mngnificent ice-fjords which Rink so atlinirably describes, and 
~vhic!i we, later in tho course of oiir journey, had an opliortiniity 
of visiting. Thc  following diagram will illlistrate this mom 
c1e:wly. . 

1.500 ft. 
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Tnxe iccbergs are formed only in those glacicrs which terminaic 
in the manncr indicated in Fig. 5 ; tllougll pieces of icc of 
considerable dimensions may fall from a steep I)rccipice (Fig. 4). 
These various kinds of glaciers occur not 011ly In GrecnIand, but 
also in other ice-covered polar lands, e.g. in Spitzbergcn, tllough 
on so much smaller a scalc than in Greenland, that onc never 
meets in thc surrounding waters with icebergs at a11 comparable 
in mngnituclc with those of Davis Strait. 

111 Spitzbcrgcn, and probably also in somc pmts of Greenland, 
tho icc pxms into the sea in the following manner. 

Fig. 6. 

Fig. 6. Inland ICC abntting on n mud-bank. 

As I have already remnrlred in the nccount of the geologicd 
rc1:itions of Spitzbcrgen," this last-mentionccl kind OS termination 
of inland ice towards tho son is met with only eithcr in tliosc 
plnccs mlicrc tho limits o€ tlic inland icc rapidly rcccdc, or wlierc 
tlic ice brcalts for itsclf D ~ C T V  channel or way to the sca. Tllis 
is, for example, the case with Axels Glncicr in Bcll Soiind, mliich, 
when I first visited the spot in 1858, lisd an edgc liltc tlint 
indicated in Pig. 6, but which a conplc of years latter fillcd thc 
mliolc of tlic harbour lying befosc it, and is now terminatcil in tho 
mnnncr shown in Fig. 5.  

Tlic grcat denuding effect of tlic glacicrs has bccn, ns is known, 
provcd by numerous and acciiratc investig:itions. Gr.eenlanc1 also 
offers ~ ~ a m p l c s  of this in the long and dccp fjords tha2t indcnt its 
co:Lsts, and which, if they run parallel to  ante-glacial depressions 
of thc earth's crust, yct, as the smoothed, scmtcllcd, and groovcd 
rocks, and the crratic blocks strcwn high u p  npon the slopes shorn, 
liave bccn widened, formed, and clcauscd Srom earth, gravel-bcds, 
and looser sedimentary mountain-detritus by the operation of the 
glaciers. Thc mcrc cffcct of tho immovablc inland ice cannot be 
:mything like so grcat. Ncverthelcss, licrc also the earth and tho 
layers of gravel arc completely waslicd away by thc rapid glacier- 
strcams running under the ice. Tlic subjacent original rock is 
thus exposed, and pcrlinps to somc cxtcnt worn away, especially 
in places where tho ice passes orcr layers of limestone, sandstone, 
or slate. I ts  original dclwcssions, filled during the older geological 
periods, therefore rc-appear, and often form-wlicn tlic ice-covering 
has again rctired- the basins of tliosc beautiful lalces which 
cl~aractcrizc all glacial lands. To assume tlint the whole lalcc-basin 

_- - 
* (?I 
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has been scooped out during the Glacial Period is, however, evi- 
dent;ly n mistalre ; and equally erroneous i s  the form in which i t  i s  
customary to clothe the theory of the origin of Alpine lakes. But 
when we take into coi1sideration how rapidly (eveii within historical 
periods) a lake is filled and converted, first into a morass, and 
then to a level and dry plain, we easily see the reasonableness of 
thc following proposition : 

Wo meet with lakes only in those places mhere, from some 
cause or other, during the latest geological periods, depressions 
or excavations have t:ken place in the crust of the earth; and 
since, among more generally operating causes than this, me know 
only of the volcanic and glacial powers, it is natural to conclude 
that modern (not filled up) lake-basins only occur where the 
strata, in consequence of volcanic nctivity, have fallen in, or where 
the ice has ground to powder, and thc glacier-streams have swept 
away, the looscr c,urth and rocks situated nearest to the surflace of 
the earth. 

On observing Tessiursarsoak from the heights nearest to the 
spot where wc had first descended from the g-lacier, wc had per- 
ceived that its appearance had changed in a remarkable manner ; 
its surface was bright as a looking-glass, and so thickly covered 
with ice that our first impression was that wc had an arm of the 
iiiland ice lxfore us. On arriving at the tent WB discovered tho 
cause of this. During our absence the inland ice 2iad lannched or 
drposited ice in such quantities that the whole bay was nlmost 
choked with it, and the Greenlanclers were very uneasy, for few 
partly of our being inclosed, and partly of the violent waves 
caused by the deposition. They were thercfore very glad when, 
immediately on our arrival at the boat, we declared our rertilinoss 
to start on the following day. 

In  order to be in time to meet the Inspector-who jiist :LL this 
time was expected to visit the colonicls nrounil Disko Bay in a 
commodious yacht, wheiice he was to sail through thcl M7aigp.t up 
to Upcniivik, and who had offered 11s :A place on board ns fnr as 
our routes mere the s:imc--\ve had ngrecd with scvcral lrayalr men 
from Ikamiut and tho surrounding districts, that on an appointmi 
day they were to meet 11s at  the Tesfiiur.sar~~al<. Ou1' illtenti021 
waa to have the mhnle-boat dragged over tho low neck of la11d 
wliich at Sarpiursak separates the innermst part of the iiortli 
arm of Auleitsivikfjord from Disko Bay, thus entirely to 
avoid the long circuit round J(angeitsia1~ At tlic appointcd 
time me saw a whole flotilla Of these small, clrgnnt, rind light 
]mynks approaching our  tent. WC immediately started, aild, :LS 
soon as the mcessary dram of melcomc had heen distributed to tlie 
canoe-men, rowed over to tho other sidc, Tvliere ~ r .  Oborg, with 
the crew of the zoological boat and a nulnber of other inen, 
awaited us. We were now zl large bo(1y of men, but Grccii- 
landers are ncither strong nor inclinecl to unusual excrtions, : ~ n d  
we werc obliged to let our people row tile TvllaIe-boat all the way 
round, while with our eRects ~ V C  passecl ctirectly over to  Saspiursak, 
whcrc two other whale-boats lay at our disposal. 

According to Dr. Itink, tho interior of the fjord wc had just 
left had never bCfOSQ been visited by Europeans, and even natives 
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only visit i t  in  summer to hunt and fish, usu:illy in an ‘c 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 lqng narrow 
estuary, and which, as the Grconlanders several times, with 
horror in their countenances, informed iw, when we wished to 
take advantage of the favourable but violent current to get on 
faster, had once swallowed up two ccumialcs,” 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 
wholc of our journey wc saw no Reindeer. But there are persons 
still living who remember the time when thousands of Reindeer 
were lcillcd in these parts for the sake of thc skins only. This 
tibundance of gnmc enticed a few families to settle there also duriug 
winter, and one meets in several places traces of old houses. The 
shore? of the fjord are occupied by gneiss hills SC~Jal’ated from 
ench other by valleys, in wliicli Grass and Lichen grow plentifully, 
thus affording copious pasture for such Reindeer as may occn- 
sionally stray 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 placc in vast numbers, and 
tlien suddenly disappe:u.ing, :~nd there arc many persons ivlio 
connect this account with that of an inland tract frec from ice, or 
even with the story of wild inhabitants with European features in 
the iuterior of the country. To u s  the visit to this Ford w&q 

of interest, partly because we hoped thus to beconie acquaintcd 
with the true, unmixed Greenlander scarcely in contact wilh 
civilization, and partly for botanical rcasons. We hoped in fact 
hero, far from the moist fog” of the ocean, to find a far richer 
vegetation than on the outer coast. A very small tree was said 
to have been transplanted hence to the clergyman’s garden at 
Egedesminde. This anticipation of the botanist was, 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 nortlierly but 
fertile basalt-region of Disko, which is traversed by subterranean 
streams of warm water. The Insect fauna, on the other harid, 
appears to be somewhat richer here than on the coast ; at  least lye 
collected the best harvest of Insects that we had during the whole 
summer on the 17th of July, on a little i sh id  in Tessiursarsoak, 
and the time we spent at the foot of the inland ice was, although 
in other respects extremely pleasnnt, embittered to a degrec-of 
which those who hare not experienccd it cannot form an idea-by 
countless swarms of Gnats. The Grccnland Gnat is like ours, but 
its bite is far more veuomous, thougli at first not particularly 
painful. One is therefore usually too incautious at first, and 
expocles oneself to twenty or thirty gnat-bites in the face at once. 
A few liours later one’s face becomes unrecognizable with the 
lumps and swellings caused by the bites, and this is followed by 
Pain and fever, especially at night, which hinder sleep, and are 
almost enough to drive one mad. 

1 1 1 ~  inlnnci ice, in former time?, evidently covered the whole of r ’  
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Auleitsivikfjord, together with the surrounding valleys, moun- 
tains, and hills. The ice has accordingly, during the last 
tlmusand or liundred thousand years, considerably retired. Now, 
on the contrary, itslimit in these pasts is advancing, and that by 
no meuns slowly. Of late years the rowing o f  an. ‘( umiak ” in 
‘I’essiursarsoak has been rendered difficult by ice-blocks fallen 
from the glaciers, which is said not to 11ave been the case for- 
merly; and one of’ our rowers, Hcnry Sissnrniak, even affirms 
that he rowed without obstruction seven’ years ago round an 
island, which now forms a peninsula jutting out from the margiii 
of the iidnncl ice. Many similar examples in Pr’ortli Greenland 
arc nclduced : thus, for example, the glacier that issues into 
Bliscdnl, near Godliavil, has, since the time when Dr. Rink 
rn:qqxd tlint pli~cc, wcol’ding to the stnterncnt o f  Inspector Smith, 
advtmced iniicli farther iiito the vdley,-in the fjords around 
Omenak the ice lrav advanced considcrably within the memory of 
man,-a pat11 formerly often fi*eqnented betwcen Sarfarfilr and 
&klak * is now closed by inland ice, etc., etc. I shall have occa- 
sion hereafter to mention a simiIar case in the ice-fjord at Jakobs- 
havn. In  a word, there can be no doubt t$at in niany parts of 
North Greenland the inland ice is certainly gaining ground ; but 
I nevertheless think that the coiiclusion drawn by many persons, 
that the whole coast of North Greenlrmd will, at no very distant 
period, be again covered with ice, is somewhat too hastily madc. 
These persom, in observing the phenomena relative to this 
subject, not only seem to huve forgotten to register the examples 
occasionally adduced by tlie Greenlanders of‘ a retiring of thc icc 
-a less striking and therefore less obscrvcd phenomenon, but 
they have also attributed far too great weight to an expe~ience 
extending only over a few years, which niny perhaps linvc been 
peculiarly unfavourable. On the contrary, the extensive, rounded, 
polished, and grooved border of land, which almost everywhere 
separates tlie inland ice from the extreme coast, sl~ows plainly 
thai  the inland ice has in many places during the last geological 
period retired several miles. That this border-laud has boon 
uncovered later even than that ut Spitebergen is proved by this 
fact arnoiig otliers, viz., that not one of the nllmberlcss small 
sea-basins ia North Greenlaud, in spite of tho suitableness of tho 
locality for moss-vegetation, has yet become filled ’~?l~tll turf, even 
to the depth of‘ a few feet; and this indicates that tho slip of ice- 
free land js but a child of yesterday. It is true that ‘‘ turf” is 
the Greenlander’s principal winter fuel, but what he means by 
tliat iiume is, in almost all instrnlces, ~iicrely :tu earth consisting 
of rottoil moss, grass-roots, g~ailo,  and refuse, which to  the 

* At Sakkak (“ Stinside,” Gicsecli6) tho great valley wllioh runs into the 
heart ofthe Noiirsoak l’cninsda is drained by a small stream that appears to 
divide the gneiss of the mainland from the trap-forination of Noursoak. The 
glaciers on both Disco aud Noursoak appear, from this plncc, to be steadily 
advmoing, ‘‘ RO much SO that their progress can be uoted year by year,” as 
noted long ago also by Gicscclti?. ‘l’he glaciers to the south, however, are, in 
Mc. Whymper’s opinion, decidedly shrinking. (MI,. E. WIISNPUIL, Brit. A~soc. 
1Eep for 18C9, pp, 2 and ~ . ) - - ~ D I T o R .  
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depth of a few inches is soon formed on the skerries and islands 
in the sea, and scrves the sea-fowls as places of Ifcubation. The 
greatest part of the Greenlander’s turf-beds are situated on gulls- 
hillocks (“ maagetuer ”), and have, therefore, geologically spealr- 
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. 

(Geol. Mag., vol, ix., p. 409, &C.) PART 111. 
Before proceeding to give an account of thcsc changes iu the 

Fauna of Greenland, I wish to draw attcntion 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- 
i n g  observations and reports from many different localities, it be 
possible to determine certain limits for the velocity with which 
the border of the inbnd ice moves. One may arrive at the lower 
limit by the following considerations. The breadth of the dip 
of border-land at  Auleitsivikfjord is about GO 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 
a 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 Auleitsivilif‘jord a period of 
at  least 17,000 to 18,000 years. But this number is evidently too 
low, for neither the yearly falls of snow nor the advance of tho 
ice-mass has been taken into account, as they of course ought to 
be ; and yet we have here to do with a geological period w hicli 
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 phin, 
clevated about GO to 150 feet above the sea, covered with a vege- 
tation of “Lyng,” MOSS, and Sedge, too scanty to conceal the clay 
which forms the bottom of tho plain. Similar formations in many 
other places along the shores of Disko Bay and Auleitsivilcfjord 

* Estimated at right angles to 
the surface of the ice. The annexed 
cut shows this more clearly. If 
is the surface of the ice in e.y. 1870, 
and G’ thc same surfilcc in 1871, 
then AG’ is the thickness of thc 
layer that has meltcd ; and the 
distance the ic? has receded is = 
AG’: sin V. The angle V is, of’ 
Coume, determined by the relation <i 
between the velocity of melting and the velooity with which thc ico flows out 
of the higher parts of the glacier. 

K/ “ 



PROF. NORDENSKl6LD, EXPEDITION TO GREENLAND. 409 
have given riae to vast clay-beds, which attracted altention long 
ago in these parts a0 ill-supplied with clay, Our Greedandera 
even mentioned that they contained petrified shells and “Ang- 
maksater ’’ (the Capelin *). These fossils are also mentioned by 
Dr. Rink iu his work on North Greenland; and he adds, tliat a 
collection which he had sent home had been examined by Dr. 0. 
A. I;. Morch, who found tho 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 the principal objects of the purely scientific 
pmt of our expedition, it was natural that we should pay cspccial 
attention to tliese Circumstances. 

Older glacialt fossils occur in N. Groenland in two different 
formabions, namely, either imbedded in clay (south of the Waigat), 
or else at Pattorfik in a somewhat hardencd basaltic sand, be- 
coming a bmdt-tuff. Tlie material of tho 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 marine, which proves tbat these regions, in the couiw 
of the present glacial period, have been elevated at least 100 feet. 

The Danes, on the other hand, who have long resided in Green- 
land, declare most dccidedly that a depression is now taking placc 
in most parts of the country. Herr Einar Isansen, who has for 
19 years lived in the colony of Omenak, says that cven in that 
short period he has clearly seen this ; and it is still more evident 
when me refer to the statements left by Herr Hnnscn’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, shows the same. A t  Godhavn, in Dislro, on the con- 
trary, a rise is said 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, ~vvorc fully investigated, 
with an nccuratc collection of all data relating to  the snbject ; aud 
proper bench-marks fixed in nppropriatc spots among the skerries 
along the coast of Greenland. 

As at the present time the glacial clay, covered with muddy 
water, is poorly supplied with animal life, SO the sirnilz~* clays 
deposited in ancient times present but a scanty variety of fossils. 
In the clay-beds at  Aulcitsivikfiord, for example, wc could 
only find a few shells of Xazicava arctics, and iu the thick clay- 
beds of Sarpiursak we at first sought in vain for any remnins of 
anima? life ; these, howov~r, were very numero1m on tllo shore. 
Bivalves still united, inclosing, and oftten inclosed in, a hardcned 

t Of course one finds in ma?j’ places, at about the level of the sea, modern 
deposits, with sub-foSBl! shells identical with forms now living. From tliesc 
formations those of whlch are now speaking differ by the great age of the 
latter, and by the very cliffercnt type of shell-remains found therein. This is 
especially the case with the 6hcll-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 Whales and 
Walruses, alternating with beds of Sea-weed, occurs at Snitok, at the mouth of 
Disko-fjord. Unfortunately we had onIy time to oxaxnine it cttrsorily, 

* I‘ Angmnksmt,” Girseckb, 8C. ; ‘‘ Angmaksa1<,’2 &inha&, &c, 
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mixture of sand and clay, and flat or ring-shaped claystones, con- 
taining remains of Fish, Ophiurs, Crustacea, etc., mere found 
there in great numbers, for the sea is constantly wrtshing away 
a clay bank, 60 feet high, and fossils and claystones are left on the 
shore. The foasils 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. &erg at the foot of a clay-bank, South Leerbugt, near 
Claushavn. 

The fossils at Pattorfilr were large and with thicker shells. 
They are found at a height of from 10 to 100 feet above tlic 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- 
bourhood of Shells, and accordingly they were most easily dis- 
covered by breaking up the hard round nodules that are imbedc1ed 
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 
stone: indicating that at the time of the formation of these layers 
a glacial period prevailed in the region. 

The fossilsm brought home by US from these parts have been 
examined by Professor S. Lovhn, who gives tlic following list of 
them. 
SirBFOSsIl. SPECIES of ANIMALS collected in GREENLAND during 

the E: 

&?yU tTU7ZCUtU, L. - 
Mya arenaria, L. - 
t,Cy,rtoduria siliqua, Spgl. - 
Saxicuva a? etica, L. 
f S. Norvcgicu, Spgl. - 
Lyonsia arenosa, Miill. 
Telliuia solulosa, Spgl. , - 
7'. teaeru, Leach - 
Astnrtc corruguta, Br. - 
A .  ell&tica, Br. 
A.  strootu, Leach - 
CarrIiuni Islandicuai, Chem. - 
C. Gran2andicuni, Chcm. - 
Lerla pt?Tnula, M. - 
Yolrliu truncata, Dr. - 
Mytilus edulis, L. - 
Pecten Islandicus, L. I 
Tritoniuni undulutuni, Mijll. 
7'. Grcpnlanilicunr, Chem. - 
T. Jqjilrophanuni, Hancock - 
Itlotkeo Subinei, Krijyer - 

Y. ~ L l J ~ M d U l ~ Q U ,  h V b n .  - 

N U ~ ~ C U  c ~ ~ J C S U ,  SOW'. - 

edition of 1870. 
.__- 

'nttorfik. 

+ 
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+ 
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- 
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+ 
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*,&antz in his work speaks of fossil shells at Godthaab, which are nowhere 
found i n  t J w e  parts. 
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After passiiig some time a t  Sarpiursak in collecting 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 particularly interesting 
tour inland, to the extremity of one of the 1ai.geyt ice-fjords in 
Greenland-the ice-fjord of Jakobshavn. 

This fjord is found inserted on very early maps of Greenland, 
though generally as a sound uniting the North Atlantic wit11 
Baffin's Bay. It is now known that tlie supposed sound i s  only a 
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). TIle shores 
of the fjord arc therefore uninhabited, and seldom visited. A 
tradition. 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 conf~rrned by the older 
maps of the fjord, but especially by the numerous remains of old 
dwellings, which are still met with along the shores, not only of 
the priucipal fjord, but of its southern ami, Tessiiwsak, now 
completely barricaded by icebergs and inacceseible from the sea 
(not to be coiifounded with the fjord Tesaiursarsoak which we had 
just left). Tessiursak itself is still tolerably free fivm ice, and is 
easily reached by dragging an umiak over the point which separates 
the western shore of Tessiursalr from the ocean. For such a 
purpose, however, a trawAler must take his umiak with him, paytly 
because lie cannot obtain any Loat a t  the iiow deserted Tessiursak, 
partly because about half-way over the point lie mcets with a lake, 
to go round which would be a considerable circuit. 

On our arrival at Leerbugten, we found, in consequence of tlie 
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 point was immediately corn- 
menced. Six men took the roomy umiak upon their shoulders, 
others took our inslrnments, and provisioiis for us  and our people 
for two days. The way was first over n high ridge, which 
separates the sea from the lake, on the shore of which the Green- 
lallders 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 Greedauders. We 
then rowed over the lake in the ymlalc, took IC up and carried it 
on our shoulders over another point, steeper but shorter thau the 
fortmer, and clothed just at this time in 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 sontherii arm of the Jskobshavn ice-fjord. The 
nmi,zlr was again launclied, and, after a row of a few hours, inter- 
rupted by hunting after young Seagulls, we reached the spot where 
TessiursaIc falls into the main ice-fjord very near its inner 
extremity. Here the water that was free, or nearly free, from ice 
tcrminnted, and we had to make our way aloug the southcrn shore 
of' the ice-fjord for distance, not indeed long, but dfingcrous, 011 



account of the masses of icc driven hither and thither by tllc 
violent currcnts near the shore. 

Further out tho 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 mere driven 
against each other or against the still mightier masses aground. A 
loud report sometimes gave notice of the splitting of an iceberg, 
which was usually followed by a violent undulation rcaching to 
the shore. I t  is not surprising that the Greenlanders do not like 
to mako long voyages in such waters. Neither did we long 
continue our row. Just  on the other side of a headland formed 
by a high stecp gull-hill, bordering the mouth of Tcssiursalr, were 
the remains of an old house, which formed tho terminus of our 
journey. Here we rested for tlic night, and returned ncxt day 
by the samc route by which we had come. We employed our 
time partly in an examination from the tops of the neighbouring 
hills of the vast iceberg-factory that lay at our fect, 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 R profile of this glacier (Fig. 5) ,  from 
which i t  may be seen that it is impossible to draw any definite 
line of boundary betmecn the inland icc and the sen. The glacier 
is, in fact, ns its profile indicatc,r, for R considerable distance, 
probably several miles, from its cnd brolccn up into icebergs, 
the original situation of which has, by the continual advance of 
the icc, been entirely disturbed, so that they arc thrown in con- 
fusion one over the other. Even at the mouth of the fjord t h w  
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 
considerablc 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 thcre had been time to take topographical measurc- 
ments, it would not have been possible for me to state how many 
hundred yards the house we now visited is from where the fjord 
and inland ice meet. I t  is certain that at prescnt the distance is 
not very great, and the appearance of the environs must have beel1 
very different when Kaja-such is said to havc been the name of 
the locality-was an inhabited place. That i t  was so for a long 
period is shown by the magnitude of the kitchenmiddcns, and by 
the numerous remains of houses and graves. Either the lcvel of 
the water in the fjord has rken or tho land has sunk considerably 
since that timc. I t  is not probable that tho situation of a housc 
would be chosen so close to the shore that not even a canoe eould 
find room in front of the dwelling. 

As a Greenlander now seldom resides at any distance fiom tho 
Danish-trading stations, oiic finds in numberless placcs along the 
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coat  old deserted dwelling-places. They are recognizable at  a 
distance by the lively verdure, arising from the rich vegetation, 
which the remnants of fishing and hunting prey scattered round 
the cottages or tents has produced. On taking a fcw spadefuls 
of earth, or on examining the walls of the new houses,-gcnerally 
built with turf taken from these spots,-one everywhere finds thc 
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 tlic cottage itself, and 
thc refuse after the cleansing or the moa1 is thrown away-seldom 
far from the cottage-door. Even now, in the course of ycars, a 
heap is frequently collected as truly circular as if it  llad becn 
drawn with a pair of compasses round the door as a centre. On 
examining its contents, it is found to consist of a black, fat earth, 
formed of decayed refuse-frequently bits of bono gnawed asundcr 
and broken, shells, especially those of &~tiZus, lost or broken 
household goods, etc. This bone-mixed earth most likely con- 
tains, like guano, not onIy considerable quantities of phosphoric 
acid, but a l a 0  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 at which the 
whalers first began to visit these coasts,-we find in it arrow- 
hends, skin-scrapers, and other instruments of various kinds in 
stone, and especially a quantity of stone-flakes knocked off in 
forming thc instruments, easily rccognizablc, not only by their 
form, but by thcir coneisting of stones-chalcedony, agate, and 
ospccially green jasper (called by the Greenlnndera (6 angmalc ”)- 
not met with in the gneiss formation, but only at certain spots in 
tlic basalt region of Disko or tho peninsula of Noursoak. On0 
sometimes finds smallei* instrumcnts of clear quartz, also half- 
wrought crystals of tlic samc mineral. Ererylhing shows that 
the niatcrial was camfully choscn among such minerals as united 
tlie necessary Iiarilness with ubseiice @’ c&ccvagc mzd (I jZat cola- 
choirlal fpmturc. Among minerals i n  general, tho different 
varicties of quartz (rock-crystal, agate, chalcedony, flint, and 
jnspcr) are thc only ones which fully satisfy tbese conditions ; 
2nd i t  i s  therefore almost exclusively these minerals that tho 
va1-ious races of men liave chosen for making their chipped (not 
ground) stone instruments. 

~ 1 1 e  two largest of tho old hot1so-sitesy f~mong which IVO were 
now resting, lay so near the sea that their bases were waslied by 
the watcr. A small stream had fonnd its way through 0110 of 
them, and 11ad thns .not only exposed R sectjoi~ of the kitchen- 
midden, but also su\?lected % of it to n wasliing process, in 
collscqucncc of wliich bits of bone nntI otller lieavier objects lay 
clean-:vnslled at tlie bottom of thc clianncl ani1 in tlie hollows of 
tllo giiciss slabs of the short. Tilcse were carefully cxamined, 
2nd a number of stone il+xments and stone chips were collected. 
There lvorc no traces of iron ; but we found u small oval perforated 
piece- o f  copper, which had cvidently once served aa an orna- 
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ment. At the largest site a tolerably thick $rcular stone wall, 
8 or 10 feet high, and 26 in section, was St111 asthguishable, 
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- 
ments 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 low slab 
of gneiss, separated from it by a thin layer of turf, in which were 
no trace of  any pieces o f  bone, and which had therefore been 
formed before the place was inhabited. In  other rcspects 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 thiR species of' 
famine-food. 

To discover the various animal forms that had here been the 
prey of the hunter, Dr. 06erg collected a quantity of bones, in 
which work the ~ Greenlanders took a lively interest, usually 
determining with great certainty the species to which the pieces 
of bone had belonged. 

The following species could bc ascertnincd : 

Cervus tarandus. 
Ursus maritimus. ,, hispida. 
Trichechus rosmarus. ,, vitulina. 
Cystophora cristata. Delphinapterus leucas. 
Phoca barbata. 

Phoca Gt YE dandicu. 

Even if we suppose that this spot was first inhabited shortly 
after the Esquimaux entered Greenland by Smitb's Sound, its 
age will still be scarcely more than 500 years, a perlod generally 
too short to show mmkv of the slow but continuous changes to 
which the organic world is subjected. Neither do the kitchen- 
middens of Kaja contain any other forms of animals than tliose 
still living on the coast of Greenland. Nevertheless wc obtain 
here an interesting confirnation of the changes that the ice-fjord 
has undergone. The Walrus, Phoca hadata, and Cystoplzora cris- 
tata no longer venture illto this long ice-blockaded fjord ; and 
wen tho Ecar has now become so scarce in the colonies of North 
Urecnland south of the Waigat that most of the Danes resident in 
those parts have never seen it. Tho remnants of bonos in tho 
Bitchenmiddens on the other lianil prove that those animals were 
abundau t there formerly, and are consequently an evidence that 
the fjord at Jakobshavn was less filled with ice than now. The 
uniform agreement of the older maps in placing here a strait, 
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extending completely across Greenland,* indicates that it is only 
within the last few centuries that this fjord lias been converted 
into an ice-fjord, and that accordingly the same phenomenon, 
though on a larger scale, has taken place here as in t,he northern 
harbour of Bell Sound, Spitzberqen. Krantz mentions a siniilar 
case with reference to the ice-fjord north of E’redrickshaab ia 
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 largo 
flat stone, forms the chamber. I n  these we usually find tho 
skeletons of several persons, so that the grave has been a sort of 
family tomb. Peculiar small cha,mbers close beside the real grave- 
chamber form store-rooms for the deceased’s outfit for the next 
world. We find ltere arrow-heads, scraps of leather, bone, stone 
or iron Irnives, water-ladles, bits of stone pans, lamps, pieces of 
flint, bows, mod& of canoes, oblong smoked pieces of pebblo- 
stones, small wooden staves (according to the statement of the 
Greenlanders, dipped in oil, and to be used as torches), &c., stc. 
I n  a similar grave-chamber nt 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 valuables, which the male or female potentate resting 
in the g a v e  was to take wjth him or her to the other world). A 
Greenlander gave to Dr. O b e g  a pair of blinlrers, or, morc in- 
telligibly speaking, snow-spectacles, made of wood found in a 
grave. The proprietor wouId seem to havo suffered from weak 
eyes, and to hnvc been afraid of the rcflaction of the light from the 
snow-fields in the abode of thc blessed. 

I t  seems to be usualIy assumed, that whatever iron is met mith 
among the Greenlanders is either of rneteoric origin, or lias 
come from tlie original Northmeii colonists, or froni the mer- 
chants and whalers of modern times. This assumption appcart”” 
to me erroneous. First, as regards meteoric iron, it is certainly 
met with in Greenland, as in all other lands which litwe been but a 
Ehort; time inhabited by man ; in other countrics i t  hns been used 
up during the period when iron was more valuable than gold. The 
meteoric iron that has hitherto been found in Greenland is, howm~cr, 
generally too hot-short, cold-short, and brittle, to be otherwise t l im 
exceptionally used ; and even if a piece of better quality should be 

* The vicws wc got of the land inwnrils from a high mountain near Kj;& 
~l~oivcrl clciwly, howcv(,r, that often rcpi ted  story of n strait pwsing 
compktely across G r c c n l ~ d  has miscn from a niisnnderstnnding of the Grccn- 
)antlers’ accoki1its of We rcceivcd from tlie Green- 
lilnders at Aulcitbivilcfjord a fbi l i ir  nceonnt of the soittherit nnii of that 
fjord ; but on qnestioiling them more closc~y, i t  nppearcd thnt they only mcniit 
that tho distuuco to the CXtrCiliity of the fjord was, nccorditig to their notions, 
immensely great. Icrantz (in the middle of the last ceutury) fipealcs of the 
fjord as quite full of icc. It  wns then long before GiescckB’s time, when, 
according to Brown, si thifi inlet W ~ R  quite open for honts” (Quart. Sown. 
Geol. soc., xxvi. p. 684). 

lollg Ilwrow fjord. 
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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 a 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 Baffin’s Bay. w e  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 the Swedish brass-foundry of that name, and i t  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 talie 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 Dutchman’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 nccurncy of tlieir judgment, which is 
most sagacious in such matters. We haw then hcre nn cxamplo 
of a wreck drifting hither from tile southern sens. Similar events 
must of course have often happened before, and what an abundance 
of iron the wreck of a ship supplies to a Greenland colony with its 
limited wants, is evident from the quantity of iron lying, a t  our 
visit, scattered around the houses in Godhavn, and obtained from 
whalers that had been stranded there in the preceding year. 
IIero again was evidence of the Greenlander’s improvident chu- 
racter. I t  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 prcservc more tliau what he 
for the momcnt required; and if the regular exportations from 
Europe were to cease, the colony would again in a few years have 
to go back to the bone-knife, the bow, and thc stone implements. 

For bonc-knives, such as are sometimes found in old graves, tho 
edge of which is formed by an iron pbte  let into a groove in the 
bone, a piece of an iron hoop of a barrel, that may have washcd 
ashore, may easily enough liave 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 the 
time when the iron brought into the country by the Northmen in 
the beginning of the present millennium had begun to bc scarce; 
but merely examples of the Greenlanders’ way of turning to use 
for their simple wants, in the most appropriate manner, any objects 
that may come in their way. 
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At Kaja 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 falien 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 thig distant locality j 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 scientific interest to obtain perfectly authentic 
skulls’ of‘ the original inhabitants of Greenland before any mixture 
of race had taken place. 

On 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 geologists to visit as many places dong the coavt 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 Tern& 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, tho fauna and flora of the place. Dr. 
Xordstrom and I, on the other hand, hastened to the Basalt region, 
to seek new materials for the climatological history of the extreme 
north, in the cod-, sand-, and clay-beds to be met with there. The 
harvest we gathered was rich beyond our expectations. 

I n  the first volume of his work on Greenland, Krantz has in- 
troduced some notices of the mineralogy of the country, whence 
we find that the coal-beds of Disko were then (1765) 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 in 
1767 made a voyage to these parts for his health, collected a 
quantity of minerals, of which a cntaloguo is given in the third 
volume of lcrantz’s work. This catalogue contains 25 items, in- 
cluding- different varieties of quartz, granite, graphite, pot-stone 
(Nteatite), pumice (of which it is justly remarked, that it has 
boon brought hither by the currents from Iceland), and so forth. 
In the beginning of the next century (1806-1818) e. Gieseckk- 
who way first uti actor, :hfterwards a mineralogist with the title of 
‘‘ Bergsraad,” and lastly professor in Dublin, aiid XCnight, mado 
extensive mineralogical excursions on tho COLIS~B of Greenland, 
GieseckQ himself has published but little of his observations,t 
though carefully kept journals of his travels are preserved in 
manuscript at Copenhagen. Numerous and important new dis- 

* Stone implcments of various kinds were collected and purchased by 11s at 
several other plttccs, 80 that the collection we brought home consisted of above 
1,000 specimens. 

t In Brewster’s Edinburgh Bncycloprcdia, yol. X. pp. 481-502, under the 
word “ Grt.cnlarrd,” is an article written by GieseokB, containing, mong otber 
thinas, some short notices of the mineralogy of that country. There is dso a 
%.ark by him on Cryolite in the Etlin. Philos. Journal, vi., 1822. 

Dr. oberg mnde the richest harvest ut Icikertak. 

See ahorre. 
36122. 1)1) 
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coveries prove that his researches were carried out in a true 
scientific spirit, and with a completeness 2nd accuracy the like of 
which but few of the old civilized lands of Europe could at that 
time produce. Even North Greenland was visited by GieseckB. 
Here he discovered, among other things, fossil Plants at Kome * 
and on the east coast of Disko,? 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, whence rich col- 
lections were taken home, among which may be mentioned fossil 
trunks of trees from several places, as also fossils from ICome, de- 
scribed in Heer’s ‘‘ Flora fossilis arctica.” ’ Some yews hter  a 
Dane, Jens Nielsen, residing at Atanekordluk, discovered magni- 
ficent Miocene fossils there, a large number of which were collected, 
when Csptain 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. Also Prof. 
Torell, Dr. Walker, Dr. Lyall, and others brought home not 
inconsiderable collections from their travels in Greenland. 

The importance of this discovery to tho history of OUT globe 
was, however, first taught by means of IIcer’s “Flora fossilis 
arctica,” in which tliese fossils are described, together with similar 
fossils collected during the English Franlrlin Expeditions from 
the most northerly archipelago of America, by Prof. Steenstrup 
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, F.R.S., sent out an expedition 
to make new researches in this geologically interesting quarter. 
These were, cntrusted to Messrs. Whymper and Brown ;§ but in 

* Giesecke’s Journal. 
‘f The above-mentioned article in Brewstor’s Edinburgh Encyclopaedia, 

p. 493. 
2 Mr. Olrik’s collections were given partly 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 same institution to which Capt. Colomb had presented his collec- 
tions. Capt. Inglefield’s collections were given partly to the Geological 
Sumey in London; Dr. Walker’s and Dr. Lyll’s (from the eastern sido 
of Disko, near the sea-level) to the Botanical Museum at IEew; Prof. 
Torell’s to the National Museum at Stockholm; Mr, Whymper’s and Mr. 
Brown’s to the British Museum. The collections from Spitzbergcn and of 
the expedition of 1870 will be divided between the Museums Of StockhoIm 
and Gottenburg. 

0 See Oswald Heer, ‘‘ Contributions to tho E’ossil E’lora of North Grecn- 
land, being a Description of the Plants collected by Mr. Edward Whympcr 
(and Dr. Brown) during the summer of 18G7.”--Phil. Transactions of’ Roy. 

Heer’s Flora fossilis arctics, p. 7. 

VOl. 159, part ii., p. 445. 1870. 
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consequence of a combination of unfavourable circumstances, the 
new researches were confined to the already well-examined 
locality of Atanekerdluk :uid the opposite shore of the Waigat. 
The new collections 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 
whicli 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 Kame, and to obtaiu, 
if possible, fossil Plants belonging to the long periods between the 
Pern-forests of the Cretaceous and tlie Beeeh- and Plane-woods 
of the Miocene Epoch ; as well of the ages intervening between 
the last-mentioned era and the present time. This was the object 
of the tours made by Dr. Nordstrom and myself during tho 
remainder of the summer. 

We departed in t,he Inspector’s yacht, with our own 
wliale-boat in tow, from Sandbugten to Flakkerliook, where 
the Inspector took leave of us, promising to meet us again at 
Atunelcerdluk. We rowed, touching at  a number of intermediate 
places to collect plant-fossils, past Mudderbugten, round Isungoalr, 
to IJjurasusuk, wlience I passed, in a boat obtained from the 
Dnnish officer, to Ritenbenlr’s coal-mine, north of ILudliset, and tlien 
crossed the Waigat to Atanekerdluk. Dr. Nordstriim stopped n 
little longer to collect more fossils at Ujarasusuk, and thcnce 
sailed in somewhat rough weather direct to  our appointed place 
of meeting. On this now uiiinhabited spot we all met ou tlic 5th 
of August. On the 9th we rowed farther, to Mnnnik, Atanc, 
Noursak, and Noursoak, where we remained a couple of tlnys 
(Ailgust 12 slid 13). 

The time there was employed partly by n visit to the coal-beds of 
Netluarsalr, situated high up i n  the basalt beds between tho two 
last-mentioned places. From Noursonlr the lnspector continued 
his journey to Upernivilr, wliile we rowed ulo1ig the shore of 
Omenakfjord, touchiug at Ninlrornet,” Elclrorf‘at, ICarsok, and other 
places, to Pattorfik. From Nialrornet and ILsrsok two trips were 
made into the interior ; to coal-beds ut Ifsorisok unci to the famous 
graphite-bed at Ibrsolc. From Pattorfik we rowed over the fjord, 
though densely paelred with icebergs, to Omenak, where we 
arrived on tile 20th of August. Here we were detained by the 
ice a couple of days, during which we were lodged in the most 
Iiospitablo manner by tlie local Colonial Governor, Mr. Boye. 

On the 22nd, in the tifternoon, we rowed over to tlic Assakak 
glacier, and the following day onward to Kome, wlience we wont 
on board a ship lying tliere belonging to the Greenland Trade, in 
which, in the evening of the 24th’ we set mil for Godhnvn, where 
me arrived on the 30th, and whence some excursions were made 
to the spot where the Meteoric Imn was discovered a ovifnk ; 

* ‘i Niakornak,” on tile map crccompauying Prof. Nordenskiold’s memoir. 

Aug. 1. 

-- 
U D  2 
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to Saitok, at the mouth of the Disko fjord ; and to Puilasok and 
Sinnifik. Shortly after our arrival at  the last-mentioned place 
(Sept. 3), we received a Kayak express from Godhavn with the 
news that war had broken out, which induced us to hasten back 
to the colony in order to avail ourselves of the first opportunity 
to return to Europe. As no vessel was just then lying there, nor 
was any expected to arrive at  Godhavn for the next few days, I 
immediately passed over to Egeilesminde. Dr. Nordstrom re- 
rnuined at  Godhavn, awaiting Drs. Oberg and Berggren, to return 
home with them. At  Egedesminde I went on board the brig 
Thialfe, commanded by Captain Broclrdorff. Contrary winds 
prevented our departure till the 23rd of September, 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 land 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 of 
that remarkable tract, and to collect extensive series of‘ plant-fossils 
from above twenty separate localities, and belonging to five widely 
separated geological horizons. 

Like previous similar collections from the Arctic regions, these 
have been transmitted for examination to Prof. Oswald I-Ieer, of 
Zurich, and I venture to hope that, when duly interpreted, they 
will give us an idea of the changes of climate these regions liave 
undergone since the epoch when serious variations of cliniate 
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-forniation, probably ex- 
tends completely across Greenland north of the 69th degree 
of latitude ; at least Scoresby found, in his rernarlrablo visit to 
the eastern coast of Greenland, trap with the impression of Plants’ 
at  many places along the extent of coast visited by him. I t  is 
possible that the same formation may continue under the sea to 
Ireland, and thence, partly in a more northerly direction by 
Jan  Mayen to Spitzbergen, partly in a southern direction from 
Jan Mayen, by the Ii’sroe islands, to the Hebrides and 1reland.t 
The same eruptive foriiiation extends also westward over a vast 
part of Franklin’s Archipelago, perhaps even to  the volcanic tracts 
at  Behring’s Strait. These basalt beds probably originatcd fi-om a 
volcnnic chain, active during the Tertiary Period, which perhaps 
indicates the limits of the ancient polar continent, in the same 

011 the 
other hand the last German Expedition to East Grccnland brought b:iclc col- 
lections of plant-impressions, which hnvc also heen placed for investigation in 
the hands of Prof. Osw. Recr. 

t Tlic ngreemcnt between the basalt formntioiis of Greenland and the 
British Islands. both as rcvnrds thc charnctcr of the rocks rind the age ,of the 
beds, seems to be perfect. 

* Scoresby’b collcctioiis from these part9 seem to linve beoil lost. 
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manner as is now the case with the eastern coast of Asia and the 
western of America, thus confirming the division of land and 
water in the Tertiary Period, which upon totally different grounds 
has been supposed to have existed. 

This formation appears most developed in North Greciiland to 
the large island of Dislro and the peninsulas of Noursoak and 
Sortenhoolc [Svartehuk 31, where it occupies nn area of about 
'7,000 square miles, with a vertical section of 3,000 to G,OOO feet. 

&re these eruptive rocks are divided into beds, which, betwecn 
Godhavn and Fortuno Bay, rest immediately upon the gneiss ; 
but on the coast of Omenakfjord, bctween Elrkorfat and Kome, 
upon sand- and clay-beds-belonging to the Cretaceous age. T o  the 
east of Godhavn, at Puilasok and Sinnifilr, wc meet with sand- 
and clay-beds lying between, not under, the basaltic rocks, and 
accordingly newer than some of the latter. The fossils in thesc 
beds belong to the Tertiary Period. It follows, then, that t 7 ~ c  
eruptions, which 7~ave yiven &e to those vast heds qfhasalt, have 
taken plucc su fisepently to tJie r*omnmzcement 0 f t7w Cm?tuccous, 
and have ceased kforc the tei-mination qf the Tertiaiy Period. 

In  the preceding paged I have intcntionally spoken of basaltic 
strata or beds. I n  almost every place wliero I have had the 
opportunity of examining it, l$e Greenland basalt is eo stratified 
that one is forced to admit that it i s  only cxccptionally that \ve 
have to do with masses of Iavn, bu t  for the most part with sedi- 
mentary beds of volcauic aslios and volcanic mnd, which in thc 
course of thoussndlj of years have bcconio hard and assumed a 
crystalline structiire. 

Decided lava-streams I have scarcely observed ; oven largo or 
small dykes are not so common as one might expect ; and, where 
they arc found, the mass of lava has pi-oducecl scarcely any erect 
upon the loose beds of Rand or clay, o r  the bitsalt that i t  Iiay 
pierced. 

NO volcnnoc8, eitlier extinct or activc, are met with in these 
parts, although circular depressions in the basalt pIateau, caused 
by glacicrs 01- brooks, may, when carelessly observed, easily be 
mistalrcn for true craters. It is, of course, quite iicitural that 
great cavities in the intcrior of t,lic cart11 must tirise in the places 
whence thc great eruptions have issued, which have produced the 
basalt region of Grceiiland ; ant1 l h t  these in their turn must, 
within a short period, be followcd by the destruction of the super- 
jacent volcanic cone. The pIace or places wvhere these old volca- 
noes oiim rose Iiigli ovcr the surrounding plains will therefore 
now most probably correspond wit11 tlic greatest depths in the 
nciglibouring sen. 

At GodIinvn the l o ~ c s t  s~rakt  resling inmcdiatoly up011 ihc 
gneisii forinntion (e .9 .  outside 131iisedalen) coiisist, of u basalt-tuff or 
breccia, coni,aiiiiiig vnrions species of zcoliics (accoriiing to Giescclc6 
oiiIy npopllylliioj, iicxt conies coluiiin:ir h s d t ,  free froni zcoIitchs, 
then again ba,salt-hif%' with zcdites, alternating with true basult. 
A coarse crystallint? dolerite, very silnilw to the Spitzbergen 
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hyperite, forms at  Atanekerdluk, 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 laycri; arc crossed by 
dykes of a hard, fine-grained basalt. 

Not only dykes, but also basalt beds, on the cooling of the 
melted mass, or during the drying and crystallizing process which 
the volcanic ashes have undergone in their transformation to 
basalt, have been broken into regular columns, mostly hexagonal. 
HrSnnvinshamn, Skarfjill, ICudliset, and other places on Disko 
and the peninsula of Noursoak, afford examples of this kind of 
basaltic structure, comparable in magnificence with StaKa and 
other geologically famous Europcan localities. 

Volcanic eruptions, as has been above remarkcd, no longer 
occur in 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 circumstauces, 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 rcal basalt formations do not. Such a hardened 
fossiliferous basaltic sand occurs at Pattorfik, in Omenakfjord, and 
between that place and Sarfarfik. This stratum, which has already 
been described, is, however, evidently far more recent than the 
newest beds of the rcal basalt. 

Young as arc the colonies in these parts, tradition can never- 
theless adduce sundry examples of ilic rapidity with which basalt 
rocks are destroyed. I t  i s  difficult to induce a Grcenlnnder to 
penetrate by boat into the inner parts of the thrcc 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 was crushed by a sudden fall of a basalt roclr. At Godhnvn, 
on the brow of a basalt mountain, there werc formerly twelve huge 
projecting clevations, called ‘‘ the twelve apostles.” Of these there 
is now but onc remaining. 

In the immediate neighbourhood of Godhavn the basalt eithcr 
cxtends quite down to the sea, or lies immediately upon tlic 
gneiss formation, which there fornis the shore-cliffs. On row- 
ing from this point further to the east, as soon as Skarffjiillet 
is passed,* bods of sand or sandstone arc found ncarcsl the shore, 
increasing in thickness ns we approach the Wnignt, so that at 
Flakkerhoolr and Isuugoa1~ they form mountains of 1,800 to 2,000 
feet high, frequently crowned with a pcrpcndicular basalt diadem. 
The same formation is mct with 011 the otller sidc of the Wnignt 
at Atanrlrcrdlulr. Purthcr north-west in the strait, however, 
the conformable sandstone :md basalt sinlr again, so that bcforo 

* Somc of these beds (tit Puilasok and Sinnifik) nearest Godhavn are Iiow- 
ever more recent than the great basalt formation, i.e., stratified between, not 
under, some the rocks af  this formatioii. 

See p. 409. 
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we arrive at Noursak the basalt reaches the sea-level. Be- 
yond that point the peninsula is entirely occupied by basalt-beds, 
terminating in terraces, between which no sand-layers can be clis- 
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 sand, 
clay, coal, &c., but very thin, and therefore, for the most part, 
concealed by basaltic detritus. 

Further inward, the shore of Omenakf'jord is occupied exclu- 
sively by basalt, extending beyond Niakornet ; but afterwards we 
again meet with a €ormation similttr t o  that of Atanekerdluk, 
thoogh 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 Ionger extend down to the water ; 
and the beach pebbles farther inward are ngnin of' gneiss. But 
the glaciers that extend downwards from tlie interior continually 
carry with them blocks and columns o f  basalt, indicating that the 
lofty inland mountains are composed OF that rock; and that 
there also i t  is interstratified mitli Tertiary beds, is shown by 
the plant-remains which lie, mixed with pieces of basalt, on the 
sur€ace of the Assakak glacier. 

Isere also was found a specimen of wood inclosed in basalt ; 
but, with this exception, all the fossil plants have been found in 
the coal-bearing sandstones and clay-beds which are associated 
witli the basalt in Grcenlannd. I have no doubt that organic 
remains will be found .in the red basalt clay that lies between 
the real basalt beds, though we had not time to look for them. 

The fossils in the sedimentary strata of the Trap-formation * in 
C~.eanland consist exclusively of Plant-remains, and fragments of' 
two or three Insects and Freshwater MoIIusca ; there are no traces 
of Marim 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 indicate that, dnring the 
Cretaceous and Tertiary periocls, this was a vast sandy desert [?I, 
varied only by oases of inconsiderable cxtent. At that time there 
coei'e no glaciers i n  these parts .  For tlie sand-beds contain 110 

traces of any such erratic blocks or large boulders as always accom- 
pany and characterise the glacial formations, and such US arc met 
with even in thc loose clay-beds, of glacial origin, ~11ic21, ~ h c r e  n 
subsequent denudation hns taken place, cover tlie beds of basalt and 
Tertiary sand. I ought however to mention that iu places whero 
both the modern &wiLtl formation mid a part of the subjacent 
Tertiary Parid have been wnshod away, sectioiis ofton occur, which, 
on a cursory oxaminntion, scein to indicatc that the Tcrtiwy sand 
contains a vast quantity of erratic granite and gneiss blocks. Uui 
wherevcr timc permit ted 11s to mako a careful invcstigiition, or 

-_ 
* I have preserved this nanie 11s iised in Greenland as a common denomins- 

tion for the Cretaceous formation, dolerite, dia5asc, basalt, the Tertitwy strittir 
included in basalt, and the striita at Sinnifilc and Pailasok, probably depositcd 
shortly alter the cessation of the eruption of the basalt, 
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Fig. ?.--Scctio?i Irforc any nioclern cleniidation had t n h  place. 
n. Tcrtiary strata without erratic blocks. 
I,. Glacial strata with erratic blocks. 

where, as is the case inmost of the places where plant-remains arc 
found, fresh sections are exposed, it is evident thnt these blocks 
linve been washed down from superjacent glacial strata of more 
recent date (b) ,  and in no wise belonged originally to the Tertiary 
strata (ai, 011 which they now lie. The accompanying Figs. 7 
and 8 show this clcarly :- 

Fig. 8.-Section along a modern mountain-stream (c- c’), with blocks dcnved 
from the glacial deposits zit tlic siirfacc. 

a, b,’afi in fig. 7.  

These Tertiary beds thcreforc do not afford :my evidence that 
the favourable climatic circumstances of the Terti:wy era liavc been 
interrupted by a seprtrntc glacial period, which has subsequently 
disnppcarcil. The Cretaceous, Miocenc, ant1 recent sand-licrls .ZTC 
in outward appc:irance perfectly :dike ; :mcl, if :I new c1cv:ilion 
should expose the sand-beds now in process of formltion i n  rii:iny 
piaces at  tho bottom of the Waignt, it  would bc vcry dificuli,, 
wherever they arc? destitute of organic remains, to distinguish theso 
from the Cretaceous sand-beds at Komc, or the Miocene beds nt 
Atanrkurdluk, Isnngoak, &c. 

It was formerly supposed that. d l  the coal-beds of Greenlnnd 
helong to the same geological period. Heer’s importxint diwovery 
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that the strata at  Kome and Ahnekerdluk 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 Sigillai*ia. This stone, however, appears either to 
have been brought hither as ballast or by ice. At least, we could 
not discover anywhere in these parts beds belonging to the old Car- 
boniferous Period.” Hcer’s discovery was not only confirmed by 
our researches last summer, but wo 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.-The Kome Strata (older division of the Cretaceous forma- 
tion, according to Heer). 

By this name I designate a sedimentary, coal-bewing fornution, 
occurring here and there between IConie and Elrlrorfat, 011 the 
coast of the Nowsoak Peninsula, S.W. of Omen&. The iii~me 
is taken from the place where the chief coal-bed is found, and 
which, in all probability, yielded the plant-impressions brought 
away by Gieseck6 and Rink. These strata, however, occur not 
only at Komc, but all along tlie above-mentioned coast, with the 
exception of a fcw interruptions by gneiss hills. The Home strata 
rest immediately upon uiidulntiiig gueiss-beds, probably filling up 
old valleys and depressions between them. Iqigher up the gneiss 
is covered by eruptive rock. The stratih generally lio tolerably 
horizontal ; but sometimes with a dip inwards of as much as ZOO. 

They are most developed in the ncighbourhood of the two cx- 
tremities, Ekkorfat and Kome, where the thickness exceeds 1,000 
feet. 

As the fossil Plants occur almost exclusively in the lowest strata, 
wc cannot, without a careful examination of the few fossils 
have brought home from the npper stratit, dccidc whcther the 
whole of this vast series of strata belong to the s:LnIe gcolo&d 
foimxtion or not. 11 is, however, probablo that the upper portlon, 
distinguished by its thick cod-bed, belongs to the next division. 

Most of the Kome strata consist of sand or soft sandstone, 
often interstratificd with shalc t and cod-bands. The shalo is 
generally mixed with sand, and, as it were, thoroughly corrocicd 
by acids ; and in these cases it is so loose that the fossil Plants 
it may contzrin can scarcely be preserved. Fortunxtely there is 
also found, espccixlly in the neighbourhooil of tho lowest conl- 
beds, a harder, sometimes argillaceous, sometimes talcose [ T I ,  shale, 
with numerous impressions, chiefly of Fcrns and Conifcrse (not 

Fossils rci~lly 1)elonging to the Coal-period ]lave been since found by I h .  
H:mcUloff, at liudtiset (Idapedition of 1871). 

f Among the somealvat foreign words and expressioiir rcvificd iir this I ~ * -  
print, tile word “ slate ” (Skifir, Swed., Schicfcr, Germ., &c.) is replaccd by 
( I  alll,]c 9)  (Skifcrlnger, Swd. P), nscd in tlic nomcnclature of English geologists 
for tllc liiniinatcc1 clays, of vurious cousistcnce, which eonbtitutc 80 1:lrgc ;, 
portion of these Tertiary and Crctaccous formtitions. The word ‘( slate 9 )  is 
applied by geologists in En@ld  Only to  roofing-slate and some metamorphic 

a. 

- ._ - -- _ _  

fiChiStS.-EDITOR. 
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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 almost be unravelled), Woven 
of leaves and other similarly altered remnants of plants. It is 
possible that this fossilization depcnds upon the action o f  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 tlie 
extremely corroded appearance 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 tho Colony, coal is thus col- 
lectod, not only at Kome, but also at Sarfarfik, Patt~rfik, Avkru- 
sak, and, less fi-equently, at  Ekkorfat. 

T o  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 stratay which appear, with a steep inclination, on the bank of 
the Karsok River at a height of 840 feet. Afterwards, slopes of 
basalt, boulders, gravel washed down from the mountains, &c., 
continue, until, a t  a height of 1,150 fcet, one arrives at  a terraco 
covered with gravel, in which a few angular pieces of graphite 
may be discovered, and fragments of a hard sandstone impreg- 
nated with coal. In  consequence of the unfituess of our Green- 
land assistants for real labour, our attempts to dig through tlic 
strata of gravel and reach tho 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 horizontal bed cight to 
ton 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 horzontally and near each ot,lier, and tile 
latter is situated about 300 fcet higher up [?I, it is evident that 
the Gruphitr at Karsok belongs either to the Crctoceous or to a 
stilZ dater period. 

* As stated above, the coal-bods probably do not belong to the Lower, but 
to the Upper Cretaceous (the Atune) beds. 



PROF. NORDENSICIOLD, EXPIN)ITION TO GREENLAND. 427 

PART IV. (“Geol. Mag.,” vol. ix., p. 449, &e.) 

Somewhat farther to the west of ICarsok, and about 50 fcct 
higher up, occurs another similar stratum, containing a mass of 
graphite, so soft that i t  may be cut with a knife. This spot was 
not, however, accurately examined. A similar stratum, of graphite 
imbedded in sand and clay, occurs also at a very great height 
:%bore the sea at Nialrornet ; but time did not admil of our visit- 
ing it. 

The graphite from IGwsok is perfectly compact, without nny 
signs of’ cleavage. On being heatecl, some pieces decrepitate 
violently and yield water. An analysis by Dr. Nordstroin gave : 

I. 11. I 111. 
Cnrbon - 93.70 95’68 ’ 95.42 

Ash - .- 4’02 3.60 3.60 
EIydrogen - 0.69 0 . 2 2  1 0.27 

Part of the loss mas probably 
oxygen. Thc ash contained per- 
oxide of iron, alumina, and 50 per 
ccnt. of silica; so that even these 
nnnlyscs indicate that this mineral 
is much nearer pure gmphite, with 
which it fully agrees in appcamnce, 
than the coal that is usu:tIly found 
in these formations. 

I n  the strata belonging to this 
division we found plant-remains n t  
thc €allowing places :- 

1. Ehhoifat. -The strata here 
rest upon a red pneiss, which has a 
tendcncy to break off in scaly flakes, 
thur forming rounded hills on the 
coast. Nearest to the gneiss, at an 
inconsiderable distance from the 
sliorc, a little above tlic levcl of the 
wvntcr : 

(1  .> (Lowest.) Hard sandstonc, 
unfossiliferons (GO feet). 

(2.) Carl)onacconq shale, wit11 
sandstone and conI-b:cnds, inter- 
stmtificd with thin layers of 
leaves of Conifrr! (30 feet). 

(3.) 11art1 red ant1 wliitc sand- 
stone (300 feet). 

(4.) Red sandstone, with bands of 
shale, and ripple-marked (30 ft.). 
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(5.)  Hard grey sandstone, almost like porphyry, inclosing round 
nodules of small stones and fra,oments of coal (100 feet). 

(6.) Alternating layers of sandstono 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. Angiursuit. - Yellow sandstone, interstratified with grey 
shale, with seams of coal and impressions of plants; the same 
stratum as No. 8 at Elrkorfat (Fig. 9). A t  Ekkorfat tho strata, 
with the exception of occasional irregularities, dip S.W., so that 
nearer Karsok the yellow sandstone (8) reaches to tho level of 
the sea. ‘We thus had an opportunity of collecting fossils 
from this stratum, at a place called by the natives Anginrsuit ; 
and these decidedly belonq 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 the sandstone, in horizontally strati- 
fied shale. 

4. Karsok.-The coast-land here, as has been mentioned above, 
is occupied by gneiss rocks, which, at a height of eight or nine 
hundred feet, are covered by a layer of slide containing fine im- 
pressions of Ferns. The shale, however, :Lt 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. Pattor$k.-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  Pattorfilr, first shales and then sand- 
stones reappear close to the shore ; the former with particularly 
beautiful fossils, found principally in the beds nearest $lie 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 mentloned 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 slope, 
scored by a number of deep ravines, which offer very clear sec- 
tions of the various strata of the forination, for the most part 
nearly horizontal, or slightly dipping inwards. The series is a s  
follows (beginning at  the top) :- 

On the brow of the liill - Uwsalt. 
About 1,500 l o  1,200 feet above Thick banhs qf pave!,  

the level of the sea. concealing the strata. 
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1,200 to 1,000 feet above 
level. 

[Shale. 
Sandstone. 

1,000 to 750 feet above sea-) S7~ale, with seams of coal, 
level. and a few plant-impres- 

1 sions. 1 sandstow. 
r A  tJiicR strutum of coa . 

I Sand. 
[Sandstone, very loose. 
~ C u ~ ~ b o ~ ~ u c e o z l s  sliale, with 

bands of sasad und coal. 
A coal seam. 
S~LUZC, wit7~ abundance of 
impressions of plants. 

Strata ?tot exposed. 
Giiciss. 

I 
1.50 feet above sea-level - 

This section was taken in a ravine opening inLo thc centre of 
Kome Bay. The fiiiest imprcssions of' Plants, however, occur in 
the neighbourhoocl OP tho house-sites, not far from the limit of the 
gneiss, which herc forms u. high mountain, immediately east of 
the river (Kook), which on that side seems 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 thc vnlley~ betweell the 
gnciss hills near the coast. The strata at Kome are separated by 
gneiss hills from the strata at Pnttorvilr, and these agnin in the 
same manner' from those of l<arsol~, Aiigiareuit, Avkrusak, and 
Ekkorfat. The mnin mass of the formation, which evidently once 
cxtended over Omenak Fjord, has been washed sway. Whether or 
not it extended inward, into Noursoak peninsula, under the basalt, 
i t  is impossible to say with certainty, as several of the deeper 
valleys are filled with ice. I think, however, that; this is cx- 
tremely probable, although the real IZome strata seem to be want- 
ing at Atnnekerdluk. They may possibly rea,ppe:ir between the 
last-mentioned place, and the gneiss formation at 'l'akkak. Calca- 
reous strata are entirely absent in the Greenlaud Cretaceous, and 
it is useless to look for marine fossils tliere : everything sliows 
that what we here have before us is a fresh-water deposit. 

The fossils are most numcrous and best preserved in the lowcst 
strata, and con&t principally of Ferns nud Conifera?. Leaves of 
Conifcrs and otlicr Plant-rcmains w e  also met with, dtliou@ 
rarely, in the upper strata ; but thcse, in consequence of t3helr 
friability, can hardly bo preserved. As regards these fossils, 
Prof. Os-\Yald Heer has made the following communication :- 

'( All the places where tliese remains have been discovered 
(Iiomc, Avlcrusak, Anginrsuit, IZnrsok, Eldrorfkt, Pnttorfik) have 
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the same Flora, the character of which is marked by numerous 
Ferns, among which the Gleichenicz ( Gleichenia Binhiana, + p i ,  
Giesechiana) play the chief part ; by a remarkable Cycad (Zamites 
arctica), magnificent leaves of which are forind; by a large 
number of Conifers (Pinus Crameri, Sequoia Reicliedachii, 
Widdringtonia gracilis, etc.) ; nnd, in addition to this, by the 
almost total absence of Dicotyledons. The fine new discoveries 
tend to confirm my opinion, already expressed,? that this Flora 
belongs to the Lower Cretaceous, in all probability to the 
Urgonian stage. This is particularly shown by the beautiful 
Cycad, Glossozamites Ilbheneggeri [?I, discovered at ICome. The 
Greenland collections contain many specimens which resemble 
the plants from Wernsdorff, belonging to the Urgonian, and 
have exactly the same charactor as those from ICome. Among 
the most remarkable new species from the Greenland Lomer 
Cretaceous, a fine Tczniopteris, n. sp., an Adinntum (both from 
Avkrusak), and 811 elegant new Sequoia from Pattorfik, defierve I 

special‘mention.” See the Lists, above, pp. 386, &c. 1 

II.-TJz Atam strata (Upper Cretaceous, according to Heer). 
These strata occur on the south side of the Noursoalc Peninsula, 

between Atanekertllulc and Atane, and prohably also farther on 
towards the north on the eastern side of the Waignt. Some few, 
and not clearly determinable, vegetable remains from Kome (750- 
1,100 feet above the sea), and from the strata situated newest the 
sea-level at ICudliset$ (Ritenbenlc’s coal-mine), probably belong to 
this formation, which contains more sh:ile than eithcr the subjacent 
Cretaceous strata or the superiinposed Miocene beds, besides sand 
and soft sandstone, but xi0 limestone. The thickest coal-beds 
in  Greenland-as well those at Atane (the richest I have secn in 
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 ensc with the strata inclosing retinite 
(not amber) at Hare Island. Small nodules of resin, however, 
occur in the Greenland Miocene. 

Fig. IO.-Lomer series of strata at Atanekerdluk ( “ L o ~ c r  Atanclcerdluk,” 
IIcer). 

* For the later determinations of thcse charactcristic Plants, see Prof. 
neer’s Lists in his “I<reideflorn,” &e., reprinted nbove, pages 386, &e.- 
EDITOR. 

t IIcer’s ‘‘ Blorn fossilis arCtiCB.” 
J The “PPer stratn in the neighbourhood of ICudliset are Mioccne. 
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Fig. 10 shows the succession in the lower portion of the 
section seen at Atanekerdluk. The mas3 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. 

A t  Atane the adjoining cliffs nearest to the water's edge are 
concealed by stone and gravel, consisting partly of sandstone and 
partly of basalt and basalt-breccia containing zeolite, Over those 
we have : 

At 450 feet, liorizontal strata of hard sandstone. 
At 600 feet, shale, which soon alternates with sandstone. 
At 650 feet, a thick coal-bed resting upon fine shale, with im- 

pressipns of Plants (Upper Cretaceous) and particles of resin. 
Then again shale, often interstratified with coal-beds of con- 
siderable thickness. 

A t  990 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, and lastly basalt. 

On the fossils from these places Professor Heer remarks : " The 
fossils from the lower strata at Atanekerdluk belong probably to 
the Upper Cretaceous. This appears from :- 

G I. The presence of a remarkable Cycad (Cycadites Dicksoni). 
I t  is true that this is not altogether consistent with the suppo- 
sition that these impressions belong to the Eocene formation [ i)] ; 
but at  m y  rate no Cycad, and especially no Cycadites, hus hitherto 
been found in strata belonging to the Eocene epoch. 

6' 2. The frequent occurrence of Ferns. 
'( 3. The occurrence of a Sequoia scarcely distinguishable from 

Sequoia ReicJienbacJ& ; 
'' 4. And of a Credneria, of which, however, only fragments 

nre before us. 
"On the other hand, this Flora differs entirely from that at 

lcome, especially by the presence of pretty numerous dicotylc- 
donous leaves, which are, moreover, quite unlike the Greenland 
Miocene plants. The investigation of these fossils prescnts 
serious difficulties, as the greater part of theam are those of full- 
bordered leaves with a complicated nervation offering but few 
fixed points of discrimination. One leaf seems to agree with 
Maynodia adternans, Kcer; from the Upper Cretaceous of 
Nebraska. 

6' These dicotyledonous leaves indicate the Upper Cretaceous 
formation, but to which of its sub-divisions the lower strata at 
Atanekerdluk are to be assigned Can only bo determined by a 
closer investigation. This new flora is, at any rate, one of the 
greatest discoveries of the Expedition of 1870, opening, as it docs, 
fbr North Greenland an cntirely new geological horizon, which 
s h o ~ s  that in the Arctic regions, as in Europe, Dicotyledonous 
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Plnnts do not occur in the Cretaceous beneath t+ Gault, whereas 
immediately above it they appear in a great variety of forms. In 
North Greenland then, as well as  in Europe and America, the 
vegetable world underwent great changes during the course of 
the Cretaceous age.” 

111.-The Miocene Formation. 
During the Miocene Period masses of basalt, sand, and clay, to 

Q depth of many thousand feet, were piled together in the district, 
of Greenland we are now considering; and by f’ar the greater 
part of the rocks on D i s h  Island and Noursoalr Peninsula 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. 

( 8 )  Basalt, Tuff, and Lava, several thousand feet in ‘thickness, 
usually as regularly stratified as sand-beds, ofteu alternating 
with basalt beds. At  about the middle of this basalt formation 
layere of fossiliferous clay, wnd, and ferruginous clay, of liniitcd 
thickness, arc met with. 

( c )  Loose layers of sand, and one or two bands of clay, deposited 
on the southern coast of  the Isle of Disko, bet wee?^ 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 Hew, the Miocene Period. As the strata 
are, nevertheless, in geological respects widely different from wich 
other, I give an account of each separately. 

111. u.- Upper A t a n e h e d u k  sb.ata.-At Atanelterdlulc we 
mcet with fossils from two different stages, namely : ( 1 )  between 
300 and 400 feet above the sea, shales with thin sand-beds and 
coal-seams (e, fig. 12, fiirtlier on), with fossils imbedded in black 
shale and belonging to the Upper Cretaceous (the Atane stmtx 
described above, p. 430) ; aud (2) thick sand-beds, with occasional 
shales (e ,  d), confaining but few fossils. At  1,000-1,200 feet 
these layers of suiid begin to be interstratified with. a ferruginous 
clay, which, as well us the sandstone close to it, 1s remarkably 
rich in impressions of‘ plants. The greatest part of the fossils 
that hiwe beeu brought home from Greenland 1)elong to this 
locality, of the discovery m d  scientific examination of Ivhicli I 
have already given a succinct account. Here I will o~lly add a 
few words on the hitherto imperfectly, and in part, inaccurately, 
described geognoatic relations of the place. 

By the name “ Atanekerdluk,” tlie Greenlanders designate D little 
peninsula, 400 feet high, conncrted with the main1:ind by a small 
isthmus, in the southern part of the Waigat, and forming a projec- 
tion from the cliffs of Nuursoalc, which are bold everywhere else, 
and rise to 3,000 feet even close to the coast. This place was 
formerly the seat of n Greenlanil colony, round a Daiiisli “ out- 
post ’’ (Utliggare), but is now uninhabited. Deserted house-sites 
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and paths, which iu Gi*eeulnnd reiiiain unoblitcrated for a great 
length of time,” and n number of graves, still scrve to remind us 
of the now dent1 01% scattered little colony. The peninsula itself is 
formed of a rusty-brown, rather coarse-grained dolerite, composed 
of two species of fC1SlJar (labradorite and sanidin ?), titaniferous 
iron, in thin hexagonal laminz, nnd augite. In this it differs 
from tlie genuine Greenland basalt and basalt-tuff, although it  
evidently only forms the oldest link of the vast volcanic and 
plutonic chain of rocks of North-west Greenland. A t  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 
supeij acent sand and sandstone beds. 

Immediately on tlie otlier side of the low isthmus, which rises 
oiily a few feet above the water, uniting tlic peninsula with tho 
mainland, we first meet with the aliovc-described Ataiie strata (c) ; 
then follows sand, after wliich a basalt bed again, covered by 
layers of sand alteriiating with shale, and crossed by vast plutonic 
veins (n, 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‘ saiid is found melted, or rather rusted, 
into the surface of the dy1rc.t Tho uppcr part of‘ Ihe dyke 
generally forms a ridge stmding up from i l ~ c  surroiincling loose 
layers of earth. Between the layers of slink mc iiiici one or two 
mal l  seains of cod, and in the sand here and there a carbonised 
stein of a tree, but no rcal impressions of leaves, until me conio to 
a height of 1,200 feet :hove the sea.$ IIcre coinmences sand or 
aandstonc, with clay, covered by shale, and intorstratified with 
tliin beds of ferruginous clay-rock ( b ) ,  often divided into large 
or small lenticular masses, and extremely ricli in Miocene fossils. 
Tliese occur not only in tlie ferruginous clay, but also in tlie 
s~irrounding soinewliat hardened sandstone, and iriny pcr1i:q)s 
be obtained from this sandstone in greater perfcctioll tlii~11 fi.0111 
thc extreiiicly hard and ininiaiiageable ferruginous clay. WC 
O R C ~  foulid i n  Ilie sandsf oiic nodules and flat ellipsoids o€ ferrugi- 
IIOUS clay so full o f  remains of plants, cspeci:tlly on the surfiwc, 
that i t  looks as if these nodules, before they had been imbedded 
in tlie saiic1 asid Ii:irtlcnecI, llatl been rolled in n 11eap of leaves. 
Tlic fcrrnginons clay has, when newly broke11, a d:~~,lc-grey 
fractiw, wliicli, by pxpoqure to  the air and tho polid~iiig ctreci 
of thc sand, : q n i r w  a po1ish and a bricli-bro~vn ~01onr. I’ieres 
of it arc pIcntifiiIly fic:LtiCred nbou~ iu the co~ifi i i~d locality 
where ilicsc vcgctahle rcinnins occur. In the Enme saiidstoiir, n 
little south of the  poi wv~ierc tho impressions of 1e:~ves :W 

mct with, may Ijr foljnL1 nt t ~ i c  cdgc of tho glen, very dcep at 
-_---I_____ 

* Rinlc mentions patlis still reniuiniug in distiicts uninhabited since tlie time 
of the old Northmcn colonists, and n e  ourselves could clearly distinguish :it 
&jn the paths roiind the long-(lescrted house-sites thcre. t Tile remarkably slight cRcct mliicli the criiptive rock has prodnccd 011 tlic 
hurroanding liiyerh of sand aSto1dled Mr. I ~ r o w n  a h .  

5 108.i lngleficld ; 1175 iiienii of six rncasuremcnts with thc  niicioict 1)3’ 
JVhylnper; 1203 by  thc aneroid u-ed by tho Expedition of 18iO. 

36122. 141 IC 



tIiis spot, t,ruJilCs of trees, the tops of wliioh rise a1)orc the sni;d, 
or form black spots iii the white s:ind. An excavation  vas niade 
in our presencc, and we saw, as the annexed woodcut indi- 
cates, the roots branch out in an underlying clay-bed. There 

can, therefore, be no doubt 
that these trunks once grew 
in thc place wliere they are 
now found. Above these 
st.rata is sand, then a tliiclc 
stratum of basalt, over which 
sand again, and lastly :L 
lxrsnlt bed, perhaps 2,000 
feet thick, and, as fa]* as one 
can judge from n distance, 
not intcrstratified with layers 
of sand or shale. 

A t  htanekerdluk itself the 
strata follow the direction of 
the strait (or, more correctly 

S.S.E."), ani1 tbc slope, as 
indicated in the following sections, taken from D ravine the direc- 
t,ion of which mas at  riglit angles to the shore, is 8O-32' E.N.E. 
Further lip in the strait the strata grndunlly sink, SO that tho 
capping of basalt renclies do.rvii to thct surfacc of the #ea a litf,IG 
nortli of Atanc. The perturbations a t  Alanelrerdluk, therefow, 
wein to have been only local j and, on tlic whole, thc st,rata may 
be said to lie nearly horizontal, with a slight dip to N.W. 

This Miocene formation has evidently in former times extendcd 
completely over tlie Waigat to Dislco Ish,  at the south-east xngk 
of which i t  attains its greatest tliiclrness. Onc may lierc see from 
thc sea sandhills of 2,000 or 3,000 feet high, often, but not alwayp, 
containing basalt-beds. The chief substauce of the mountain 
consists of vast horizontal sand-beds, intcrstratified with tliinnisIi 
beds of clay, and occasional horizontr~l cod-lxuicls, with carbonised 
stems of trees, sometimes in their original position and of donsi- 
derable size. A stem of this kind, two fcet in clia.nietcr, ivm, for 
example, seen in a rock in the district about Rludderbugten. The 
quantity of carboiiised stcms is often so greiit that the Grcen- 
landers collect und use them as fiicl. Silicified t,rcc-sterns are also 
met. with, though more rarely. Tho greatest numbrr of impres- 
sions of leaves occur, both on tlie western shore of the Wnigat, 
and at Atanelccrdluk, almost invariably in n hard, grey, ferruginous 
clay-rock turning red by exposure to tho at,niosphern (" Atann- 
licrdlulcstonc "), which forms either peculiar beds, one or two 
inches thick a i d  a few fiLtlioms in extent, or lenticular masses 
in sand or clay, or small balls in huge, almost spherical sandstone 

* Mean of several observations made in the ravine along thc side of which 
I ascended thc slope. Brown gives E. and W. as the direction. Tlic difference 
pmbably arises from the cireumstancc that the magnetic perturlmiions at 
AbnukercUuk are of a local nature, and thus dift'ercnt iii differcnt r;iviilcs. 

FIG. 11. 
- -- - 

Fig. 1 l . - l~i t l l~l l i l~is~ 'd  tr('c 1 n u r l i  ;it spc:&iiig, st,rilce true N.N.\$T. 
At;~ncltcrdluk. 
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nodules, scgrcgntcd in  ihc smid by the infiltrat,ion of some coil- 
glomernting mcdium, ant1 often of rcmnrlinbly rcgulnr €orm ant1 
Fome yni~lq i n  scction. A t ~ ~ ~ c l ~ ~ r d l l i l i ~ t o ~ i ~ ,  likc the  ncnrc\f, 
s:uiils :ind clnys nlways contnins reniains of' leaves, wliicli m:y 
then citlier form small separnte layers or an isolated nodule 111 



Froin tlie Lower Miocene sti ;ita at D i sa  TVC collected fossils 
at  Ir'lakkerkuk, an? near Mudderbugten, Isungoalr, Ujarasusuli, 
and Iglosungoak. These localities are not to  be compared with 
Atanekerdluk for richness in fossils. 

111. B.-Ipsot*isok strccta,-By this name I design& the thin- 
nish layers containing fossils that occur imbcdded in the basalt of 
the high hills. Such strata have been met with a t  

A little north 
of A t m e  the basalt sinks down to the surface of the sea, and 
from a distance it is impossible to discover in the very regularly 
fitratified basalt-beds, ending at  the shore with a vertical sectioii of 
several thousand feet, any sand or sh& beds. Neither do the 
Grecnlxnders know of any other coal-beds in that neighbour- 
hood than one which is met with a t  Netluarsuk, a t  an elevation 
of about 1000 feet. The strata are Iicre, for :L distance of a 
few dozen feet, exposed at a steep gorge betwecn the basalt 
hills. They seem to be of trifling thicknesu, and consist of 
:ilternating beds of from 0 - 2  to 2 inclics thick of sand, co:il, 
shale, and a ferruginous clay, different in appearance from the 
ferruginous clay nt  Ata~ieker~lluli, tlioilgh, like it, full of fos- 
sils, chiefly of Fir  leaves and twigs, mixed with clay or coal. 
Among these fossils occur iiot only leaves and cones, but also 
sccds. The coal consists iilmnst exclusively of flattened and 
carbonized sterns. 

fjfsorisoh, about twc1w miles from llie coast, a i d  2250 fceL 
above the sea. W e  visited tlie spot from Ilolliinclnrbugten 01' 

Itiblit, situated a littlc to tlic nortli of Ninkornet. Some dis- 
tance from the coast me first find tliicli layers of a rocli, which 
npl)cnrs to be a much changed siliceous slate. Afterwards 
t l ~ e  path proceeds up stcep slopes of basalt detritus and basalt 
rocks, 01' (at 2300 feet) extensive plains, covered with the same 
material, and, at  the period of our visit-, free from snow, though 
hardly clothed with any vegetation. Here one has to pass long 
distances over weathered and crumbling slabs of basalt, which 
show tliat the uriderlying rocks :ire everywhere composed of 
ci uptivcl mxsscs. From tliesc plniiis consiilcrablc basalt hills rise 
further inward, among which I<iniiitok-a lofty ~nouataiii-ridge 
between Kinkornet aiitl EkItorfat-is the largest. This 1nouiit:iiii 
Is probably 5000 or 6000 feet high, and, seen from a distnuce 
:ipyears also to be composed entirely of the eruptive rock common 
in tliedc parts. 

Somcwlia~ beyond the spot whcre one passes the Iiighcsl 
point of the plains are some shallow valleys. I n  the slope of 
one ofthem is tlw spot which formed the object of our  visil. 
The pl:ice betrays itsclf by 1:irgc and sInall l'icces of coal lyiiig 
mixed with the b : i d l  dctritus ; and. on digging herc, sedimei1t:iry 
strata, coiisistiiig of coal-scams soiiw inches thick, sandy cltty, and 
fine, grey, h:irdened clay are discovercd. The clay contiiins im- 
lwessions of plants, and among the coal flattened and imperfectly 
arbonizoci trce-stems are niet with. Silicifieil woocI is also found 
in the gravel. The scliibts $ire evidently of no great t1iicl~- 

Netluaisuk, between Noursoak and Noursali. 
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ness, but regularly stratified with a dip of about 10' towards the 
north. 

Assa~aR.-Immediatcly south of Komc River, Noiirsoaklaiid, 
the coast consists of lofty gneiss rocks, between wliicli :I num- 
ber of glaciers project. One o f  these, Assakak 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 
tlie sea, but is separated from the shore by a low foreland, 
covered with boulders or" gneiss, and passing without any discover- 
able line of demarcation into the glacier, which is there also 
itself covered will1 gravel. The gravel, however, here principally 
consists of angular fragments of basalt, among which pieces of 
charred jvood may be here and there remarked. Higher up tlic 
mass of chsrred or silicified woocl incremetl ~o~ibidcr:tbly, and was 
often piled together, as if by huiiiaii hmd. I t  was, howcver, casy 
to satisfy oneself that this was not tlie case, but that the coal came 
from some etratum in thc neighbourhood of' the glacier, on the 
surface of which i t  uow lay scattered, chiefly at a height estintdcd 
by me at abont 300 feet. Tho nearest high mountains snrround- 
ing the glacier seeiiied to consist of giiciss, liornblcnile-slate, etc. 
A tliiclr fog prevcuird us from seeing far inward, and induced lis 
to defer an exciirsion we had intended in t l in t  direction, which 
probably, as fiw as: the object of finding tlie stratum from wliich 
the pieces of wood had come is coiieerned, would not have been 
crowned with success. I n  fact, it is probable that the .fragments 
of wood belong to a Tertiary stratum bemath the glacier. After 
a careful seaseh, pieces of clay and sandstone were found, con- 
taining remnants of plants exactly similar to the fossils at Ifsori- 
solr, whcncc I draw the conclusion, that tlie strata, whence the 
coal has originated, were about contemporaneous with tlioec of 
Ifsorisolr and Nctlunrsuk. 

The strata oE this horizon are separateci from the Lower 
Miocene strata at Ataiickerdlulr by basalt-beds several thousand 
fcet thick, for tlie formation of which an immense lapso of 
time must have been required ; and one would accordingly oxpect 
to find here remains of a vcgeL%tion very difYci*ent fioni tlic 
Mioccnc vegetation o f  Atanekerdluk ; but this is not the case. 
According to Professor I-Iocr, the fossils in both these placcs h:tvc 
a purely Miocene stamp. As cvideiice of this, Professor IIoer 
ndduccs tho presence of Sequoia La?t!/sdo?y'ifii, at Ifsorisoli, and 
that of Taxodium dist icIium, Glyptost voh u s  JZuvop @us, and 
Chamlecyparis illassiliemis at Netlunrsak. 

. 

1V.- The Si?iri$ll stratu. 
At Goilllav11 tho lmtsdt rests iiniiiediately up011 peisg,  but only 

a little way to tho enst the erq)tivo r o c ~ i  reaclics tho sea-level j 
:Inti rowing liitlicr iIlollg tlic southem &ore of Dislio, we pass 
cliffs of basalt-tllff t11 id  basalt, often (as, for examplc, at tha 
131.~ni~vinsli:~mlloll) brolicii u p  in iIie most splendid maiiiicr iuto 
liexagonal b:bsalt columns, basalt grottoes, arid basalt arches. 0 1 1  
tllo other si& of ~ r e d e d x h  the basalt first begins to bp inter- 
fitralified wit11 S L L I I ~  u d  side Lcda, which p ~ o l ~ ~ b l y  are tlic bugin- 
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nings of those vast sandy strata tlint meet ns 011 both sides of the 
entrance to the Waignt. 

Further on, at Puilasok and Sinnifik, the shore itself consists 
of sandstone, with very thin shales, here and therc inten*upted 
by basaltic cli&, with a worn and smooth surface. The sand- 
stone around the cliffs is not in appearance distinguisllablc 
from the sand still hcapcd by the action of wind and \v&VC 
around the basalt rocks on the shore. Everything seems to S~IOW, 
that in many places I~ercabouts, % we hare before LIS sand-beds 
deposited between basalt rocks. In this casc thcse layers arc 
inore recent than the whole basalt formation ; and the fossils tlicy 
contain, imbedded partly in :in cxtremcly brittle bhale, partly 
(at Sinnifik) i n  hard marl-nodules resembling those at Atam- 
kerdlulr, but not containing very inucli iron, are of iutcrest as 
indicating the limit of the period during which this tract W:IS 
tlic scene of the vast volcanic eruptions which have given rise to 
tlie basaltic masses of North-wcst Greenland. Thcsc fossils con- 
sist, at Puilasok, of fragments of leavcs of broacl-leavcd trecs 
(Salix, Myrica, Plantanus nceroides, Crategus aittiquo, etc.) ; 
:tt Sinnifik, of leaves of both brond-lcavcd trees and Conifera: 
(fkguoin Langsdory’ii, yuxi tes  Ohikii, Populzls urctica), and, 
nccort~ing to %er, bear constant witness to a Miocene, perhapa 
an Upper-Miocene epoch. If this be so, the volcanic agency in 
these parls commenced during the Cretaceous and terminated pre- 
viously to the close of the Blioccnc period. The  basalt-beds in 
the Cretaceous and Lower (Greenland) Mioccnc are, howcvcr, 
quite trifling in comparison with those wliicli covcr the Miocene 
deposits at ,Alanckerdluk, Ujarasusult, Isungoak, etc. Accord- 
ingly in tliesc (Greenland) districts the volcauic action attainccl 
its greatest intensity in the Middle Miocene. 

During our involuntary stay at Godhavn, I mnilc nu excursion, 
in compmiy with some con~i~ades, in a boat manned by Grecn- 
landers, to tlic spot wlicnce the Rndolph meteoric iron was 
~11pp0sad to have becii triltcn, namely, thc old wlialing-station of 
Portunc Bqy, in the neig1ll)ourhood of Godhavn. 0 1 1  arriving 
there, I ordered the Greenlanilem to look aftor h e ~ ~ y ,  roicnd, 
rusty-browiz sloizes, tuhiclh I I m e W  ~ o u l d  certainly bc f o w d  
somewhem thereabout. It wns in vaiu. NO meteoric stones, or 
rather pieces of meteoric iron, were on this occa5ion found ; but 
before leiwing the spot I again repeated lo the Grecnlaiiders, 
tliat pieccs of iron of the nature drscribcd w r e  most ungucstionably 
io  be nwt with soincwlicre i ? ~  thot mi~7hL6ourhood, anrl I promised 
them a reward, if they could discover them, against niy rctarn 
in thc autumn. 

When, at thc end of‘ August, we returned from Oiiiennlc to 
Godliavn, one of the Greenlanders cominuuicated to me, will1 nl:iny 
1;veIy gcstures to express their size, shape, ctc., illat t h y  Il;td 

* In this neighbourhood we even meet with Rand SCZLNS bcnenth bas:dt. 
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decideilly hit upon tlic stones I had described. A sniail sl~ceinicn 
was shown, mhich confirniccl the statement. 

The place where the iron inasses werc found was not, however, 
at Forhilo Bay, but one of tlic shores most djficult of access in 
tlie whole coast of Danisli Greeulnnd, namely Ovifak, or the B ~ U C  
IIill, which lies quite open to tlie south wind, and is inaccessible 
in even a very moderate sea, bctwe.Cn Laxc-bugt and Disko-rjord. 
I scarcely need mention that this discovery complctely altered tho 
plan for our further excursions. Our intention liad bcen to 
employ tlic rest of our sojourn in Greenland in nu examination of 
the basalt formations between Slrandsen and Godhavn, aiid wo 
liad therefore, ilnnicdiately on our arrival at Godhavn, hired two 
whale-boats iii:~nned with Grcenlandcrs, witah B view to rowing in 
bhort day-,jonrneys with them along the coast of Dislto to the 
castward of Godhavn. These boats, on the morlliilg ~ 1 1 c n  the 
discoveiy of the meteorites was made, lay ready and provisioiicd 
on the strand. We immediately set sail, and, favoured by u 
tolerably good wind, wc sailed westward to Ovifak, where we 
arrived the sanie evening before sunset. The sea was calm, 
SO that it was possible to land, aiid the very stone at  which w e  
]:by to was itsclf a piece of meteoric iron, probably tlic largest 
piece yet known. On searching more carefully we further dis- 
covered two large aiid a great number of sinaller pieces of 
meteoric iron scattered over an area of ~t few square Lthoms in tho 
vicinity of the largo stone. 

The meteorites lay as on the accompanying ]nap and section,* 
between liigli arid low water, among rounded bloclcs of gneiss 
and granitc, at  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 B besnlt ridge, a foot liigh, 
rises from the detritus on the shore, and coultl be followed for tL 
distance of four  metres, and is probably part of the rock. ~'w:LI~c~ 
with this aiid nearer to tile sea is aiioher similar ritlgc, also about 
four mctres long. The fOTllLCT cosztaincd hzticular dis- 
coi&//, blocks of iiickel-iron, like meteoric iron, in  external 
qq)carance, chenmical nature, rind relation to the atmosplierc 
(wcatlleying). 011 being polished and etchcd this iron cxhibihl 
fine Wi~1i~1anst&dtiali figures. The native iron lay iiiibecldcd in 
thc basalt, separated from it :Lt thc most by x thin coating of' rust. 
Morcovcr, in that basalt, i n  tlic neighbourliood of the blocks of 
nativc iron, iiodulcs of hisingeritc wcre found, cvitlciitlp formed 
by the oxidation of the iron, as also sniall imbedded particles of 
nickel-iron. 

Tlic meteorites themsclvcs were of various C O ~ O U Y ~ ,  from tlint of 
toinbnc (pinc.li-bcclc) to I iisty-brown ; and in snine places at  le:Lst 
t h y  hac1 a inctnllic lustrc on tlic su r fhe .  &re and there one 
could discovcr 011 thcir surfncc, :\nd in tlic iron neal'est tllc SIW- 

~- . - ______ --- 

* Tliis M I L ~  ( ~ ] a t ~  VTJI., fig. 1 I U I , ~  2 ) ,  jiihertcd at 1). 355, '' G d .  Mag." for 
August, with Part 11. of l'rof. Nordcnbkiold'h papcr, 1s w t  rrWoi~uccd 11crc.- 
EDITOR. 



face, picccs of basalt, or fragments of' a crust of bnsnlt, pcrfcctly 
similar to the basalt in the above-described ridge. Thc inner 
part of the iron mass containcd no basalt, and as far as analysis 
has yet been able to discover, scarcely any traces of silic:a. I n  
the neigIibourIiood of the sm:tIlcr stones the sand and gravel W C ~ P  

riisty with tho effects of tho weathering of the mctcoritcs, yet 
tilcir iippcr surface was usually pretty piirc, hiit the under sndacc. 
gcncmily rusty. The hrgcr stones werc strongly polar-magnotic, 
so that tlic IlPlJ?' part oE the stones nttmctcd tlic north, the lower 
part thc 6011th pole of the magnetic ncedle. 

Within the nrcn representctl on the mnp above-mentionccl not 
excccding $50 square metres, thc following blocks of metcoric 
iron were found by the Expedition of 1870 : 

PIG. ~.t.-Tlic threc Iargcst Mctcoric Stone\.* From a sltetcli made on 
thc spot by nr. Th. Nordstrom in 1870. 

Irilog. 

mctrcq, srnnllcst 1 .7  m. Probablc weight - " 21,000 
1. Ovally rounded. Greatest diam. al)ove gronnd 2 

2 .  Ncarly sphcricnl. Grcntcst and least diam. above 
ground, 1.3 and 1.27  ma. Probable wcight - 8,000 

3. Somewhat conical. Grcatcqt and least t1i:un. :tbovc 
ground, 1.15 and 0.85 mct. Probablc weight - 7,000 

4. Oval stone, weighing - 142 

' 6. Another : now belonging to the British Muscuni j about 87 

8. A stonc ,, 81 
9. A stone ,, - about 42 

IO. A stow 18 
11. A stone 24 
12. A stone, whicliimmcdiately nftcr our arrival hornc fell 

abont 54 

5. A drop-shupcd stone, weighing - 96 

7. A stonc, weighing - - ,, 54 

to dust ; originally wcigliing 
13. A mallcr stow, wcighing - 0 . 4  

9 ,  

2, 

3 * 4 14. Anothrr 
1 .i. Anotlicr - d  

Scver:tl Icnticulw picccs of iron from tlic bastilt vciii, 
., . i 

3-4 inches thick, wcigliing altogether - - about 100 

* No-. I ,  2, and 3 of thc list: htongld to 1Guiopc by the Swedish G r c c d t ~ ~ d  

-_ ___ - - -  

~ x P e ~ ~ i t l o 1 1  of 1872, Undcr comm:md of &pt. 13:iron von C)her. 
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The Oviftlk iron is extremely crystalline and brittle, so that 
smaller pieces may be broken with a hammer j and, with tlio ex- 
coptior, of the little bits of basalt on or near the surface, i t  is not 
mixed with any silicates visible to the naked eye. The iron from 
the basalt ridge differs from the othor by a rougher fracture mid 
greater toughness. With the naked eye ono can seldom discover 
:my nodules of troilite or iron-sulphide. In  the weathered detritus, 
on the other hand, a few black magnetic grains were found, with 
strongly reflecting fncettes and octuhcdral surfaces, which on 
examination we found to be magnetite. Wlicn cut and polished, 
the different spccimens veried very greatly ; on sonic of them pnrts, 
yellow as brass, of troilite were discernible, and the polished 
surface of the metal itself :qy>enred, when the light fell on it in a 
ccrbin direction, divided into rountled pnrts, of different brillinlicy 
and shades of colour. Otlicr pieces seemed to €orin a pcrfectly 
homogeneous aggregate of crystal ncedlcs of carburetted nickel- 
iron. The Widmanstadtian figures were visible after ~tching on 
soine, but not all, of the specimens. These wcrqparLicuZav2y dis- 
tinct on, the irox from the above-?nocf i o m d  basalt ridge. I n  
gonerd the iron W [ ~ S  SO 11:lrd thiit thcy would not undcrtake ut the 
ironworks to snw througll :my of tlic largei. balls, in conscqacncc 
of which I know 110 moro of tho internal character of tho metcoric 
iron t,haii what I could asccrtniii from the specimens which fell t;o 
pieces. 

PART V. (‘6 Geological Mag.,” for November 1872, p. 516.) 
Notwithstanding the very inconsiderable amount of sulphur i t  

contains, this Greenland iron has a remarkable tcudency to fall bo 
pieces by the action of  the air. The weathering depends 011 all 
oxidation, probably produced by a quantity of chloriiie contained 
in tho iron, and its great porosity ; nevertheless, some of tlle 
phenomena connected with the weathering still appear to me in- 
explicable. I shall tliereforc somewhat more fully detail the 
observations and experiments made towards explaining this very 
disagreeable circumstance. 

The Ovifak meteoric iron does not fall to pieces at the place 
where i t  was found, though sometimes washed by the sen, some- 
times left bare ; but on the shore i t  was preserved at tho temperature 
of the sea, which varies but little during the whole year. 

Even during the passage, when the masses lay paclced in  wooden 
chests in the hold, and were exposed to a very moist atmosphere 
and at a temperature but little above f&ezing-point, the unbroken 
stoncs did not m f h  perceptibly ; whereas almost all the fragments 
packed in the s m e  nianner split into picccs, moro particularly 
tllohl: which I had preserved in the iientetl callin. 

From sonic of the pieces of iroii sea-green drops oozed out, which 
afterwards became reddish-brown by tlio action o f  the aLinosphcrc. 
‘ylley contained protochloride of iron with traces of sulph&. 

One of tho larger pieces, which, after our return home, 
placed in a i’oom of ordinary tcmperaturc, so011 began to crack 011 
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its surface, and ultimately, when unpacked two months later in 
Stockholm, crumbled to a reddish-brown powder, consisting 
partly of fine rust-powder, partly of angular bits of iron, rusty on 
the surface, and varying in magnitude from the size of a pea to 
that of a hemp-seed. An entirely unchanged, and thcrefore, on 
fresh fracture still metallic, portion of Stone 4, bcgan at Olle  
corner $0 rust, swell and crumble, while tlic remainder of the 
iron remained unaltered. The rust spread itself like a fungous 
growth over the rest of the piece, and extended itself to the interior, 
which thereupon swelled and crumbled like an cfiiorescent d t .  
Duving this time the weight of the piece of iron increased. 

Wciglit of LI fragment of iron when packed - 29'935 gr. 
,, ,, after 129 days - 30.143 gr. 

Weight of the unchanged iron - 24.529gr. 
ho tliiit 5'406 gr. had weathered away to a rusty-brown powder 
and during this time had increased in weight 0'208 gr. or 3.8 pci. 
cent. 

I n  a hermetically sealed glass tube the iron was completely 
unchanged. 

In  a glass tube, that had been hermetically sealccl, but in which 
a fine crack had talcen place in cooling, the iron continues to 
crumble. 
In a eudiometer over mercury, the iron in a few days absorbed 

a considerable amount of oxygen, in consequence of which the 
mercury rises in the tube. 

I n  alcohol, the iron does not crumblc. I n  water, it riists, but 
does not appear to fall to pieces. 

I n  air dried by sulphuric acid the cruinbling process inkcs placc 
slowly. 

Varnishing does not fully protect these pieces of iron From 
weathering, not even if immersed in warm copal-varnish. I 
thought at first that the cracking was the result of the contracting 
and shrinlriog of the mass, but this is not the case. On the con- 
trary, the cracking is caused by dilatation. With what force tl& 
operates may be judged from the fact, that piece of iron, on 
which chiscl and saw are used without effect, is brokcn or bent by 
the decomposition of the mass. I n  general, cracks first appc;w at 
riglit angles to the surface of the stone ; these divcrge as from a 
centre, and, at a depth of a few lines below the snrfticc of the stone, 
meet a crack that runs parallel with tho surface, which, by the 
swelling of the overlying crust, is soon formed into (L little dome, 
sometimes an inch in height. In  tlic meanhic the overlying 
crust is raised, doubled up m d  broken in n nianner which bears n 
striking likeness to the doubling o f  the stratified rocks by the so- 
called eruptive forces,-that is, if onc supposes that the cracks, 
instcad of being empty, are filled with detrituo, which gradually 
Iiardcns to an " eruptive " rock. 

Wlien fragments of tho largest stone, weighing 134 gr,, wcre 
llcuted to redness, they parted with nearly two litres of gas, or 
about 100 times thc volume of the iron, as also :I considorable 

f water, which, like the gaa, had n bibUmih0US smell. 
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Iron - 
Niclcel - 
Cobalt - 
Copper - 
Alumina - 
.Lime 
Magnesia - 
Potash - 
Phosphorus - 
Sulphur - 
C h F n e  - 
silicic acid - - - 
Insoluble portion - 
Carbon, Organic matter, 

1 -} 
Soda 1 I} 

Oxygen, and\vater (loss)} 

I. 11. 111. 
84.49 86-34 99-24 
2'48 1'64 1.24 
0.07 0'35 0.5ti 
0'27 0-19 0.19 

0'24 - 
0'04 0'29 some triiecs. 

liardly pcrceptiblo{ o. - 

to weigh. { 0.14 0.12 

4.37 o'G(i 1 0'69 

1 0 ' 1 ~  3*71{  11. 0.07 

scarcely enough 0.07 0.08 

1.52 0.23 1'21 
0 ' 2 0  0.07 0.03 

0 '73  1*1G 0.16 

0.05 
scn?ccly pcrccptible 

C. 2.30 -- 
100'00 100'00 99.79 
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Silicic Acid - - 
Aluminn - 
Sesquioxide of Iron - - 

'Protoxide of Iron - 
Magnesia - - 
Limo - - 

(loss included) - 

I. Contained scarcely any traces of silicic acid, alumina, or lime. 
The iron was, therefore, entirely free from silicates, although large 
lumps of basalt wero firmly rusted on to the surface of the meteo- 
rite, and ono 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 deal of water and p s ,  as 
much apparently as amounted to about 100 times the volumc of 
tho iron-that is to say, considerably more than the iron examined 
in Analyses I. and 11. ; this explains the. largo loss in I. The 
specific gravity of I. TWS ascertained, from two (porous) fragments 
of some grammes weight, to be 6-36 and 5.86. Tic smaller 
specific gravity here arises evidently fiom tlic liirgc quantity of 
carbonaceous inatter that is contained in this iron. Nordstrom 
obtained the specific weight of 11. from two experiments on small 
pieces=7*05 and 7'06. Lindstrom 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 crystnllinc and more compact than that used 
in Analysis I. It was hard to break, and small grains could bo 
hammered flat without disintegration. In Andyses 11. and 111. 
the matcrials examined werc in external qqxarancc precisely 
alike, and I thercforc consicler it as probable that the material of 
IT. also was front the basalt ridge, although it had afterwards 
crumbled apart. 

IV. Analysis of the silicate that remained undissolved in Ana- 
lysis II., by Dr. Th. Nordstrom. V. Analysis of a piece of 
basalt firmly rusted on to the surface of the largest meteorite, 
by Dr. Th. Nordstrom :- 

IY. 
61 .79  
23.31 
1-45 

2 - 8 3  
8-33 

2.29  

100'00 

- 

V. 
44-01 
14.27 
3.89 
14.75 
8' 11 

10 .91  

{ 2"::: 
99.52 

VI. and VII. Analyses of tho carbonaceous mattcr in the iron 
of IT. by Nordstr6m. 33.04'79 gr. gave, after first treating with 

- -___  

strength and temperature, not ollly i 8  this humus-like matter generated, but 
hydro-carbons also, nnd (according to n statement macle to me by Prof. Eggertz) 
cvcn fluid hydro-carbons, the atomic composition of which is very complicated. 
We have here, then, a method for attempting the synthesis of organic sub- 
stances from their inorganic components uncmploycd hitherto, as f ir  as I ill11 
aware, in synthetic organic chemistry. Iron contniniiig cur6m uus p o h t c d  
old l13 Bcrzeliia in 1818 (Aph. i. Pysik, Icemi, etc., vol. v. p. 634) as an 
hot.ganic nialerial which niight serve as u nicuns fbr the s?~ntlrericalJormation 
of organic compounds. 
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VI. 
Carbon - 63-59  
Hydrogen - - 3*%G 
Oxygen (loss included) - 33‘i5 

100~00 
-- 

chloride of copper, and afterwards with chloride of iron, 4-79 per 
cent. of a carbonaceous matter containing 42 * 58 per cent. ash. An 
elementary analysis of this carbonaceous matter, deducting the 
ash, gave- 

v11. 
63’G.i 
3‘55 

32’81 

100*00 

This substance is not soluble- in citlicr akohol, ammonia, or 
potash, nnd evidently consists of a mixture of organic matter, 
watcr, and carbon. 

The discovery at ovifak is remarkable, not ody  as the largest 
discovery of meteoric iron hitherto known to liave been made, 
but alsoas of that which is richest in carbon, exccpiiiig the carbon 
powder that fell at I-Icsslc. Add to this, the remarkable circum- 
stances, that lenticular and discoidal pieces of native iron occur 
at the same place in the underlying basalt, and that basalt in 
pieces of considerable size, at  numerous spots, forins a crust on the 
lai*ger meteorites, and cven sometimes has been driven through 
the surface into the iron. Ncvertheless, in  spite of this, it appears 
to me that thore cannot be a doubt of the really meteoric origin of 
the large masses. Their form, their composition, their appearance, 
sufficiently indicate this. To explain the occurrence of meteoric 
iron together with basalt me must then assuiiie : 

That (1) the ridges BG and GH (see map”) on tlie shore are not 
really ill conliexion with the rock, but are only fi-agments oi‘ 
one large meteorite of 20 to 40 feet in dianieter, formed prin- 
cipally of a mws of basalt-like matter, with bulls of iron dis- 
seminated through it, that has fallen at this spot. This 
assumption would, ho~ever ,  bo too haznrdous, and is rendered 
improbable by tho eircumstn;nce that tho basalt that surrounds 
the meteoric iron is pcifectly similar to the variety of Greenland 
basalt forming the rocks of the locality.? The greatest part of 
tho inass in which thc iroii particles are scattered is, liowcvcr, 
very unlike genuine basalt, and in external appearance rallicr 
resembles the meteoric stone from Tanacern Pass, in Chili. Time 
has not yet permitted a uiore accurate investigation. 

Or that (2) the whole fall of meteoric iron took placc during 
tho pcriod when the piling up of these Greenland basalt rocks was 
in progress, i.e. during thc latter portion of tlie Cretaceous: :~llit 

Some of thc pieces of 
lneteoric iron have fallen to iron-dust, and iiIIcd cracks in thc 
basalt, where they 11:tve a g n h  Iiardeiied iiito the iron above dc- 

beginning of the Tertiary pcriods. 

.___I 

* Poblifihcd with Part 11. in 6‘ Geol. Mt~g.,” August, p. 355. 
.i- ~ n l j  tllc basdt in Borne parts of tlie ridge 1’0 aiid GII, but not the basalt 

from otllcr districts of I)idco aud Noursoali, contains native iron. 
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scribed as found in the ridge FG. Of similar origin arc  SO the 
particles of native iron in the basalt lying nearest the ire% which' 
occasionally has a conglomerate-like structure. 

As considerable masses of iron, of a composition probably very 
similar to that of meteoric iron, without a doubt occur in the 
interior of the earth, it may be suggested that the Ovifak iron 
may be of telluric origin, and that it has been, together with the 
plutonic rocks, thrown up during the eruptions that have givcn 
r ise to the vasL stratu of basalt in this neighbourhood. But not 
only does the fully marlred meteoritic form of the many iron 
pieces militate afpinst this supposition, but also the circumstance 
that the iron in question-as the facts of its containing organic 
mattes, its porosity etc., show--has evide~tly n ~ v e ~  been heated 
even to a temperature qf' a few hundred degrees. 

Neither is it possible that tlicse masses of iron can have ariden 
from the reduction by gases clcveloped in connexioii with basalt 
eruptions of a ferruginous mineral. Iron-pyrites cannot be 
reduced by these means ; and no oxidc-of-iron-mineral containing 
nickel, and at the same time dniost €ree from lime and silica, is 
known. The €ormation of the iron from chloride of iron, erup- 
ted from the interior of the earth and since reduced, can haidly 
be supposed. The explanation I have given above, that the iron 
is the result of an unusually rich Miocene fall of meteoric iron, 
seems, therefore, to me most plausible. 

Oberg was fortunnte enough to meet with a piece of me- 
teoric iron from the neighbourhood of Jakobshavn. He received 
the piece, which weighed 74 Slc&lpund (7111 Avoird.), from Dr. 
Pfaff, of Jaliobshavn. This piece, which is now preserved in tho 
Riks Museum at Stockholm, is an oval lump, with a somewhat 
rough surface, consisting principally of very hard, tough iron, 
not crumbling. On being sawn through, it presented the 
appearance of a mass of iron grains welded together, here and 
there impregnated with a basalt-like black silicate. On etching, 
fine Widmanstattim figures are obtained. We have not had time 
to analyse it, and I need not therefore dwell longer on the de- 
scription of it, especially if, as is greatly to be wished,* the three 
larger iron blocks at Ovifak should be brought home, in which 
wse. I shall be enabled to give a complete account of all the 
Greenland discoveries of iron, together. with more analyses. I 
mill here simply enumerate the discoveries of iron hitherto made 
on the western coast of Greenland. 

(1.) Boss' and Kane's discovery qf Irou in Bavis Skuit.- 
According to these famous Polar navigators, the Esqnimaux in 
North Greenland make knives and instruments of iron from sonio 
large blocks situated probably somewheru to tlie north of 
Upernivilr. See above, p. 324. 

*As I have above mentioned, the Swedish Government sent for this 
purpose an expedition to Greenland in 1872, which sueceedcd in bviuging homo 
not only the three meteorites of 21, 8, and 4 tom, bnt also beveral smaller ones 
of from 4 to 200 ki1ogr. 
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(2.) Rink’s discover?/ of Iron at Ai’akornak, Jakobshaaiz District. 
--In 1847 Rink found in the possession of some Grecnlunders an 
iron ball, which they said t h y  had found in B plain covered with 
boulders near the mouth of the Anorritok Rirer. I t  weighed 
21tb, with a specific gravity of 7-02. Analysed by Porchammer. 
Crumbling scarcely perceptible. 

(3.) Budolph’s discovery of Iron at Fortune Bay.-A piece of 
iron ~veighing 11,844 gr. was found by Colonial Governor ltudolph 
aniong ballast tliat had been taken in at  Fortune Bay. The iron 
crumbles much, and belongs probably to t,lte same fall as the iron 
found at Ovifak. 

(4.) Fiskerniis.-A small piece of metallic iron was found by 
Rink nt li’isliernas in South Greenland. The iron was declared 
by Forchainmer to be of meteoric origin. 

(5 . )  Tfic Pfaf f -  Oberg Iron p o r n  Jakobshavn. 
(6.) T h e  Irm discovered at &yak. 
Lastly i t  should be mentionccl, that the old northern clironicles ‘ 

state, that during tlie time the old colonies existed in Greenland, 
BO violcnt tl shower of stoncs once happened that fieveld churclies 
and otlier buildings mere destroyed. 

I t  is remarlruble that GieseckB, i n  his niuriy years of travel in  
Greenland, should not hmTe nict with any meteoric iron, whereas 
he mentions that huge balls OF iron-pyrites weye found in the 
sand-beds of the basalt formution. We also met with some such 
noclulcs nt an elevation of two IinndrecI feet above the sea, 
between Ujnrasusulr and Kudliset. They were as much as from 
3 to 4 feet in diameter, sphcrical, and lay loose in the sand close 
to a basalt dyke. Nevertheless, they did not contain pyritcs, but 
n mineral (not yet nnalysed) like mngxetiic pyrites, of a wry 
unusual appearance. (See above, 13. 336.) 

LV.-ON METEORIC IRONS FOUND IN GREENLAND. By 
WALTER FLIGHT, D.Sc., F.G.S., of the Department of 
Mineralogy, British Museum ; Assistant Examiner in 
Chemistry, University of London. 

[Reprinted, by Permission, from the ‘6 Goological Magazine,” new 
series, 1701. ii., Nos. 3 and 4, March and April, 1875, pp. 115 
and 152.1 

METEORIC IRONS found August, 18?0.-Ovifak (or Uigfak) near 
Godhnvn, I<ekertarssuuk or lslnnd of Disko, Grcciilnild ; Lni.  
69’ 19‘ 30” N. : Long. 54’ 1’ 22’’ W.* 
The intcwsting story of the discovery of tlieso enormous masses, 

by Prof. Nordenskjold is already known to tho imdcrs of the 

* A. IC. Nordendcjuld, I~cilogiirelsc fur cn ICspcditiou till GyDnlalld A> 1870 ; 
K. Vd-Akiid. l&h., 1870, 873. (see t~anslntioii in Q ~ o l .  M,;q., IX. 289, et 

_- ----___- 

scq.)-U. F o ~ ~ c s ,  AASITCICI P~oc. G d .  SOC., NO. 238, NOV~III$~I* Stli, 1871 ; 
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Geological Magazine through a translation of‘ his original memoir. 
While exploring in Danish Greenland in 1870, his attention was 
directed to the possibility that meteorites might be met with in 
Disko Island, by the accidental digcovwy of a block of meteoric 
iron in some ballast which had been taken in at the old whaling 
station at Fortuna Bay, near Godhavn. and he urged the Greon- 
landers to search the district for masses of that metd. He pro- 
ceeded to explore Oinenalc and other islands north of Disko, and, 
on his return to Godhavn at  the end of August in the same year, 
not only learned from the Greenlanders that masses such as ho 
sought for had been found, but he was shown a specimen of 
meteoric iron in confirmation of their statement. They were dis- 
covered, not at Fortuna Bay, but further eastward along the shore 
at  Ovifak, between Laxe-bugt * and Disko Fjord, a spot than 
mliich there is none more difficult to reach along the whole of 

. the coast of Danish Greenland, as it lies open to the south 
wind, and is inaccessible in even a very moderately rough sca. 
Nordenslrjold at once chartered two whale boats, manned by 
Greenlanders, and set sail for Ovifak, where, the sea being calm, 
they were able to land, and the stone at which thcy lay to proved 
afterwards to be thc largest block of‘ metcocic iron that they were 
to discover. 

As the readers of this Magazine are already familiar with the 
description which Nordenskj old gives (see abow) of the condition 
undcr which these masses are found, we may break off here to  
consider the more recently published report of Nauckhoff, t,hc 
Gcologist of the Exprdilion of 18’71, of the 1ieculiar geological 
characters of the rocks at Ovifak (Bllfjell, or B ~ U C  Cliffs) with 
which they are associated. 

C h m .  News, November 17th, 1371. -A. E. Nordcndjiild, Remarlm on 
Greenland Meteorites ; Abstruct Proc. Geol. SOC., December ZOth, 1871.- 
T. NordstrGm, 6 f u .  Vet.-Akud.Ftirh., 1871, 453. See also Gcol. Mug., VIJT. 
570, and IX. 88.-A. E. Nordenskjbld, LOB MQtEorites ; Revue Scient@pe, 
1872, ii. [ Z ] ,  188.-G. A. Daubr6e, Con@. Rend., Ixiii. 1268 ; Compt. Rend., 
Ixxiv. 1542 ; Cornpt. Rend,, lxxv. 240.-E. Ludwig, Min. Mitt., 1871, i. 109. 
--E. HQbert, Sfance SOC. G6ol. de France, February 5th, 1872; Reaue 
Sc ien t i fpe ,  i .  [Z], 858.-& de Chancourtois et M. Jennatez, SQance SOC. 
GEol. de France, February 19th, 1872 * Revue Scientifiqf% i. [Z], 905.-G. 
A. Daubr6e, SQance SOC. GQol. de Frince, May 20th 1872 ; Revue Scicn- 
t$que, i. [2], I 169 ; Arner. Jour. Sc., 111. 7 1  and 388.-F. Wiihler, N u c h i c k  
K .  Gesell. Wiss. zu Giittingcn, 1872, No. 11, 197 ; p o g g .  A I I ~ . ,  cxlvi. 297 ; 
Ann. der Cliem., elxiii., 247 ; Nuchriclit. K. Gesell. Wiss. zu Giittingen, 1872, 
No. 26 ; Ann. der Client., clxv. 313.-G. Rose, Zeit. Ueuiscli. Geol. Gesrll., 
xxiv. 174-G. von Helmarmen, %e& Uciitsclr. Gcol. Gesell., xxv. 347.- 
C. R:immclsberg, Ueber die Meteoriten (Snntni. Wzss. Vortruge), pages 14 
and 18.-C. W. Blomstrand, Bw. Deutsch. Clwn. Gesell., iv. 987.- G. 
Nauclrhoff, Suensliu Ve t .  Ahud. Handl., 1872, i. No. G ; Ber .  Deutsch. Cliea. 
Gesell., vi. 14G3 ; Minerriloyische Mittlieilnngen, 1874, lOg.-G. Tschermnlt, 
Minerulogisclic N!ittAcilzinyen, 1874, 165 ; D r r  hTutut-forschcr, 1874, NOS. 49- 
52.-J. Lawrence Smith, 6‘ompt. Bend., lxxx. 301.-For a map of Didm fiee 
also Geographical Mug., February, 1875. 

* Sec Qeol. Mag., 1872, vol. ix. PI. VII. In  thk inap two bays called 
“Laxebugt” are given ; tlic one nieutioiied abovc is situated to the south of 
Disk0 Pjord. 
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The surface of the south-western and western portion of the 
Island of Disk0 i s  composed of basalt, which extends as far as 
Smith’s Sound, end W:LS probably erupted in Miocene times. hi 
only a few points of the island, Godhavn, the islets of Fortunn 
Bay, and Nangiset, the primitive rock is observed. I t  Consists for 
the 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 bas&-breccia of dark 
blackish-peen colour, some two hundred feet in thickness. I n  
places the large angular fragments are cemented together with 
calcite; as a rule, however, they are 80 small that the rock at 
aome distance appears homogeneous. Few cavities are observed, 
and they are usually filled with calcite, rarely with zeolites. 
Above the breccia lies a bed of‘ basalt-wackd of rust-brown colour, 
and with amygdaloidal structure, the cavities containing apophyllite, 
chabasite, levynite, stilbite, desmine, mesotype, analcime, and other 
zeolites. Over this again rises a bed of basalt of vast thickness, 
sometimes attaining om thouszmd feet, and of a dark-greyisli 
qreen hue ; it occurs not unfrequently in vertical regular six- 
sided columns. The texture is generally crypto-crystalline, 
though exhibiting in placcs the characters of miamesite and dole- 
rite ; the few cavities are filled with chalcedony, rarely with 
zeolites. At Ovifak the cliff3 rise to  a height of 2,000 feet above 
the sea-levcl. The upper portion consists of compact dark- 
coloured basnlt. Proceeding downwards on the nearly vertical 
face, we see thick beds of red wackB and basalt clay, until already 
nt mid-height the face is hidden by vast screes of large and smnll 
fragments of basalt. Where the cascades o€ surface-water liave 
removed the finer portions of the talus, and the face can be in- 
spected to greater depths between the larger blocks of basalt, the 
basalt-wadr6 is seen which overlies the breccia, 

On the shore below them screes, between high and lowwater, 
and within an ares of about, fifty square metres, twelve largo and 
many small iron masses were found. The six largest weigh rc- 
spectively 21,000 kilog., 8,000 kilog., 7,000 kilog., 142 kilog., 
96 kilog., and 87 kilog. 

Thanks to the kindness of Prof. Nordenskjold, I am enabled to 
give it representation (Plate IV.*) of the largest mass, about 19 
English tons in weight, which is liow preserved in the Hall of 
the RoyaI Academy at Stockholm. The second block, weighing 
almut nine tons, has, as a compliment to Denmark, on whose terri- 
tory the meteorites were found, beeu presented to the Museum of 
Copenhagen. Another of’ the masses, weighing 195 lbs. 8 OE., is 
preserved in the British Museum. 

For tho earlier account of the discovery of these masses tlm 
reader is referred to Nordenskjold’s memoir,t and Nordetrom’s 

* This Plate, which appeared it1 the April number of the Geol. Mug. with 

t GcoZ. Mug. 1872, ~01.  ix., pp. 461, 4G2, and Plate VIII., and above. 
ptlrt Iv. of DP. Flight’s paper, is not hero reproduced.-EnITon. 

36122. P F  
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lxtpcr. Tiic ExpctliLion of t h t  ywr, 1870, 11avii.g no nienns of 
bringing such vast masses to Europe, R new expedition was equipped 
by the Swedish Government in the following spring, consisting 
of the gunboat “Ingegerd,” Capt. F. W. von Otter, and. the brig 
“ Gladan,” under the command of M. von Xrusenstern, who 
brought the meteorites to Denmark in September, 1871. 

Nauckhoff in his paper draws attention to one remarkable block, 
about 200 lbs. in weight, which lay 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 
crystalline iron, containing much carbon, and mhicli readily 
weathered. 

Sixty-five feet N.E. of the spot where the largest block ltiy, a 
ridge of dark-brown basalt-like rock comes to the surface. 
Through its superior hardness it has withstood the dcnudation 
better than the loose basalt-wack6 on either sidc of it. I t  is soon 
lost to sight, but reappears to take a direction towards the tyot 
whcrc the large iron lay. The rock forming this ridge rcsemblea 
ordinary compact basalt. It is of finely g ranu l :~  texture. Near 
the margin i t  becomes crypto-crystalline. and is seen, under thc 
microscope, to consists of labradorite, greenish-brown augite, ani1 
black grains of magnetite. I t  will be found, when we come to 
speak of the analysis of the rocks accompanying this iron, to accord 
in composition with the basalt itself. It differs from it, however, 
in the presence of two  accessory constituents which are (lis- 
scminatcd through the parts forming the edge of the ridge, and 
are :-a greenisli hydrated ferrous silic:tle, resembling hisingerite, 
and a yelIowish-brojvii iron-sulphide. The : iua lps  of tlie former 
mineral, it will be seen in the sequel, show that i t  is nol identical 
with the chlorophmitc so often occurring in basalt ; tlic sulphide 
completely accords irP composition with the troilite o€ meteorites. 
The columnar structure, so often found in basalt, was not noticeci, 
the cracks occurring ncar the sidcu appearing to be all parallel to 
the margin. Tho surface of a freshly broken fragmcnt displays 
peculiar smoothness and lustre. On the cast sidc of this ridge, 
and in the solid rock,*& piece of‘ much-weatliered iron was found 
iiiclosed by Nauclihoff ; while another member of the expedition, 
Mr. J. Steenstrup, detected metallic iron on tho west Fide of the 
ridge. The analysis of this iron, apparently that w h d l  was an- 
alysed by Lindstrom, will be referred to later 011. while blasting 
this basalt, a rock was hit upon which w:~s at  once seen to  differ 
considerably from the matrix. It consists of a greenisli ground- 
mass, inclosing spangles and grains of iron, and occurs in rounded 
masses that are separated from the basalt by a coarsely crystalline 
greenish shell, about 20 miu. thick, as well as by an outer .rusted 
brown crust. The bountlaries of these masscs were well defined ; 
in no instanco were they detected passing over into tlie basalt. 

The masses of iron lying in the basalt ridge usually had an 
ellipsoid form and a rusted cru& that allowed of their being 
easily detached from the basalt. Nauckhoff succeeded in rcmov- 
ing six lumps, the aggregate weight whereof was 150 lbs. This 
iron is hard and crystalline, exhibit5 Widmnniistiittian figures, 
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and is in every respect lilrc that of' the large loose blocks. More- 
over, like them, it unfortunably possesses the propert,y of exuding 
a yellow liquid (ferrous chloride), and of weathering I ~ W ~ Y .  I t  
was noticed that these inclosed masses had their major axes 
parallel to the direction of the ridge, and that they were, in a w y ,  
connected with each other by little veins of weathered iron. 

Nordenskjold states that tho large free blocks of metal had a 
tombac to rusty-brown colonr, and, when found, exhibited metallic 
lustre on par"B of their surface. Here and there, fragments of 
basalt, similar to that of the ridge, were found adhering to them. 
The inner parts contained none of the rock, and his analysgd de- 
tected the presence of little silicic acid. .They were strongly polar, 
the upper siui-faco attracting the north, the lower side the south 
pole of the magnetic necdle. 

The  iron of tlie larger musses is crystalline and brittle, so that 
pieces can readily he removed wilh a hammer ; the metal of the 
ridge is tougher, and has n rougher fracture. The presence of 
troilite was rarely detected in the detritus ; n few black magnetic 
grains were iriet with, which, by their octahedral faces, were 
recognized to be magnetite. 

'l'he characters of the polished sections of tlie diifereiit masses 
differ greatly ; in sonlo the surface shows rounded areas of vary- 
ing brightness and shades of colour, with parts of a brassy yellow 
(troilite) ; others are more l iomogen~~us, or appear to  bo made up 
of fine prisms of " carburetted nickel-iron." Some, not all, exhibit 
figures when etched. 

Though containing little sulphui; tho Greenland irons, since 
they liave been brought to Europe, have shown a marlred tendency 
to crumble to pieces. On the shore at  Ovifak, sometimes exposed 
to the wash of' the waves, sometimes left high and dry, but pre- 
served at tho constant temperature of the sea, which varies little 
throughout the year, tho masses apparently underwcnt little 
cliange. Already during the passage, howover, inany fragments 
crumbled awny, and when unpacked at Stockholm two months 
later, and placed in a room of ordinary temperature, others broke 
u p  into a reddish-brown powdei-. A fr~eslily fracturcd luetrous 
surface of one of tlie masses comnienced in one coimer to rust, 
expand, and crumblo away ; while the remainder experiencccl no 
cliange, till at length the oxidation extended into the interior 2nd 
tho wholo fell to pieces. I n  a hermetically sealed glass tube the 
iron is preserved unchanged; but in another tube with & fino 
crack oxidation continued. I n  alcohol no change talrcs place ; in 
air, dried by sulphuric acid, the change is greatly impeded. 
Attempts to preserve them by coating them wit11 varnish were of 
slight avail. The cracking is caused by dilatation, and tultes p l ~ ( ?  
with sucb force that masses of metal, on wl~icli chisel and 
were without effect, arc broken and bent out of sliapc duriiig 
oxidation. 

Nordensljiild found that a fragment of the largest iron, wlicn 
heatcd to redness, g a ~  off more than 100 times its voliime OP 
a gas w]iich llad a bitnminous smell. It was evidently gas not 
simply occluded by tlia nictnl, but Was produced by the decompo- 

F F  2 
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sitioii of ‘6 the organic matter in the meteorite,” throug~i tile 
rducing action of those compourids on tho oxide of iron associated 
with them. When such iron is treated with mercqry-chloride 
but little gas is evolved ; in riqua-rcgia it dissolves, leaving in some 
cases a carbonaceous residue, in others very littlc rcsidue of any 
kind; by the action of hydrochloric acid :I gas is given off which 
has a penetrating d o u r  rcsembling that of some hydrocarbon. 
By treatment with acid a humus-likc compound appears to be 
generated, which is soluble in ammonia, insoluble in acid, and can 
be oxidized only with difficulty by long boiling with very strong 
acids. 

In Nordenskjold’s paper are given the earliest analyses of these 
irons : 

I. Fragment of one of the large iron masses : this specimen 
cvolved more gas than 11. and 111. Specific gravity=5*86- 
6-36. Analysed by Nordenskjold. 11. Fragment 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 tnlreu subsequently crumbled away. 
Specific gravity=7.05--7 ‘06. Analysed by T. Nordstrom. 
111. Pmgmeut of iron from thc basalt ridge, ~vhicli cxliibited 
well-marlted Widmanstiittian figures. In c x t c r d  nppenraiice 
this iron exactly resembled 11. Specific gravity=6 -24. Annlyscd 
by G. Lindstrom. See above, p. 443. 

I. 11. 111. 
Iron - - 84’49 86.34 93.24 
Nickel - - 2.48 1-64  1’24 

Phosphorus - - 0.20 0.07 0.03 

Chlorine - - 0.72 1-16 0.16 
Alumina - - traco 0.24 - 
Lime - - tracc 0.48 I 

Magnesia - - 0.04 0.29 trace 
Potash - - trace 0*07 0.08 
Soda - - trace 0.14 0.12 
Silicic acid - tracc 0.66 
Insoluhle portion - 0.05 4.37 
Carbon, Organic Matter,} IG Carbo11 2-30  

3*71 {Hydrogen 0.07 

Cobalt - - - 0.07 0.35 0.56 
Copper - - 0.27 0.19 0.19 

Sulphur - - 1.52 0.22 1.21 

} 0 .59  

Oxygen, and Water -- -- - 
100~00 99.93 99.79 

NordstrGm analysed the Carbonaceous rcsiduo of thc compact iron 
II., after digestion with double cliloricic of‘ copprr nnd sodium, arid 
iron chioride, :tnd found, when a qmntity of‘ :ish is cleducted, that 
it is composed of : 

Carbon - (j3.69 - - 63.64 
Hydrogen - - 3.26 - - 3.55 
Oxygen (by difference) 33.16 - - 32.81 

1ou.00 100*00 
- - 



These iiumbers yield n o  sntisfactory atomic ratios, and it is not 
improbable that the carbon js present in two dotropic modifica- 
tions, as me11 as a constituent of :I complex organic compound. 

I n  1572 two interestiiig p2pei.s were published by Wohler on 
the results of his cxamination of this iron, especially that f ~ o m  
the ridge. The specimen he  chose for examination came from :I 
vein of metal, several inches wide and 6omc fect in length, which 
 vas inclosed in a rock ‘‘ that presents a marked difl’erence in 
“ composition from the basalt-breccia whence it protrudes.” IIe 
describes this iron as bearing a closc resemblance to grey cnst 
iron ; it Iias a briglit lustrc, is very hard, is quite unalterable 
in air, and has a specific grnvity=6-82. Nordenskjold, RS we 
have seen, cxtracted gas from the metal of the larger masses by 
heating it. Wohler fiiids that the iron of tho vein evolves more 
than one hmdred  times its volume of a gas that burns with :I 
pale blue flamc, and is carbonic oxide, mixed with a little carbonic 
acid. The ‘‘ iron,” in fact, contains a considerable aiiiount of car- 
bon, as well as a compound of oxygen ; and, according io  Wijliler 
can at no time hare been exposed to a high temperature. After 
i t  has been heated, the iron beconics brighter, and, though more 
soluble in ncid, it still leaves a carboilaceom residue. A fragmwt, 
heated in dry hydrogen, with a view to determine the amount of 
oxygen present, formed a quantity of wabr, and losl 11 -09 per 
cent. of its weight. ‘‘It contained, in other words, 11.09 per 
“ cent. of oxygen.” It is not stated whether the water corre- 
sponded in weight to that amount of oxygen. Hyclrocliloric acid 
acts Luk slowly and jmpcrfectly on this metal, evolving first 
sulphuretted hydrogen, and thcn hydrogen possessing tho odour of 
a hydrocarbon ; and leaves n BIack granular magnctic powder, 
wliich, though insoluble in cold ncid, generates, on the application 
of heat, a gas with a strong odour of a hydrocarbon, leaving a 
residrlc of ninorplioiis sooty carbon and sIightly lustrous graphitic 
pnrticlcs. In i~o~~-cliloridc tlic “iron ’’ dissolves without evol~ition 
of gas ; about 30 per ccnt. of a blt~cli residue remaining, which, 
after having been dried at 200” C., losl by ignition in hydrogen 
19 per cent,. of its weight, water being produced. I t  is 1101~ ~?ery  
readily :Ittaclied by acid, evolves sulphuretted hydrogen, and 
gives a residue of nearly pure c:irbon in powder or in graphilic 
SC:~IOS. iroIi-chIoride and acid appear, therefore, in the m:kin, l o  
rciiiove the free mctiil only, and to be without action on tho cow- 
pounds with sulphur and oxygen. Thc ultimate composition o f  
tho specimen he anaIyscd is as foltows :- 

Iron - - 80’64 Sulphur - - 2’82 
Nickcl - - 1.19 Carbon - - 3’69 
Cobalt - - 0.47 Oxygen - - 11*09 
Phosphorus - 0 15 _cI 

100’05 

\%7ijlllot. IVRS dispoxd to rcg:ii*d the oxygen, constituting 60 
consiclcr&lc n portion of  an appnrcntly mctallic mass, as present 
irl tllc forrn of a tlifcrrous oxide, FczO, were i t  not t h ,  :tccordhg 
to this view, there would be 110 iron providi:il for coiiibin:~tion 
with tllo s u l ~ ~ h u r  aiid c:td.mii. As, lho\vCYcr, N o ~ d c u ~ l i j d d  Lurid 
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magnetite in or near other Ovifak irons, Wohler, regards the 
substance constituting the veins as an intimate mixture of 
magnetite, of which there would be 40 - 20 per cent., with metallic 
iron, of which there would then be 46 6 60 per cent., the sulphide, 
carbide, and phosphide, as well as the alloys with nickel and CO- 
bdt, and some carbon in isolated particles. The latter probably 
undergo no chnngc when the magnetite and carbide, by thc action 
of heat, generate carbonic oxide. 

A specimen of the iron from the basalt has also been investi- 
gated by Daubr6e; he describes it as having a metallic lustre and 
being nearly black. 

Iron in the free state - - 40.040 
Iron in combination - 30150 

He found its composition to be :- 
I. 

Carbon in the free state - - 1.640 
Carbon in combination - - 3.000 
Nickel - - 2650  
Cobalt - - 0.910 
Phosphorus - - 0.210 
Arsenic - - 0410 
Sulphur - - 2.700 
Silicium - - 0.075 

Oxygen - - 12.100 
Water (hygrometric) - - 0.910 

Chromium, copper, &c. - - 1.010 

Nitrogen - - 0.004 

Water in combination - - 1.950 

Calcium sulphate, chloride, &c. - - 1.354 -- 
100.013 

I n  his second paper he gives analyses of two more specimens : 
11. Light-grey iron, possessing metallic lustre. It is not 

homogeneous, as it might be assumed to be from its lustre and 
colour. When crushcd in a mortar, it is divided into two parts : 
tho onc crumbles to fine powdcr, the other is flattened into plates, 
rcquiring much trituration to break thein up. 111. Metallic grains 
mechanically separated from tho rocky portion ill which they WCYC 
distributed. These splierules exhibit figures, when etched, and 
contain silicate distributed in very fine p:irtioles throughout their 
mass; in one rounded fragment the silicic acid of this silicate 
amounted to 11.9 per cent. of the total constituents. 

11. III. 
Iron in the free state - - 80.800 61.990 
Iron in 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 - 0333 0146 
Iron chloride - - 0.089 0114 
Calcium sulphate - 0053 0.047 
Copper - - trace. trace. 
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It will be seen that specimen III. is not less rich in carbon 
than I., and that specimen II. also contains a considerable 
quantity. Specimen I. is distinguished from II. by a large pro- 
portion of combined iron. By treatment with alcohol, cdcium- 
chloride was extracted and determined in I. ; with cold distilled 
water, the soIubIe sazlts were removed from IT. and 111. I. con- 
tains more lime-sulphate and less chloride than II. and 111. 

These meteoric masses are distinguished by the amount of car- 
bon, freo and combined, which they contain ; by the presence of 
a large proportion of iron jn combination with oxygen, but in 
what state of oxidation is not clearly ascertained; and by the 
occurrence of soluble chlorides and suIphatos, especiaIIy calcium- 
sulphate, throughout their structure. No salt of potassium has 
been detected in them, nor, which is very remarkable, has sodium- 
chloride been found, although carefully soufit for. The intimate 
distribution of these salts throiigh the Ovifali iron is certainly a11 
indication that they must, be numbered among the original con- 
stituents of these meteorites. 

DaubrQe 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 natiire of the oxidation he attributes to 
the irregular distribution o f  t6c deliquoscent salts. Among these 
conipotnids, insle:td of iron-chloride, to the action of which the 
decay of meteoric iron has usually been ascribed, calcium-chloride 
appears to play the most prominent part. In support of this viow 
it may be remarked that No. 11. iron, the one most liable to change, 
is that containing the greatest proportiou of this salt, the amount 
being six times that met with in No. I. iron. 

Calcium- aud magnesium-sulphates were noticed by Daub& to 
form constituents of'the Orgueil Stoue, and the latter salt is also 
present in the aerolites of K a h  and Alais. All these arc carbon- 
aceous meteorites. May the cnlcium-sulphate of these iroiis, as 
well n s  that of the abovc-montionccl aerolite, be a product of the 
oxidation of n calcium (innpcsium) sulphicle such as OCCUPS in the 
meteoritc of Bnsti, which stone :Jso contains, among other cou- 
stituents, augite a i d  met:illic iron ? 

T h e  greater st:hility which these maases exhibited so long :LS 
tlley were in polar latitudes is no clonbt due to the reduced tcinsion 
of aqueous v a p u r  ; had they L d e n  in regions furtJlcr south niid 
been exposed to :L niildcr climate, tllry  odd without doubt have 
long since fallen to powder. 

In  his second paper WGhler. points orit tlie prob:ibility of the 
No. 11. iron, which DiLubr6e examined, being of the same kind us 
that which hc Iiimsdf nndyscd. I-lc remarks that, although 
D,mbr& found this vnriety o f  the metal to show a tendency to 
oxidise ev011 in a few days, his specimcu h:d remained bright and 
unclianged after i t  llad been a year in his collection. 

Naucklioif, ~Vhosc exh:rustive examinat ion of tho rocks cissocintcd" 
with the Oviidi irons we shall jmu~edia~ely turn to consider, 
analysed tlm spangles :tnd spherdcs which can bo removed by a 
magnet from the rock that occurs in rounded masses in the basalt 
ridge, and of wliich the compofiition is given in the trible of his 
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analyses under 111. Some of these spangles could be' pulverized 
only with difficulty, and were readily flattened out ; the spherules, 
though so hard that a sharp steel fila would scarcely touch them, 
were easily crushed. They had the following composition :- 

Iron - - - 58.25 Alumina - - 1'45 

Cobalt - - 0.30 ides - - - 0.44 
Copper - - 0.13 Magnesia - 0.33 
Hydrogen - - 0.28 Lime - - 0.50 

Nickel - - 2-16 Nickel and cobalt ox- 

Carbon - - 1.64 Soda - - 0.09 
Sulphur - - 0.16 Potmh - - trace. 
Chlorine - - 0.16 Residue - - 6.07 
Magnetite - - 30.42 
Silicic acid - - 0.26 102.64 
Phosphoric acid - trace. 
I n  the basalt of the ridge, of which an analysis i s  given under 

11. in the same table, a compact, very brittle, yellow, or slightly 
brown mineral occurs in thin flakes, sometimes in nodules of the 
size of a pea ; i t  is invariably penetrated and usually surrounded 
by a mineral rescmbling hisingerite, to which attention will pre- 
sently be directed. The mineral has a hartlness of 5 to 5 . 5 ,  and 
easily fuses before the blowpipe, with evolution of sulphurous acid, 
to a magnetic regulus. I t  has the composition : 

Equivnlent 
Iintios. 

Iron - - 52.94 - 57-91 - - 2*0G8}2,258 
Nickel - 5.06 - 5 . 5 3  - - 0.190 
Copper - trace .. trace - - - 
Sulphur - 33.41 - 36.56 - - 2.285 
Silicate - 8 - 5 9  - - 

100*00 100*00 
- -  

These numbers give the formula (Fe,Ni)S, or'that of the iroii 
(niclrel) monosulphide or troilite, which has hitherto only bcen 
met with in metcoIites. 

Intimately associatcd with the troilite, and evidently n procluct 
of its oxidation and further alteration, is the mineral already 
mcntionetl, the frcsh fracture of which is of a light olive-grcen 
colour, that by exposure to the air soon becomes brow11, and after 
some days turns quite blnclr. 

Its specific gravity is 2.919 ; and its composition : 
Oxygen. 

Silicic acid - - - 31.70 - - 16.90 
Iron sesquioxide - - 51'49 - - 15.44 
Iron protoxide - - 3'81 - - 0.85 
Water - - 15'56 - - 12'05 

100 56: 
These numbers indicate thc formula, : 

FeO,SiO, +3(2Fe2O3,3SiO2)f 1411,O 
as that of th0 mineral. Nauckhoff, however, draws attontioil to 
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the rapidity with which tlie oxidation of the pulwrised mineral 
hkes place : five days after the analysis was made the per-centage 
of iron-protoxide in anotlicr portion had fallen to 3 -47, nnd after 
three weeks to 1 '55. The original unchanged mineral was pro- 
bably a hydrated ferrous silicate. 

The following rocks from Disko island liave been cxaniined by 
Nauclc hoe : 

I. Section of a bix-sided basalt coluinn from Brcdedal, cast side 
of Skarfvefjell and obout 10' E. of Godham ; showing compact 
dark greyish-green ground-mews with crypto-cryatalline texture ; 
under the microscope, crystals of 5 felspar, augite, nnd magnetite 
are recognised. Fusible before the bIow-pipe.- 11. Bas& from 
the east side of the ridge at  Oxrifak, wlie~e  the iron and breccia 
xvere found. Fusible before the blowpipe.- 111. Rock occurring 
in rounded masses, with green foliated crust, in the basalt ridge, 
and inclosing spangles and sphertllas of ken, some 6-7 mm. in 
diameter ; these exhibit Widmannstiittian figures. Appears to be 
a very finely granular mixture of' a felspar with a small amount of 
a green mineral, probably augite, and imperfectly crystallised 
magnetite, which latter usually surrounds the spangles of iron ; 
olivine is only occasionally met with, in grains the size of n pea. 
Melts with difficulty before the blowpipe.- IV. Very hard ~ ~ O W J I -  
coloured ninss inclosing rock in which iron spangles are fouiid ; i t  
closely resembles 111. The ground-mass consists of a felspar, 
probably anorthite, the crystals of which are occasionally large, 
and show marks of twinning, and a great number of rcddish 
octaliedra closely resembling spinel. Small palddes of a greenish 
mineral, having the appearance ofaugite, are alsotobc distinguished. 
Spangles uf iron are very rarely found in the felspar ; and magne- 
tite is apparently abselit. Melts very sloivly before the blowpipe. -v, Rounded lump of grey rock froin the basdt ridge ; it  vas 
covered with darkgreen vosicu1:ar crust, from 15 to 20 ni1n. 
thick. Tlxo~igh tllc ground-mnss, which appe:~rs 10 consist of a 
felspar, mere disseminated numerous brilliant greyish scales, 
besides some very black magnetite or g y h i t e .  Augite sparfiely 
distributed ; abundance of rcd spinel in some parts, none in 
others. Melts with grcat difficulty before the blowpipe.-VI. 
Tho dark greenish-brown crust of V., closely resembling that 
of t ~ i e  rounded inasses SII. It consists of a felspr iuclosing a 
bro\Vn and a green augite-like mineral, and, in places, clusters of 
granules of spinel. Melts with great difficulty beforc the blowpipe. 
-VII. Light-grey foliated rock from Ovifak, tlic cxact circum- 
stances of the occurrence of which arc not known. The ground- 
inass consists of a mixture of a felslmr with a grey, finely foliatecl 
mineral with graphitic lustre. &d spinel is mot with abundantly in 
bot11 constituent minerals. This variety of rock, like those from the 
ridge, is covered with a rust-lilie crust. It breaks easily, and.always 
parallel to the S C ~ C S .  13cfore tlic blowpipe i t  molts with dlficulty 
on the edges.- VlII. Compact, slightly weathered breccia, filling 
a fissure two to t h e e  inches wide in tho basalt ridge parallel to 
w11ic11 i t  runs. It is a black gmnulirr niass, devoid ofn~etallic 
lustre, njit] incloses fitg111~11ts, ~ 0 1 1 1 ~  with edges shnrp imd angular 
otllers with the ooriiers ~ 'O~~lded,  or  a rock exactly 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 be broken 
in pieces with the hand, is much rusted, and closely resembles the 
oxidation of the metal blocks. Like the preceding specimen, it 
incloses rounded fragments of the rock forming the ridge. The 
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. 

VII. 
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Tschermalr examined two microscopic sections of the Ovifak 
rocks, and compared them with sections of thc meteorites of Jonsae, 
Juvinas, Pctcmburg, and Stanxiern, zvbich coasist chiefly of augite 
and anorthite, with little or no niclcel-iron; they form a class 
which G. Rose termed '' eucritic." Both sections exhibit a crust, 
as meteorites possess ; i t  is, however, SO altered by oxidation, that 
it is not possible to determine whether it is the fused crust usually 
noticed on a meteorite. The crystals of fdspar, which, according 
to Nniiclrhoffs analyses, must be iwgayded as anorthite, arc fully 
developed ; they penetrate the augite, iron, and magnetite, and 
must evidently have been formed before them. They are com- 
pletely transparent, and have but fcw and large cavities, which are 
filled, partly with black granules, partly with a brown substance 
of irregular form ; some traversing the length of the crystals arc 
filled with a transparent glassy substance. 
light greenish-brown hue, travcrsed here and there by flaws ; it 
fills gaps between tho other eo~istituonts, as has been oficn observed 
in dolerites and diabases, and encloses individual black grains. I n  
the section containing iron the colourleas fdspar ~ n ~ l o s e v  n blucl; or 
brown substance running the length of the crystrils, or dust-lil<e 

Tho augite is of 



h e  black granules, or larger round transparent bodies of a violet 
colour, which may be the mineral Nauckhoff regards as spinel. 
Side by aide with the felspar, brown grttins, less numerous than in 
the former section, are seen, and these are probably augite. Black 
particles, moreover, occur, which by reflected light appear to bo 
semi-metallic, and are probabIy magnetite, as well as others that 
are likewise black, but devoid of lustre, which 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 being made up of finer crystals. 
In  some of the felspar crystals cloudy pale-brown patches were 
observed, which, when viewed with a higher power, were found to 
be due to numberless, minute, elongated, inclosed granules lying 
in parallel position, or to others that were shorter and more rounded. 
These appearances recall those noticed in eucritic meteorites, likn 
that of Jonsac, except for the fact that the inclosed particles are of 
smaller size. The lmger cavities in the felspar are filled in the 
same manner as in the other rock-section from Ovifak. The 
structure of eucritic meteorites is tufaceous ; that 0%' the Ovifak 
rock very compact. This distinction, hovevor, has often been 
observed in meteorites. Many chondritic meteorites are tufaceous ; 
while others, having similar chemical composition, like the aerolites 
of Lodran and LManbhoom, am compact and cryYtalline. The 
augite of the Ovifak rocks has not the characteristically filled 
cavilies observed in that of certain eucritic meteorites ; but in the 
augite of some meteorites, as those of 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 other 
characters : especially in the appearancc 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 carbonaceous from 
other meteorites. 

If some differences are to be traced between the rcmarkabla rocks 
and irons of Ovifak and known meteorites, others still greater 
present themselves, when we compare the Greenland masses with 
tcrrestrial rocks, even with the basalts and diorites, ncar which i t  
might be proposed to class them, on account of the Occurrc11CO in 
them of m:xgnetite, and of tlrc crptallinc arrangen~ent of their 
silicates. Iron has not hitherto been found a8 metal iiiclosod in 
basalt, except on very rare occasions (as by Andrews in the basalt 
of Antrim," and then only in fine particles, and apparently not 
alloyed with nickel and cobalt), while troilite is a meteoric millera], 
and has never becn met with in a terrestrial soclr. 

But if the weight of cvidcncc favours the assumption that 
these masses are of mctcoric origin, these remain the following 
considerations to which attentioil has been drawn by Itummels- 

' 

--- - 
* A, E. Rcuss detcctcd tho prcscuco of iron in some Bohcminn bas& by 

(Kenngott'e Uebebsiclit ~ c s a h ! .  nipin. &irschlinge~, 1859, Andrews' method. 
105.) 
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berg, supporting the view that they may possibly 
erupted. 

Of the rocks composing the globe, the greater portion accessible 
to  us liave been modified by the action of water. Thcre is one 
class of which this cannot be said : the moIten masses brought to 
the surface by volcanos, the various rocks we term ‘‘ lava.” HOW 
ever they may differ as regards constituent minerals, they have 
amongst them a family resemblance, and it is with them that the 
meteoric rocks may be compared. The old laws of Iceland and 
Java consist of augite and anorthite, as do the meteorites of 
Juvines, Jonsac, and Stannern. The “bombs ” of the prehistoric 
volcanos of the Eifel are composed of olivine, augite, bronzitc, and 
cliromite, minerals that are commonly met with in meteorites. 
Hcnce arises the question : Are these masses, so similar in their 
lithological characters to the meteorites, samples perhaps of the 
the inner uflchanged nucleus of our planet ? Does tho original 
maps of the earth differ in point of magnitude only from tlie frag- 
ments which yield to its attraclion ? 

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 thoir formation. Terrestrial rocks rarely contain iron, but i t  
is replaced by an oxidiscd form of iron-magnctito. Only in 
combination with platinum is it found in the metallic statc. May 
the rocks of the interior of our globe contain this, the most im- 
portant of all tile metals, in an uncombined condition ? 

I t  has been pointed out by DaubrQe that a region likc Green- 
land, where doleritic rocks cover so wide an area, appears in a 
mo,rlred degree to present the conditions necessary and favourable 
for the npheaval of masses from very considerable depths. 

Another phase of the question to which he directs attention 
shoiild also be mentioned. It appcars not improbable that thc 
Lnsnlt of Greenland, which contains more than 20 per cent. of 
iron-oxide, may during eruption have undergone rcduction bucli 
fib: lie imitated in his laboratory some yenrs‘since. This theory is 
the more admissible from the fact that in tlic region under con- 
sideration, between Lat. 69’ and 72”, niimcrous large beds of 
lignite, as well as graphite, occur, espccially i n  the Islanc! of 
L)islro, in which Ovifak is situated. 

In  a paper on the anomalous magnetic chamcters of iron-desqui- 
oxide irepared from meteoric iron, communicated in February last 
to tho French Acndcmy, Dr. Lawrence Smith announces that the 
investigation of this iron, on which he is at present occupicd, has 
convinccd him that the Ovifak metallic masfies are of terrestrial 
origin. 

Tlie fact, observed by Nordenskjold ant1 Woliler, of the C V O ~ U -  

tion of a large amount of gas by Ovifak iron ~ 1 1 c i i  Iieated, led 
these obscrvcrs to tho conclusion that it could ncvcr have been 
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exposed to a high temperature. Tachermak, however, points out 
that this phenomenon has only been obsei*ved in experimehts ~011-  
ducted at ordinary pressure, and it must not be forgotteu, he 
maintains, that these masses, though surrounded by n heatcd 
meaium, were at  the same time subjected to the superincumbcnt 
pressure of a vast layer of fluid basalt. They may, moreover, 
have originally had a different composition, and tho oxygen which 
plays so essential a part in the gaseous evolution, may have been 
taken up subsequently during exposure to the atmosphere. 

Daubree draws attention to a reaction, mentioned by Stanimcr, 
and thoroughly investigated by E. L. Gruner (Compt. IZend. 
xxiii. 28 ; xxiv. 226), that, jn the presence of iron-oxide, or even 
of iron under certain circumstances, carbonic oxide breaks up, 
depositing carbon, partly in combination with ison, partly in in- 
timate mixture with iron-oxide ; and that this reaction, which 
has been found to occus at 400', does not take place nt very 
high temperatures. 

Nordcnskjold's paper is illustrated with a p h n  of the shose nt 
Ovifdr, where the irons mere found, and with a sketch madc on 
the spot by Nordstrom of the three largest masses (ahove, p. 440), 
showing them partly immersed ; and in a plate are repc~entatious 
of seven of the blocks-one showing very distinelly the iiiauner in 
which the Ineta1 is rent during oxidation. Nauckhoff has appentIccl 
to his paper in the Mittl'leilungen n drawing of the gangue, indi- 
cating the position of the smaller pieces of iron nnd the brcccia. 
Four excellent photographs of the larger masses have becn pub- 
lished by the I-Iofphotograph Jaeger, in Stockholm. 

One of the largest blocks, weighing 10,000 lbs., was offered for 
sale in New York for 12,500 dollars in gold, and smaller speci- 
mens at eight dollars per Ib. 

As is well lrnown, implemeuts of meteoric iron haw froin time 
to time been found in the possession of the Esquimaux (above, 
31. 324, &c.). Some recent specimens, inserted in born ha1ldles, 
froin Esquimnux kitchen middens, were described by Steeiistrup 
at the Congrb intermtional d'dntlwopologie et d'ArcJidoZogie 
prehistoriqucs b .&-uxellcs (session de 1872). For  figures of 
these implements see also Matkiiauaz pow* E'liistoi~~ pimit i t tc  et 
natureelle de l'llbrnme, 9 Ann&, 20 SQrie, Tome Iv. 2@ Livraison, 
1873, p. 65, pl. 7. 
CRYOCONITE found 1870, July 19th-25t11, on inland ice, east of 

Auleitsivik Fjord, Disko Bay, Greenhd.--Meteoric metallic 
purticles found in snow, which fell (1) 1871, December, Stock- 
holm; (2) 1872, March 13th, Evoia, Finnland ; (3) 1872, 
August Bth, Lnt. 80° N., Long. 13' E. ; (4) 1872, September 
2nd, Lat. 80' N., Long. 15' E.* 
Early i n  December 1871, tliero was a Iienvier fall of snow in 

the neighbourhood of Stockholm than any that had occurred there 
within thc nieinory of living persons ; and it presented to Norden- 

I87G, p. 28. See dso &ol. Mng. ix. 856, (above, p. 395) ; Cwpt. RC7& 
Irxvii. 463 ; Jour. l'rakt. Ckeni., ix. 356 ; Pogy. Ann., cli. 154. 

_____ 
* A. E. Nordenslcjold. Redogijrclsc for en Expedition till G r i j n h d  
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skjold an opportmjty of dctennining whether tho:snom J.wougl;llt 
cosmicd matter to the earth's surface. A cubic meti0 of appa- 
rently pure snow, collected towards tho end of the fa, left on 
melting a small  black regidue. 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 Tesult was sufficiently in- 
teresting to make it desirable that a similar experiment should bc 
tried with snow falling remote from towns. For this purposo 
snow was collected on the 13th March 1872,.by Dr. Karl Nor- 
denskjold at Evoia, in Finnlund, to the north of Helsingfors, and 
in the centre of n large forest. It was taken from off' tlic 
ice of the Rauttljerwi, 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 it black carbonaceous sub- 
stance, but white or yellowish-white granules, and from it tho 
magnet removed bltlclr grains, which when rubbed in a mortar mero 
seen to be iron. Here again the material was too small in amount 
to dlow of a determination of the presence of nickel and cobalt ; 
in other words, to establish the meteoric origin of the metal. Tllc 
Arctic Expedition of 1872 presented an opportunity for the ~ 0 1 -  
lochion of snow iu a region as far rcmoved BS possible from humen 
habitation. On the 8th August, the snow covering the rlrift.ice 
at Lat. 80' N. and Long. 13' E. was observed to be thickly 
covered with small black particles, while in places those pene- 
trated, to a depth of some inches, the granular mass of ice into 
which tho underlying snow had been converted. Magnetic par- 
ticles were abundant, and their power to reduce copper-sulphatc 
was established. Again, on tho 2nd September, at  Lat. 80' I?, 
and Long. 15' E., the ice-field was found covered with a bed of 
freshly fallen snow, 50 mu. 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. The latter was full of 
black granules, which became grey when dried, and exhibited 
the magnetic and cliemicd characters already mentioned ; they 
amounted to 0 . 1  to 1.0  millogramme in a cubic metre of sno'cv. 
Analysis of some millegrammes enabled Nordcnskjold to establish 
the presence of iron! phosphorus, cobalt, and probably nickel. 
The filtrate from the iron-oxide gave a small brown precipitatc, 
which gave ~1 bluc bead with borax. Thc portion insoluble in 
acid consisted of finc angular colourless matter, containing frag- 
mcnts of Diatoms. This dust from the polar ice North of Spitz- 
bcrgen bears a greut resemblance to the remarkable substance, 
cryoconite," which was found in Greenland in 1870, very cvcdy 

* A. E. Nordenskjbld. AD Account of an Expeditioll to Greenland; 
Geol. Mag. vol. ix. p:-?53., ._, 
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distributed in not inconsiderable quantity on shore-ice, as well 011 

ice thirty miles from the coast md at a height of, 700 metres 
above the sea. The dust of bothlocalities has probably a common 
origin. 

The cryoconite is chiefly met wit11 in the holes of the ice, form- 
ing a layer of grey powder at  the bottom of thc wator filling the 
holes. Considerablc quantities of this substance are often carried 
down by the streams which traverse tho glacier in all directions. 
The ice-hills which feed these streams lic towards the east, on a 
slowly rising undulating plateau, on the surface of which not the 
slightest trace of stone or larger rock-masses was observed. The 
actual position of this materiftl, to which Nordenskjold has given 
the name of cryoconite ( ~ p h  1 ~ 0 ,  and K ~ W  dust), in open hollows 
on the surface of the glacier, precluded the possibility of its hav- 
ing been derived from the ground bencath. 

The grey powder contained a not inconsiderable amount of or- 
gmic matter, which, even at the Iow tcmperature of the ice, under- 
goes putrefactive decomposition. A quantity, amounting to from 
two to three cubic metres, which was lying in the dried-up bed of 
a glacier-stream, emitted n very offensive ociour, bearing some 
resemblance to that of butyric acid. 

When examined with the microscop, tho chief constituent of 
this powder appears to consist of colourlcss, crystalline, augular, 
transparent grains, among which aro a few yellow and less trans- 
parent. Some had distict cleavage-surfaces, and were possibly a 
felspar ; other crystal fragments, having a green colow, were 
probably augite ; while other black, opaque particles could 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 O€ this mineral is 2.63 ; the hnrd- 
ncss apparently inconsiderable, and tho form probably monoclinic. 
It resists tho action of acids ; by long digestion with sulphuric 
acid 7-73 per cent., with hydrochloric acid 16.46 per cent. were 
dissolved. Lime-carbonate was not present. Accordin 
Lindstrom’s analysis, it consists of- 

Silicic acid - - 62.65 Potash - 2  
Phosphoric acid - 0.11 Soda - 4.01 
Alumina - - 14’93 Chlorine - - 0.06 
Iron oxide - - 0.74 Water (hygroscopic) 0-34 
Iron protoxide - 4.64 Organic matter and 
Manganese protoxide 0.0’7 combined water* - 2-86 - 5.09 - Lime 

This composition CorrospDnds with Lhc formula : 
2R0,Si02 +A1,08,3Si02 + H20. 

T l l ~  origin of this cryoconite is highly enigmatical. That it-is 
not a product of tho  weathering of tho gneiss of tho coast 18 shown 

* This passed off mhcn the minerd vas heated to telnl~eratures rangillg 
fro1u looo to n red lmt.  

Xagnesia ,. 3.00 100.13 
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by its inferior hardncas, indicating the absence of quartz, the 
large proportion of SOLLS, and the fact of mica not being present. 
That it is not dust derived from hlic bas:& :&re& of‘ Greedand is 
indicated by the suborcliiinte p3sition imi-oxide occUP.i?.arnong 
the constituents, as well 04 by the large proporiion of S h k C  acid. 
We have then to f‘dl back on the assuinption that it ifi either of 
volcanic or cosmical origin. 

That dust may be carried iinniense distances has been well 
establishcd. Darwin* refers to instances of its having fallen on 
ships whon more than a thousand miles from the coast of Africa, 
and at  poiuts sixteen hundred miles distant in a north and 
south direction. If‘ the Greenland dust were volcanic, it  would 
probably have been wafted from Iceland or Jan  Mayen, or some 
as ,yet unknown volcanic region in the interior of Greenland. 
Nordenskjold found it to bear the closest resemblance, under the 
microscope, to: the ash of Veeuvins (1822), and to a specimen of 
that which fell at. Barbadoes and probably came from St. Vincent, 
Looked at iu the mass, however, it is nt once seen that Ihe 
volcanic ash id  of a brownish rcd ; the cryoconitc is grey. The 
magnet when placed in contact with the Vesuvian ash failed to 
cxtract anything ; out of that frcm Barbadoes i t  drew magnetic 
particles, which, however, were not metallic, nor did they contain 
niclrel or cobalt. 

The cryoconite, nevertheless, whencesoever it comes, contains one 
constituent of cosmical origin. Nordenskjold extracted, by means 
of the magnet, from n large quantity of material, snfficicnt particles 
to determine their metallic nature and composition. Theso grains 
separate copper from a solution of the sulphate, nnd exhibit oon- 
clusive indications of the presence of cobalt (not only before the 
blowpipe, but with solution of Potassium-nitrite), of copper, and 
of nickel, though in the latter case with a smaller degree of 
certainty, through the reactions of this metal being of R less 
delicate character. Moreover, ammonia removes from cryoconite 
n humus-like substance which, among other cliaraeteristics, in its 
powers of resisting powerful oxidising reagents, closely resembles 
the organic compound found in the residue of Ovifak iron after 
treatment with acid. 

Hail, which fell at Stockholm in the autumn of 1873, was found 
by Nordenskjold to contain grey metallic particles that reduced 
copper from its sulphate. Although tha roofs of the buildings 
surrounding the Acadcmy, in the courtyard of which those hail- 
stones fell, arc of iron, the grains were roui1dcd, and of light 
colour, instead of a reddish-brown. The observation is of suiiicient 
interest to allow of its being placed on rccord. 

It has been shown that sinall quantities of a cosmical clust, 
containing iron, cobalt, nickel, phosphorus, and carbonaceous 
substances, fa11 with other atmospheric precipitates on tho earth’s 
surface. Nordenslcjold, in his paper, alludes to the theory, already 
advanced, we believe, by Iiaidinger, that this deposit I I I ~ J  play an 

* C. Darwin. Joiirmd of Researches of a Naturalist ; Voyage of H.M.Y. 
“ Bemyle,” IICW ci., 18i0, p. 5. 



important part in tlm economy of nature in supplying phosphorus 
to soils already exhausted by the growth of crops. 1 3 s  observa- 
tions, moreover, are of value through the light they throw on the 
theoiies of stwshowers, aurorz, &c. The small but coutinuous 
increase of the mass of our pIanet, which appears to take place, 
may lead students of‘ geology 1.0 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 clianges 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, 
sulphnr-showers, &c., which have from time to time been de- 
scribed, are considered, the view pronounced by Chladni, that 
these phenomena are due to the precipitation of large quantities 
of cosmical dust, appears of great import. The black carbona- 
ceous substances which fell with the I-lessle meteorites, nud coated 
some of them, may be quoted as an illustration. Some meteo- 
rites, moreover, arc so loosc and friable in texture that they are’ 
vcry readily reduced to pomder, as the Ornans meteorite (1868, 
Ju ly  l lth),  while that which fell at Orgeuil (1864, May 14th) 
breaks up when placed in wn~ler. E this stone had not fallen on 
a day when the atmosphere was dry, portions, if not the whole of 
it, would probably have reached the enrt.h’s surface in the form 
of powder. These atmospheric doposits may havc a very varied 
composition. The dust which fell in Calabria, in 181’1,” con- 
tained chroniiiun. Tlio red rain that fell at  Blankenberg, in 
FImders,? in  1819, oivecl its colorrr to the prescnce of cobalt- 
chloride. 

I n  1872 three papers were published in the Conptes Rendus,$ 
on the origin of polnr aurore, which called forth one from 
Baumhaner,$ where he refers to a theory as to  their origin pro- 
pounded in his thesis n e  ortu lapidurn meteoricorurn (Utrecht, 
1844). After having shown the connexion which apparently 
exists between the plansts, tliojr &ellites, the comets, the shoot- 
ing-stars, the meteorites (‘‘ qui,pow* nzoi, soizt de petitesplalz2tes ”), 
and the zodiacal light, u disc of asteroids 01’ cosmical matter massed 
together near the sun, he gives expression to the followhg views. 
respecting the polar aurora?: Not only solid masses, large and 
small, but’ clouds of ‘I nncondensed ’I matter prohbIy enter our 
atmosphere (probabile etiuni est nebidas materiei prilnigeniz sine 
niicleo condeiisato in atmosphwam venire). If  from our know- 
ledge of the chemical composition of the stones and irons which 

* L. Sementini. Afti della Reale Acud. delle Scienze, 1819, i. 285 ; 
Gi&rt’s Ann., h i v .  327. 

i Le Bfflr6chfll Vaillant, cumpt. Rep~d., Ixxiv. 51 0 and 701.-J. Silbennann, 
Compt. Rend., lxxiv. 553,688, 969, and 1182.-€I. Tarry, Conipt. Rend., lxxiv. 
649. 

-- 

Meyer and Van Stoop, Gilbert’s Ann., Ixiv. 335. 

’ 5  E. 11. Vou Bnumhauer, Conpt. Rend., Ixxiv. 678. 
36122. G Q  
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fall to the earth’s surface, we may dram any Cohcluaion respecting 
the chemical constitution of these clouds of matter, it appears 
possible that, &s many of these stones consist partly, and the irons 
almost entirely, of iron and nickel, the attenuated cloud-like 
matter may also contain a comiderable 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 : i t  will evidently be 
attracted towards the poles of this magnet, and,. pamtrating 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 
support 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 11th 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.? I n  hail which fell in the province 
of Majo 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, mas observed to contain nuclei 
of an ashy grcy colour. The larger ones were shown by Cozari $ 
to be attracted by the magnet, and to contain iron and nickel. 
‘‘ It would,” wrote Baumhauer, ‘( be very interesting, in verifica- 
(( tion of this theory of the origin of polar aurora, to detect in 
‘‘ the soil of polar areas the presence of nickel.”. This theory, 
which at  the time it was promulgated appeared so rash that it 
met with severe criticism by the great Berzelius,(( has gained 
support from recent researches ; among others, the discovery by 
Heis of the simultaneity of boreal and austral aurorp, the relation 
between the aurora and the meteor-showers, the perturba~ons of 
the telegraph-lines, which not only accompany, but forecast, an 
auroral display ; and the identity of the light, principally that of 

* E. Von Eversmann, ArcRiv fGr die yesanhntte Natzcrlehrc, iv. 196.-A. 
Neljubin, Archiv.fiir die gesammte Naturlehrc, X. 378.-R. Hermann, Gilbert’s 
Ann., lxxvi. 340.- t Though Von Baumhauer cites this instance, it does not appear that the 
metallic character of the “ crystals ” was fullv established in this case. Nel- 
jubin found them to consist of 70 per cent. iron-oxide, and 17.5 per cent. of 
other metallic oxides. In fact, this substance appears to have been nn impuro 
limonite, like that which feI1 at Iwan, in Hungary, on the loth of August 
1841, tpd was probably not meteoric. 

$ Pictet, Gilbert’s Ann., IxxL 436. 
5 D. L. Cozari, Ann. Sc. Rcyn.  Lonil., 1834, Noy. e Deo. ; New Xd .  Phil. 

Jour., xxxvii. 83. 
11 ~ahresbcricht, xxvi. (1847), 886. 
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the green portion of the spectrum, in zodiacal and auroral light, 
as established by Respighi,“ 

In connexion with this subject, reference should be made to 
the discovery by Reichenbach some years since of the presence of 
nickel in soils. From the Lahisberg in Austria, a conical hill 
some 300 to 400metres in height, and covered to the summit 
with beech-trees, he took samples of soil from the thick under- 
mood, and found therein traces of nickel and cobalt. Other 
specimens from the Haindelberg, Kdenberg, and Dreymrtrclr- 
steinberg, adjacent hills, yielded the same results, and that from 
the Marchfeld plain also revealed traces o f  nickel. These hills 
consist of beds of sandstone and limestone, and are quite free from 
metallic veins. It has already been suggested that impovei.ishod 
soils may have their fertilising powers renewed by the precipita- 
tion of coamical matter containing pho2phorus. 

LVI.-ABSTRACT of i r  GEOLOGICAL NOTES on the NOURSOAE 
PENINSULA, Drsco 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 Glasgow,” vol. v., 1875. By Permission. 

r.-:tNT~o~uc~Iohi. 
The author prefaces these notes on the geology of Mid-&eon- 

land,? with a succimt account of the history o f  geolo ical ais- 
covcry in Greenland ; namely, (I.), by Sir C. L, Giescckg early in 
this century, who collected largely, and left many publidled a i d  
MS. observation8 ; (2.)) Dr. Pingel,$ 1828; (3.), Dr. 13. Rink,$ 

* Reepighi, Compt. Re724 IxXiv. 534.-The green ray i s  that known as 
1241 in Kirehhoffs scale ; and near it is another of less brilliancy, 1826 in 
the same scale. t Greenland is divided by the Danish Government, who maintain,a mono- 
poly of the trade up to 73“ N. lat., into the North and South Inspcctorntes ; 
the former embrrtcing all tho coast-line north of lat, 66”, the latter dl South 
of that parallel. The region Dr. Brown is describing may bo termed, Middle 
GmenJend, he says, as it lies betweea the p f d l e l s  of 68” 30’ and 71’ N. 
Iat. 

Unders13gdfies-Rei~e til Ostkysten af Griinland 
eftcr Kongl. Befaling uafbrt i Aarene, 1828-31, 1832?’ Translated into 
English by G. G. Macdougall, 1837. Sce also “Proceed. Geol. SOC. London,” 
vol. ii. p. 208. 

§ 6‘ Om den geogaphiske Beelcaffeuhed af de damhe IIandels-distrikter i 
Nordgrilnland” : UdSi@ over Nordgrtizdends Geognosic (Det Kongl. dandcc 
Vidensk. Selslcub. Sk., 3 p n d ,  1863, p. 71). In  all, Dr. sink resided 22 
summers and 16 winters in Greenland. &SO ’8 Jouruai of the Royal Gco- 
graphic& Society,” vol. xxiii. and vol. xxviii, ; 6‘ Naturhistorixk Tidsskrift ” 
(3rd series), 1852, &c. ; 6‘ GrbnInnd geographisfc og statistislc b~qlcrcvrt,” 
2 v&, ; and 4‘ Z&jmoi&e Bventyr og Sngn oversattc CftW do IllfOdtC for- 
tccllcrm Opskrifter og Meddelelser.” 

5 With Capt. ffraah. SCC 

Q G  2 
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1862, $e.; (k),  Later explorers i R  Expeditions ii.om 1852 to 1867, 
cspecially Sutherland, Inglcficld, Kme, and 14ayes ; C. J. M. Olrik, 
Whymper, and Brown, 1867 ; Nordenxkjold, Berggren, Nordstrom, 
and Oberg,” 1870 ; J. G. Rohde and K. J. V. Steenstrup,t 1872 ; 
(5.), Scoresby and the German Expeditions, for East Greenland. 

II.-GENERAL GEOLOGY OF GREENLAND (p. 8). 
1. Primitive and Metamo~p7& &&.--These are chiefly gneiss, 

mica-schist, hornblende-schist, syenite, &c., pierced by granitic 
veins, and are the most widely distributed of all the Grecnland 
formations, extending from the extreme north to the south of 
Greenland, with the exception of a few patches occupied by traps 
and Miocene beds and the Igdliko Sandstone. They reach to 
4,000 feet in height, and form tho rock almost everywhere Reen 
protruding from beneath tlie ‘6 inland ” cr continental ice which 
covers the interior of the country. The aspects of the country 
occupied by this rock are, rounded bosscs of hills, icc-plancrl, with 
mossy valleys or glaciers protruding to the sen. Rarely docs it 
form the jagged peaks and more varied scenery of the trap-roclrs, 
though sometimes rising into high hills. 

I n  this formation are found all thc economic niinerds of Grecn- 
land ; such as Steatite, used to make the lamps and other doniest,ic 
ware of the nativep, though this manufacture is greatly on the 
decrease, and Cryolite, a, mineral of great and increasing valuc. 
The mineral was originally brought to the notice of mineralogists 
by Gieseckb ;$ but it was not until a comparatively recent period, 
chicfly owing to tlie energy of Mr. Tayler of Londoa, now of 
Prince Edward’s Island, and the Messrs. Thornsen of Copenhagen, 
thut its value has been properly developed. The mineral derives 
its name from xpios, icc, from its property uf melting in tlic flnmo 
of a candle. It is a crystalline mincral, varying in colour from 
snow-white when pure to almost black when mixcd with extraneous 
substances, probably, according to Eriglok, graphite, 11s the 
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 ore of aluminium, and is iiow 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 by MI-. Pat11 
Quale we learn that tho chief veins at present worked are situated 
at Iviktout or Ivigtot on the south side of Arsdr Fjnrd, in South 

- ~~ 

* ‘‘ Redo orelse fiir en Expedition till Gronland i r  1870,” af A. E. Nor- 
denskjold (8fversigt af IC. Vet.-Akad., Fiirh. 1870, No. 10 ; and as a separate 
publiention, Stockholm, 1871). It has been translated, apparently by Professor 
Nordenskjold himself, in I‘ The Geological BIagnzine,” July, August, Sep- 
tember, October, an6 November, 1872. 

‘f Petermann’s “ Geograph. Mittheil,” 1874, p. 142 ; and ‘‘ Om de Kuhl- 
forcnde Dannelser paa 6en Disko, Harciicn og Syd-Siden af Niigssunk’s 
Halviien i Nord-Griinland,” Af IT. J. V. Steenstrup, &c. I‘ Vidensk. Mcdd. 
fra den Naturh. Forening i Kjtjbtnhavn, 1874, No. 3-7. 
1: See above, p. 34 I.-EIJITOR. 
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Greenland, in 61° 13’ N. 1Rt. and 48’ 9’ W. lollg. (Green.) 
The surface of the vein of cryolite was originally covered with a 
layer of earth, clay, and gravel, which being removed, the vein is 
exposed, I ts  greatest length is about 600 feet, breadth about 
150 feet, and the extent about 53,000 cubic feet. It is composed 
of two parts, one close to the Gord, 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 
mineral in the vein is, of course, cryolite, but as constant accom- 
paniments are found quartz, ironstone, lead-ore, sulphidc of iron, 
sulphur, arsenic, and tin-stone, though the last two are very rare. 
These substances me not evenly distributed througli tho mass ; 
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 south-western boundary, 
strongly impregnated wiLh ores of lead, arsenic, tuntalito, molyb- 
dena, and tin. In  the cryolite, according to Mr. & d e ,  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 trap. The mine during the winter is filled with ice and ~(11ow, 
and all blasting must therefore cease from November to April. 19 
the summer and autumn, from May to October, the mine can be 
worked, except under unusually severe climatic conditions, and in 
this time, with a gang of about 50 men, about 5,000 tons of cryolitc 
can bo had. There is considerable difficulty in lcoeping the work- 
men in health ; but from what I can learn there necd be no imme- 
cIiate fear of a failure of the mineral, though its distribution is 
exceedingly local, being dmost entirely confined, except in small 
quantities, to the fjord mentioned. Excepting a sinall amount 
found at Miask in Siberia, the mineral is confined to Greenland.” 

8% In  addition to the report quoted (Smithsonian Report, 1866) and a 
report issued ‘‘ On the Resources of Icclrtnd and Greenland” by the United 
States Government (1868), for further particulars regarding the geology and 
cconomic value of cryolite, we may rcfcr to the work of Itink already men- 
tioned, and the three following works in Danish :-L, Jacobsen’s “ Et Bar i 
Grijnland,” with sections and plans (1862) ; E. Bluhme’x <‘ Fra et Ophold i 
Oriinlrtnd,” 1863-1864 (1865),andV. Vallo’s “ Gronland” (No. xxxiv. of the 
6‘ Dsnske Follteskrifter,” 1861), as well as certain papers by Lieut. l3lnllnle 
(of which the above work by him is merely a reprint), in the Danish Afagx4ue 
6‘ Pra alle Lande,” vol. i. Many details of the cliemid and other charac- 
teristics of cryolite and its derivativc aluminium may be found in numerous 
reports and communications ficattercd through various scicntific periodicals, 
by Wohler, 11. St. Clair Deville, IT. Rose, Bunsen, CharIcs N. A. Tissier, J. 
W. Tayler, C. ]3mnner, SalvQtat, Salm-Horstmar, Erdmann, ITeeren and 
~binarech ,  N. Dehrceq, Mallet, Bas, H. Masson, liobell, Bondet, Schotter, 
Hirzal, Degousse, Pihian, Christofle, Sauerivcin, J. Tl1omscn, Scherer, A. 
Strange, B. Wagner, D a k ,  c. Hegemann, and others. Devillc has publisliod 
a separate work, ‘‘ De l’Alfiminiurn” (Paris, 1853), ctud Tissicr, u “ Guide 
Pratique de la Fabrication dC 1’Alumiuium.” 
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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 light across the country north of 
69O N. lat., and appears to date from Tertiary periods. It is par- 
ticularly well developed in Dfseo Island and the Noursoak penin- 
sula, covering an area of sorno 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 volcanic 
sand,” which in time by pressure have assumed a crystalline 
cbaracter, 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 tho 
Miocene and Cretaceous beds.* 

2. The Red Sandstone.-This- was originally discovered and 
described by Pingc1,t and is only found in the fjords of Igalliko 
and Tunnudleorbik in about 61’ N. lnt. 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 
quartz particles. It appears to be t perhaps i s  partly 
concealed under the co’ntinental ic 

3. Carboniferous.-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 Pfaff, the inspecting surgeon, for many years 
resident in Greenland, discovered SigiZZaria,$ a Pecopteris (?), &c., 
on the Disco shore at Ujamsasnk. 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 the 
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. PfafT, I submitted to the inspection of Mr. Robert Etheridge, 
j uii., F.G.S., Palsontologist to the Geological Survey of Scotland, 
who says : ‘( 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 
(6 Fern appears to be allied to those figured by Heer under the 
(‘ name of Gbichenia ( G .  Gieseckiana, Hr., G .  Zippei, Corda, 
‘‘ G. Binkiafia, E., &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 Nordenskjold, 
Geol. Mag.” vol. ix., pp. 421, &c. 
t 3 Noticed also by Prof. 0. Heer in his “ Beitriigc zur 8tchkohlen-Flora 

Afharid. Videnskab. Selskab. Skrifter,” 1828. 

der arktisohe Zone,” p. 10, note.-I$DITOR. 
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(( .Pacopteris. The whole of the nervation has disappeared, so 
(‘ tht I think,it-would be somewhat hazardous to describe it JS a ‘( new. species simply on the two specimens in your possession.” 

4. Cretaceous.-This formation in Greenland has only been 
recently separated from the Miocene formation, with which it i s  
associated. It is, as far as we yet know, only found in the vicinity 
of Kome or Koke, on the Omenak Fjord, in about 7OO.N. lat., 
though traces have been found on Disco and elsewhere. 

5. Mioeene.-This formhtion (included by Rink” in his “ Trap- 
formation med kulfk-ende Lag ”), in West Greenland, is confincd 
to the vicinity of the Waigat Strait and the west coast of Disco 
Bay, and is the chief subject of this paper. 

6. Q u a t ~ n a r y  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 
desoribed by the author in the ‘( Quarterly Journal of the Geo- 
logical Society of London ” (February 18’71), and in ‘‘ Das Inuere 
der Gronland,” Petermann’s 6‘ Geog. Mittheil.,” 1871. 

III.-THE MIOCENE BEDS OF GREENLAND (p. 13). 
The exigtence of €ossi1 plants of relatively recent date in strata 

on the shores of the Waigat Strait was kuown to GieseckQ ; but 
he was unaware of their exact age aud significancesupposing 
them to be identical with, or nearly allied to, the ordinary Soi6us 
aucuparia and Angelica oficinalis, now growing on Disco Island.? 
It was not until MM. Ohik and Rink had sent some of the speci- 
mens to Europe that their nature was apprehended. Subsequently 
through the exertions of Captain (now Admiral) Inglefield, R.N., 
Dr. Lyall, R.N., and Dr. David Walkerlof the ‘‘ Fox ” Expedition 
-aided by M. Olrilr, several specimens reached England, and 
these with those already in the Copenhageu Museum were, With 
the other Arctic plants, described in Professor Hew’s very im- 
portant work, ‘‘ Flora fossilis arctica’’ (1867). A general resum6 of 
his result8 was given by him in the (‘Journal of the EoyaI 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. Tegncr, two other 
Danes, and several natives, in 1867, Dr. Brown proceeds to give 
notes from his journals. 

1. AtanakerdZuR, Lat. 70” 21 30” N., Long. 5 2 O  15‘ 3” W,- 
The rock seen on tho shores of the mainland when coasting from 
Jalrobuhavn (llulissat) to this locality is the gneiss, sometimes 
rising into hills 1,400 feet in height, but generally in low rounded 
hills, with mossy valleys ; tho hills covered with boulders, and 
smoothed by ice-action. The rocks arc bare, except wherc coated 
with a mossy__covering of Lichens, while here and there, on 

* Orl)nland,” vol. ii., App., p. 139. See further on, p. 497. 
t See ‘‘ Florula Diecoana,” above, p. 256. 
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places where a peaty soil has accumulated, the Arctic Birch 
(Betula nana), Willow ( Salix, vnrious species), Aad~onteda, 
Vaccinium, or, Crowberry (Empetmm) creep in such unwonted 
profusion that in the height of summer some more favoured spots 
seem almost to support the florid title which Erik ltanthri 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 tmp-rock noticed was nt Akpaet (Ritcn- 
bcnk, Lat. 69“ 45’ 34 N., Long. 51’ 7’ W.), appearing also on 
Arve-Prince Island. Such Tertiary igneous rocks continue as far 
as ’16’ N. Lac. 

At Atanekerdluk,* on the north coast of the Waigat,? the shore 
consists of R strip of sandy beach, backed by lofty Qap cliFs, 
sloped and ravined, f?om 3,000 to 4,000 feet high, and traversed 
with white streaks of Miocene beds. The chief locality for fossils 
here is on the side of a hill,? about 1,154 feet above the sea, mostly 
in fragments of hard ferruginous shale, resisting disintegrntlon 
better than the associated shales and sandstones.$ 

Dr. Brown, ascending the ravine of the Ekadluk stream, made 
the following section (p. 21) :- 

Section along the Couvse of tlie Stvcant at Atanehe,dluh : Gencml 

1. G feet (?): sandstone, dip 32O (concealed by d6bris, and 

2. Shnly coal (?), 10 inches. 
3. Seam of lignitic coal, 14 inches. 
4. Shnlc with faint vegetable impressions, 16 inches. 
5. Hard clayey shale, broken into splintery angular picces, 10 

6. 20 feet: black shnlc, faint vegetable impressions. 

TO the south older traps ore known to exist. 

Strike of the Strata Z.N.Z., D& as noted. 

probably resting on trap). 

inches. 

* Essquiinaus : “ Rocks in the Sea ” ; basalt rocks forming a skerry off 

t Waygatz of thc old Dutch ; Waigattct of the 33aucs ; Iliarcscksonk of 

$ The most northern of thrcc‘ pcaks overlooking the bay.-wrIunrpm, 

0 A trench cut here, apparciitly in the talus of the hillside, gave tlic 

the shore. 

the natives. 

‘‘ Brit. Assoc. lkp.  18G9,” p. 3. 

following section to Mr. E. Whympcr, “Brit. Assoc. Rep. 1869,” p. 4:- 
1. Light grcy finc sand - 1 foot 7 inchcs. 
2. Grey fino sand - - 8 inches. 
3. White fine sand - - 8 inches. 
4. Grey fine sand - - 9 inches. 
5. White fine sand - - G inches. 
6. Yellow sand (not pcnctrated). 

Tho plant-impressions were found in pieces of hard red clay in tile uppermost 
bcd or on thc surface ; and also from bcda 2, 3, and 4, in softer niid more 
brittle shales, and in lumps of hard iron-grey clay. 

Mr. E. Whymper’s Report on the Geology of this locality is given in thu 
“ Brit. Assoc. Report” for 1869, p. 1 ,  &c., and, with Notes by Ur. R. Brown, 
in Prof. Hecr’s Memoir on the fossil plants from Grcenlan? in tlie pllil. 
Trans.” for 1869, p. 446, bo.  See 4 k O  Nordonskjold’s Memoir, above, p. 432. 
-IbITQa. 
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7. 16 feet : fine-gained sandutow, with brownish specks 

8. Shdy seam, interstratified with saiidstone in thin layers, 

9. 6 inches : sandstone in thin laycrs, 
10. 1 inch: shale. 
11. 18 inches : fine white sandstone. 
12. 8 inchcs : soft shale. 
13. 11 inches : shaly coal, dip 28'. 
14. Soft black shale, 3 feet. 
15. Soft white sandstone, 3 feet. 
16. 4 inches : soft black splintery shalcu. 
17. 2& feet : hard sandstone. 
18. 3 feet : white sandstone. 
19. 24 feet : splintery shale. 
20. 10 inches : soft sandstone slide. 
21. 4 feet : splintery sliale ; the section is lierc 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 A h  some thin sandstones and hard 

I cstimntcd the dcptli of thcso bcds 

dip 26'. 

6 inches. 

d6bris. 

Dip 2790. 

shalc, covered with d6bris. 
to bo about 150 feet. 

26. 4 feet : white sandstone. 
27. GO feet : splintery shale. 
28. 5 feet : white sandstone, dip 43'. 
29. 8 feet : shale. 
30. 16 feet : b r o ~ n  sandstone. 
31. 3 feet : shales. 
32. 5 feet : white sandstone. 
33. 28 fcct : black splintery shnlcs. 
34. 4 feet: shales. 
35. Brown sandstone, esposcd here and there, but the scction 

for about 160 feet is concealed by dbbris. 
36. White sandstone WRS here cxposed in either cliff, about 

30 feet ns far as could be seen. Dip 40". 
Here a dykc of trnp (A) intersected the beds right ncross the 

ravine, in a course N. 43' E. Mag., sinnding oul in wnU-liIco 
masses of an average breadth of 12 feet, thc angle about 5'. 

37. Brownish sandstone. Dip as above. IJartly concealed by 
diibris. Where in contact with tho trap, this sandstone was but 
little altered. I n  some cases it  enclosed small pieces of the trap. 
This sandstone lks altogether, on cither Bide of tho dylr~, a11 
aperage thickness of 30 feet. 
38. IJere, on the opposite (south) side of the ravine, were 

several feet of shales interbedilcd with seams of coal and sandstonc. 
Not traced on the north sidc on account of ditbris. 

39. Hard fine sandstone, 3 fcot. 
40. soft crumbling sliales, 16 feet. 
41. Thin seam of sandstono; scnly sandstone, with black 
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shales ; thin Elandstone ; laminated sandstone ; layem of sandstone ; 
and irregular very thin black shale. 

42. The section here becomes somewhat indisfinct, bnt shows 
about 40 feet of gritty white sandstone, with brownish stains a t  
the lower portion, and intermixed with an irregular Beam. of 
conglomerate. Dip 27'. 

43. Reddish sandstone, with an alkaline efllorescence. 
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 tho ravine, 

the north side being obscure. Here 8 feet of shales and sand- 
stones, alternating in beds of from I to 2 inches in thickness, were 
exposed. The topmost layer is black and soft, like shaly coal, 
about 49 feet. Dip 28'. 

49. 7 feet : brown sandstone, irregda;. 
50. Slaty shale, 4 feet. 
51. 7 feet : hard black sandstone shales, with indistinct vege- 

table impressions. 
52. 20 feet : shaly Beams, alternating with thin' layers of sand- 

stone? one 16 inches thick. 
53. 6 feet : white sandstone, with (near the top) slight layer of 

black matter, looking like cod, and shdy matter, mixed as in 
bed 52. 

54. 30 feet : irregular seams of brownish sandstone and shales, 
and 1 inch of soft ahaly coal. 

55. 6 feet : brownish sandstone, dip about 39". 
56. Shales, &c., 35 feet. 
57. White gritty sandstone, dip 374 
Here another trap dyke (B) cuts across at  an angle of 8" ; the 

stream tumbles over it in a waterfall. Course of this dyke i s  
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 acro~s 
58, 59, and a portion of 60 bed. 

At 59 the section is again con- 
tinued on tho 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. 

60. 3 feet : black splintery scaly shales. 
61. 3 feet : whito sandstone. 
62. 10 feet : irregularly bedded shales and sandstone mixed- 

63. 25 feet : wbito Sandstone ; 31' dip. 
64. An irregular series of thin beds, as follows :- 
4 feet : splintery shale ; 4 feet : white sandstone ; 8 feet : irre- 

gular shales and sandstone ; 4 feet : white sandcltone ; black shde ; 
4 feet : white sandstone ; and 6 feet : irregular shales, 

faint fucoid-like impressions. 

65. 25 feet : white sandstone. 
66. 10 feet : black splintery shale. 
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. 67. 18 feet shales and brownish sandstone with 1 inch seams 
of shale. . 

68. 20 feet : soft shales. . 
69. 12 feet: hard grey sandstone. 
70. d feet : laminated shales. 
71. 10 feet : hard greyish sandston 
72. 3 feet : shales and sandstones ; 
73. 8 feet : laminated shales and sandstones. 
74. 8 feet : hard grey sandstone. 
75. 80 feet : irregular shales, sandstones, kc., so high up as to 

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 sandstone;shala, &e., about 25 feet. 
81. Hard grey sandstone, mostly washed by the torrent. 
Between this and 82 a trap dyke (0) runs. 

d 6 feet : sandstone. 

be indistinct; and below covered by d6bris. 
76. Cod, 1 foot. 

dyke ( C )  runs perpendicularly through this. 

Its course i s  N. 
Mag., rising in the direction of the Atanekerdlak basaltic headland, 
intersecting the beds at  an acute angle, and about at  right angles 
to u A” and 6c B ” dykes. 

82. Irregular beds of sandstone shales, to about 45 feet. 
83. Grey sandstone, 8 feet. 
84. Brownish, hard sandstone, 4 feet. 
85. Black shaly coal (?), 6 feet. 
86. White gritty sandstone, with perhaps a layer of shale 

intervening, 60 feet. 
Leaving the ravine, Dr. Brown crossed to a ravine, which 

unites with the main valley at dyke u C,” and thence he continued 
the section :- 

87. Here were exposed, from the bed of the stream to near the 
pinnaclod summit of the hill, about 80 feet of brown sandstono 
shales, clayey iron-stone, or siderite (in which the fossil impres- 
sions are chiefly found), coal, &c. In ascending order they wore 
as follows :- 

a. Splintery shales, 12 feet; b. Bed of cod, 2 feet ; c. Ilard 
shales intermixed with gritty sandstone, much obscured by dbbris ; 
d. White gritty sandstone; e. 2 feet of the sideritic shale-the 
same as the fossil leaves are found in ; out of reach ; f. Irregular 
shales, 10 feet ; g. About 20 feet of irregular shales with irregu- 
lar layers of coal ; and h. Shales, &c., with smdl  bits of lignitic 
coal, irregularly scattered throughout, about 10 feet. 

88. Many thin beds of sandstones and shales, thus :- 
1. A few inches of sandstone ; 2. Thin layer of shale ; 3. Thin 

sandstone, Sam 1 ; 4. 1 inch of sideritic shale, same as the 
fossil impressions ai-e in ; 5. Sandstone, us before, 1 inch; 
6. Shale, 1 inch ; 7 .  Sandstone, 2 inches ; 8. Shale, with pieces of 
coal ; 9. Sandstone, thin ; 10. Thin clay ironstone, same as fossils 
are contained in ; 11. Thin shale ; 12. Sandstone, thin; 13. Thin 
shale; 14. Thin seam of coal ; 15. Sandstone, 1 foot thick ; 
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 fossiI impressions ; 
22. Thin seam, sandstone, with a broken seam of coal, 4 ~nches ; 
23. Splintery sideritic ahales with faint foRsil impressions ; 24. 
1 foot : coarse-grained white sandstone, as before ; 25. Splintery 
shale, as in 23 ; 26. Gritty sandstone, 14 inches ; 27. Splintery 
shales, 18 inches (as in 23), with faint vegetablc impressions ; 
28. Gritty sandstone, with little specks of coal, and stained with. 
iron in patches ; 29. 3 feet : splintery shale, bluish-black and 
reddish, with imperfect vegetable impressions ; 30. A seam of 
coal aiid sbale, 1 inch ; 31. Gritty sandstone, stained, 4 feet; 32. 
Erittle shales, with faint impressions of leaves, &c. ; 33. 4 feet : 
gritty sandstone, with several irregular thin layers (Rot exceeding 
2 inches) of shale as before; 34. 2 feet: splintery shale with 
faint vegctable impressions ; 35. Wliite gritty sanclstone, 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 smdstones ; possibly 100 feet ; dipping 
33’, with E. strike; obscured with dhbris, containing nmcli 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 shale, 8 feet; 7. Shaly 
sandstone (as 3), 10 i n c h  ; 8. Splintery sbalcs, 12 feet ; 9. Shnly 
sandstone, .with clierty iron-clay, shale, siderite (‘‘ Atannkerdluk- 
stone ” of the Greenland Danes), 12 feet ; 10. Splintery sliale, 8 
fcet ; 11. Broken layer of sandstone shalc (as 3), on the summit 
of the hill. 

Beyond this, trap rocks predominatc OVCT tho cvuntry ; dylykes 
of variously weathered configuration, such as Rink’s Obelisk, 
forming prominent objects. Travelled blocks of syenite and 
greenstone lie about. 

I u  Prof. EIeer’s paper ‘‘ On the Miocene Flora ” i u  tlie ‘c Journal 
of tfie Royal Dublin Society ” (1. c.), a skctcll is giVen Ly Com- 
n~ander Colomb, R.N., of ccrbiii fossil stems which Ire arid Cappain 
(SilIniral) Iiiglefield, R.N., saw in this locality at tlic time of thcir 
visit ; but these conld nowhere be seen. There Iiad appiwxilly 
been a landslip, and they are doubtless buried under the debris.* 

nr. Ijrown furtlier examined another section of the sanie strata, 
but rntller Iower down in the series, about 1,007 yarc7s S.E. by S .  
(afag.), from .I-Iouse at Atanelrerdluk, in tlie cliff’ facing the sea 

1. Brown sandstone, 2 feet, dip 33” (on the top) ; 2. Shale and 
r,lialy coal, irregular, averngc 8 inches ; 3. Seam of coal, 2 inches; 
.I-. Shale, 6 inchcs ; and 6. Whitish sandstone; stained with brown, 
2 ft:et exposed. 

(p. 32.) 

* Nordenskjiild describcs bituminised fitems found iu this locality by him 
with the root8 80 pcrmcding tho soil a8 to leave no doubt but that they 
in ~ i l ~ .  see above, p. 434. 
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In  tlie shale, and in the sandstone where it joins the shale, faint 
and imperfect impressions of plants alqieared. Probably bed 
No. 5 is No. 1 of the former section ; but it is obscurcd by dGbris 
and pieces of trap fallen from the dyke " A," wliich here extends 
right acrow the strata. It becomes fully exposed further on, to a 
thickness of 6 feet, and ia interstratified with sandstone and shale, 
and succeeded by 16 inches shaly lignite, with faint impressions. 
This is topped by 8 inches of white sandstone, succeeded by 3+ 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 dwindIing away to G fcet, though 
doubtless, from their position and dip, one of the thick beds ex- 
posed up the ravine. The bottom of this iis a kind of coal, united 
with the sandstone beneath by 2 inches of shale. 
half (English) further along the beech the trap rlylro comes down 
perpendicularly through tlie strata, and sends a transverse vcin at  
61" between the sandstone and the shaly sandstone. North of 
this, auother perpendicular vcin was previously met with, coming 
do\yn from dyke 6'  A " in  the samc direction @.E), but not so me11 
null.ked, The strata are slightly tilted at the line mherc the dyke 
s p u r  cuts through them ; on the northen side the dip bciug 47" S., 
:uid on the other side Gl",  dipping slightly northwartl. The strike 
of ell the strata is, however, t h o  smie (N.E. Mag.). The wliite 
snndstone resuincs its former dip on the ot,hcr side, and therc does 
not seem to be clcflcctel by the dyke. This gritty sendstone does 
not seem to have been niiich metsniorphoscd, though doil~ly in 
contact with the trap. In some places the trap seem to take the 
cl~ai.ncter of the sandstone, being soft, crystalline, and ensily 
brolron with tho hand. On the other hand, the grit in  contact 
with tlic trap does not always seem to differ Born that in the nor- 
inn1 state, but in most cases to have becn melted by the heat, a 
thin glaze being formed on the surface. 

The section extends to about 1,180 fcet (by aneroid), and is toll- 
tinued nearly uuifornily N. slid S. ; though on thc surhce Etcing the 
sce the strata were denuded in many places. In SOIUC oihcr places, 
north\varil in the cliffs with greater height, a similar section, with 
a similat. uuiformity and alternation, could be tracccl, probably cvcll 
to 1,200 feet.* 

Lat. 69' 51' 2" N., Long. 52" 19' 6" W. 
(Nordenslrjolc1.)-In the cliff at  the water-edge, the section exhi- 
bited sandstone, a small soam of shale, and 2 feet of poor lignite, 
the whole resting on trap. Ouiarasuksumitolr means tho placo 
where the cod is miiicd out, and was chiefly built for the con- 
vcnicnco of the coal-mines at  Ounlartok. It is also called Ujnrar- 

A mile and 

2. Ouiaraszchsu+tok. 

* From the examination of some fossils from tho lowcr strata at Atnnckerd- 
luk, Dr. Ileer is of opinion that probably they belong to the Upper Cretaceous. 
The fossils on which he founds this opinion are Cycudites Dichoni ,  tho 
frequent Berm, a Ser/iioia allied to 8. .&ic/~e~ibacl~i~, and a C~wl~ieriu.  or 
further descriptions of Atnnolcerdluk, see also Nordenslcjiild'fi Mcnioir (nbore, 
p. 432), Heer's " Les Regiones polnires chi Nord" ('( Bibl. Univ.," Jan. 
1867, p. 51), and hi is  great work already mentioned. 
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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 Sigillaria 
and Pecopteris (P) of Carboniferous age t (see above, p. 470). 
3. ’Ounartok (Ritenbenk Coal-mine).-Here, nearly opposite to 

Atanekerdluk, shales rest on trap (?) and are covered by white 
sandstone ; this is apparently covered by coal (for along the beach 
there w&s a face of 3 feet of lignitic coal exposed, though the floor 
waa of coal, and therefore the seam appeared to extend to a still 
greater thickness), covered by 14 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 iu 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 d6bris, 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 o€ 
the Magnolia ( M .  Ingleufieldi, Hi.). 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 
yielded some fossil impressions. These comprehended dicoty- 
ledonous leaves (Populus, probably P. Richardsoni, Hr.) and 
fronds of Aspidium Me@, 13. and A. Heerii, Ett. ; but it vas 
was very difficult to obtain pieces of the rock on account of the 
superincumbent mass of strata. 

Lat. 70” 5’ 35”N.S-Here were green mossy 
slopes, but the vegetation on the whole was on this side much 
more backward than on the Noursoak shore (August). An 
As.abis and SteUa&a Edwavdsii, It. Br., were frequent on tlic 
dry places, but little of Hierochloe borealis, so abundant elsewhorr. 
The glaucous Willow (Salix glauca) was common, and Elynaus 
arenavius gave a link-like character to the sandy shore, whilo a 
little marsh at  the mouth of a little stream was thick with B p i -  
setunt mvense and E. vaiiegatum. 

* I n  Professor Heer’s paper in the ((Phil. Trans.,” IS., Ounartok is erro- 
neously called by the two names of Ujararsuk and Ouiarasnksumitok, whilc 
that of Ounartok applied to the locality where the coal is at present mined is 
never mentioned. 

Here also were found the remains of Caulopteris punctata ; Cretaceous 
according to Mr. Carruthers, F.R.S. 

$. In the map attached to Professor NordenskjBld’s memoir, already quoted, 
ICudlisaet (Kudliset) js apparently applied to  a locality in lat. 704 while the 
locality of Kudlisaet is marked as Ritenbenk Coal-mine (“ Ritenbeiiks 
Kolbrott ”), A locality still farther to the south, on a stream, is marked on 
Nordenskjold’s map a8 “Igdlokungoak.” It is in about the latitude of 
Ounartok ; but as I had no opportunity, adds Dr. Brown, of taking observa- 
tions to determine the latitude (as apparently Professor NordenskjBld had not 
either), I cannot be certain ; as we were very careful, however, in getting the 
exact manes from our native boatmen, all inhabitants of the immediate vicinity, 
I Cannot but consider that they are correctly given by us. 

4. Kudlisaet. 

See uboue, p. 388.-EDIToB. 
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Section southward d o n g  the Shore at Kudlisaet. 
1; Alluvium and debris of rock from CUTS 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, &c., 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. 

GeoZogy of Heer's Creek.-In the stream, called by Dr. Brown 
'' Heer's Creek," a little north of the last locality, Mr. Anderson, 
of Ritenbenk, had found fossil stems. Gudeman, who had accom- 
panied him, soon pointed them out. The were lying in frag- 

impressions of leaves. The stems were much broken, but their 
dicotyledonous character was quite apparent. The section wliere 
these sterns had rolled down (as it afterwards appeared) out of the 
coal, showed, from the level of the stream upward, the following 

1. (Bottom) 4 .feet : splintery shales ; 2. 1 foot : hard gritty 
sandstone ; 3. 4 feet: mixed shales and sandstone ; 4. 1 foot : 
coal; 5. 14 foot : shale, with fiiint impressions of leaves, stems, 
&c. ; 6. Zg feet : coal enveloping siliceous stems lying apparently 
horizontally E. and W. and N. and S. (Mag.j, in fiagniente ; 
brownish outside ; mostly without the bark ; 7. Shales, 18 inches; 
8. Sandstone, with leaves, &c., 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 (3) ; 15. Soil. 

The Miocene s t rab seem to continue down the coast 
to very near Godhavn, and cod appears at various places. A t  
one place, called Skandsen (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 the 
height of between two and three thousand feet. 

No calcareous beds have as yet been met with in either the 
Miocene or the Cretaceous strata of Greenland ; and they appear 
to have been of frcshwater origin. 

it at a place where a little stream breaks through the strata. 

ments in the stream, mixed up with pieces o B sandstone containing 

beds :-- 

(P. 42.) 
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Specific gravity - 
Gaseous and vol. mattcr 
Moisture - 

Fixed, carbon 
Coke {&& - - 
Sulphur 

- 
1.369 - - 1.3848 

- -  e75 46.20 - - - -  h -55  I - 
- 45*45 - I 50.60 

- 47’75 - - 39.06 - 5.50 53.25 - 9.54 

100’00 100 * 00 
- - 

111 addition to the localities mentioned, coal has been found by 
the natives at various places 011 the coast. For instance, Dr. Rink t 
mentions the following places, and Gieseck6 several others, whcre 
coal could be conveniently dug :-1. Atanalzerdlulr ; 2. Patoot ; 

* A third naalytik, by Dr. Wartha, is given in 1Ieer’s “Flora fussilia 

t ‘( Griinlnnd,” vol. i., pp, 172-1 18. 
nrctica,” p. 5.  
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3. Atane; 4. Kordlutok; 5. Nulluk Cape; 6. Eklrorgvoot; 7. 
Mibersteen Fjeld ; 8. Pattorfilr ; 9. Sarfarfik ; 10. Kame ; 11. Uper- . 
navik. Cape ; 12. Innerit Fjord ; 13. Hare Island ; 14. Riteiibenk 
Coal-mine (various places on the Disco shore of the Waigat) ; 
15. Skandsen ; 16. Makkalc ; 17. Igligtsialr. 

The first five localities named are on the Noursoak shore of the 
Waigat ; the next five me on the Noursoak shore of Omenalr Fjord, 
and most likely belong to the Cretaceous formation, certainly not 
altogether to the Miocene ; the twelfth locality is on Svarte Huk 
Peninsula, in Upernavik district ; while the three last-named 
places are on the southern shore of Disco Island-Igligtsiak being 
only 16 English miles from tlie Settlcment of Godhaw, to which 
the natives sometimes bring the coal on their sledges in winter. 

Nom.--The maps accompanying Prof'. Nordenskiold and Dr. 
Brown's memoirs comprise that portion of the West Coast of 
Greenland lying between the G 9 O  and 7 1" parallels of North latitude. 

The very indented coast-line of the country, intersected by 
numerous fjords bearing many islands, bends outwards in u 
north-westerly direction to foriii the Peninsula of Noursoalr at 
about 70" N. lat. Between it and the adjacent mainland to the 
south lies the Bay of Disco, so called €rom the Iargelslantl of Disco, 
which lies due south of Noursoak, from which it is separated by the 
Waigat Strait. 

The mainland, 8s well as n sinall portion of tlie eastern end of 
the Noursoak Peninsuls, and the southern extremity of Disco (at 
Godhavn) i s  mainly composed of gneiss or granitic rocks ; but the 
peninsula itself, as well as the IXsco Island, consists chiefly of 
Miocene or of Cretaceous fornintions underlying Traprock. 

I n  the Island of Disco the Miocene beds are represented as 
extending from the gneissic promontory of Godliavn on the south, 
round the eastern side to nearly the northern point ; and on this 
coast, proceeding in the above direction, Puilasolr, Sinnifilr, Skandsen, 
Isungoak, Ujarasusuk, Igdfolrungoalr, and I-Cudlisst are Icuowll as 
localities whence fossil plants can be obtained. 

In  the Noursoak Pcninsula the Miocene beds lie on its southern 
coast from Sakkak, past AtanekerdIuk, to beyond Mannilr, where 
plant-fossils have been found ; and at  Atanokerdluk, the position 
of which is markod by a definite promontory, is the Ekadluk 
ravine from which Dr. Brown's principal seatiou is taken. 
Netluarsuk and Ifsorisok, near tlia 110rthern point of Noursoak, 
are also fossiliferous. 

The Cretaceous strata appear bclow the t,rap along the northern 
coast of Noursoalr, oxtending from Ekkorfat past Anginmuit 
Avkrusak, Pattorfik, Kome, nnd Assnlrak, to nearly the neck of tho 
peninsula, where the overlying trap appears to unite with the 
gneiss o f  the mainland. At1 the places ahove mentiono? are rich 
in fossils. 

Cretaceous fossils have also Leon obtrrined from be lo^^ the Ter- 
tiary strata at Atane, on the Waigat, and in the lower part of tJlu 
section at  Atanckerdlulr, 

36122, XI I3 
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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-rock. 

LVI1.-Dr. PINGEL on t h e  GRADUAL SINKINQ of PART 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 first 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 almost 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 a.bove the water. 

f Jufianeshaab was founded at the mouth of thc 
776 ; and near a rock, called the Castle by the 

Danish colonists, are the foundations of their storehouse, which 
are now dry only at very low water. 

The neighbourhood of the colorg of Frederickshnnb (lat. 62’ N.) 
was once inhabited by Greenlanders, but the only vestige of their 
dwelling is a heap of stones, over which the firth flows at high 
water. 

”Near the well-known glacier which separates the district of 
Frederiekshaab from that of Fiskenses, is a group of islands 
called Fulluartalik, now deserted ; but on the shore are the ruins 
of winter buildings, which are often overflowed. 

the Morasians founded, in 1758, the establishment called Lich- 
tenfels. I n  30 or 40 years they were obliged-once, perhaps 
twice, to move the poles upon which they set their large boats, 
called ‘( umiak ” or women’s boats. The old poles still remain as 
silent witnesses, but beneath the water. 
‘ ‘1’0 the north-east of the mother colony,Godthaab (lat. 64’ 10‘ N.), 

is a point called Vildmansnbs by St. Egede, the venerable apostle 
of the Greenlanders. I n  his time, 1721-1736, i t  was inhabited 
by several Greenland families, whose winter dwelling rem$ns 
desolate and in ruins, the firth flowing into the house at  hlgh 
tide. , Dr. Pingel says that no aboriginal Greenlander builds his 
house so near the water’s edge. 

The points mentioned above Dr. Pingel had visited, but he 
adds, on the authority of a countryman of his own highly deserv- 
ing of credit, that at Napparsok, 10 Danish miles (45 miles 
English) to the north of Nya-Sjukkertop (lat. 65’ 20 8 0 ) )  the 

Half a mile to the west of the village of Fiskenoes (lat. 63 



ruins of ancient Greenland winter housm me t6 be seen at low 
water. 

Dr. Pingel is not aware of any instance of subsidence in tho 
more northern districts, but he suspects that ths phenomenon 
reaches at least as far as Disco Bay, or nearly to 69’ north lat. 

NoTE.-some facts relating to the Rise and Fall of the Green,. 
land Coast have been collected by DR. R, BROWN in the “ Quart. 
Journ. Geol. SOC.,” xxvi., pp. 690-692 (June 1870). Reprinted 
in tho Bapal Geograph. SOC. Malaual, published for the Arctic 
Expedition, 

LVIIL-RECENT ELEVATIONS of the EARTB’S SURFACE in 
By HENRY 

Jburnal o f  the noyd 
Geographical Society, London, vol. xWii., 1873, pp. 240-263.3. 

. . . . . . It is well known that Greenland is subject to a move- 
ment of oscillation, the norther11 portiou of it being in process 
of elevation, and the southern of depression, the axis of the 
movoment being variously placed betwcep the parallels of 14 and 
77. I will quote a passage from Dr. &ne’s travels :. “The 
c‘ opportunity I had to-day of compa$ng th0 tarmac and boulder- 
” lines of Mary River and Charlotto-Wd Piiord enables RIQ 
‘ 4  to assert positively the interesting fact of a secular eleviktion 
‘6 of tho crust commenciiig at some as yet undctermiiied point 
(‘ north of ?Go, m d  continuing to the great glacier and the high 
“ northern latitudes of Grinnell Land. This elevation is con- 
“ nected with the equally well-sustained deprcssion of the Green- 
’‘ land coast south of Engutak.” * Again : (‘ The depression of 
‘( the Greenland conat which I had detected as far north as 
“ ‘IJpernavik is also going on here (;.e., t110 CrimElon cliffs). 
‘ I  Some of the Esquimaux huts were washed by $ea or torn 
‘‘ away b3 the ice that had dmcended with the tides, The turf 
“ too, a representation of very ancient growth, was cut off even 
6‘ with the water’s edge, giving sections 2 feet thick. I had 
“ noticed before such unmistakable G.vidence of the depression 
c c  of this coast. I ts  converse elevation I had observed to the 
‘6 north of Wolstenholme Sound. The axis of oscillation mush 
u be somewhere in the neiglibourhood of latitude 7’7°.’’7 
M‘ClintOCk Saps : “ It has been abundantly proved by the exis- 
4‘ tence of raised beaches and fossils that the shores of Smith’s 
u Sound have keen elevated within a coqjaratively recent period.” 
He then goes on to show that this olavation has probably caased 
in the very latest times, and concludeg that at  Upernavilc the land 

* Vol. ii. p. 80. J. Op. tit$ p. 277. See also (( The Opcn Polar Sen,” p. 402. 

the NORTHERN CIRCUMPOLAR REGION. 
H. EOWORTH. 

[Reprinted in pert, with l’ermiasion, 

XI I1 2 
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has sunk, as is plainly shown by similar rniils, ovei’ which the 
tides now flow.” 

Crossing Baffin’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 Likbrador: 
‘;From all the indications noticed ozsually by us, such as the 
‘‘ portion of beaches apparently very recently raised above the ‘‘ sea-level, 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 his 
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 C a s t  of Labrador is slowly 
‘‘ rising.” t I n  Chimmo’s account of his visit to the north-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. Moretoii say! ‘‘ that there is ’‘ much bare protruding rock in all pwts of the island presenting 
4‘ everywhere a rounded, worn, and mater-washed appenrance, 

such as can only be produced by their having once been part 
‘‘ of the ocean-bed. Large boulders of stone of difyerent character 
‘‘ from all the rock around are lodged in all p a r k  Some of the 
‘‘ most remai*kable are on the highest lands. A recent, and I 
‘6 suppose still proceeding, uprising of the wholo island from tho 

sea is very observable, and many proofs of it havc been brought 
‘‘ t:, my notice. For instance, a narrow tickle at the head of 
‘‘ Greenspond Harbour, in which the water now is scarcely deep 
6‘ enough for a punt passing, was in the memory of aged people 
(‘ sufficient for the passage of large fishing-boats called shallops. 
“ At Purchard’s or Pilchard’s Island and in Twilling-gate Harbour, 
‘( rocks now above water are remembered ns formerly sunken 
‘‘ rocks, ovcr which it was possible and usual to row sinal1 1io:Lts. 
‘‘ In  many places, from the same causes, 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 changes 
‘‘ in Trinity Harbour.” 5 Going somewhat further south, Mr. 
EIopkins says: ‘‘Two hundred and fifty years ago Sir Francis 
‘‘ Drake sailed into Albemarle Sound t.hrough Roanoke Inlet, 
‘‘ which is now a sandbank above the reach of Ihe highest tide ; 
‘‘ only seventy years ago i t  was navigiible by vessels drawing 12 
‘( feet of water.” 11 

T t  is clear, however, from Lyell’s observations,% that we nrz 
here on the borders of an area of snbsidence which extends along 

* c‘McClintoclc’s Journal,” pp. 76, 77. + Packard’s “ Glacial Phenomena of Labrador,” PEc., c‘ Memoirs of Boston 
Nnt. Hist. Societj,” vol. i. part 2, p. 229. 

$ ‘‘ Journal of thc Royal Geographical Society,” vol. xxxviii. p. 258. 
5 Ibid., vol. xxxiv. pp. 264-5. 
II “World before the Deluge,” p. 22. 
7 “ l’hdples of Geology,” 1 l t h  edition, vol. i. p. 563. 
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the United States coast as far south as Florida, an  area which 
I ohall describe more particularly in a future paper. I will now 
adduce the facts which make it clear that the elevatory movement 
is shared by the whole Arctic border-land of America. 

In  Franklin's voyage in 1819, 1820, and 1821, he mentions 
Iiaving found much Drift-wood in the estuary o€ tlic Copper-Nine 
River. I-Ie also picked np " some decayed wood far out of rcech 
" of the water." Re adds that the Copper-Mine River itsclf 
brings down no drift-wood." I n  his second voyngc along tlic 
Arctic Sea he describes tho coast from the Maclrcnzie River to the 
Bocky Mountains as very shallow and full of shoals and i-ccfs. 
Inside some of the latter was brackish water, as was also the watcr 
in pools at  some distance inland ; piles of wood 'were also tlirown 
up far from the c0ast.t While Franklin surveyed thc coast wmt- 
ward, Dr. Richardson did the same to the east. Tlic latter says : 
" On the coast from Cape Lion to Point Keats thcrc i s  a line of 
6' large drift-timber, evidently thrown up by the waves, about 12 
'6 feet in perpendicular height above the ordinary tides." I-Ic 
shortly afterrnards mentions that in tho Polar Sea, when cumbered 
with ice such waves are impossible, and as his jouriiey was in tho 
hot season, and the sea was then crowded with hummoclts, llic 
inference that the drifbwood was thrown up by the maves is ~ 

inadmissible, and the line of drift-wood 12 feet above the sea-lcvd 
is only n parallel to thc numerous other cases. The vast slieeL 
of shallow and brackish water, 140 miles long and 150 broad, which 
is separated from the Polar Sea by low banks and spits of m10, 
and is called by Dr. Richardson " Esquimaux Lake," formed, there 
can be little doubt, very recently, as that traveller suggested, R 
bay of the Polar Sea, and is an example of the creation of lingc 
brackish lakes by a sea which is constantly contracting, such 
are common in the eastern borders of the Caspian. '' M'Clurc 
'6 found sllclls of Cypritaa Isluiidica at the suminit of the Cos- 
" comb lC.~ngo, in Baring Island, at an elevation of 800 feet above 
" tlic sea level. Captain Parry has also recorded occurreiiccs of 
'( Venus (probably Cyprbzu Islundicn) in Dynm-Mai-tin Island, 
" and in the recent voyage of tlic ' Fox ' the surgeon found tlic 
" following sub-fossil sliells at Port ICcnnedy, at elcrntions o€ 
'6 100 feet to 500 fcet :-S'axicava rugosa, Y'ellim proximz,  
'( Astarte avctica (bovcalis); Mya Uddcvalleds,  BZya t~u22cata, 
'' Curdiuna sp., Buccinum undatunz, Acnleu tcstudinalis, and 
'( Balanus Uddevalbnsis."S 

Speaking of the eastern part of Melviile Island, Parry snys : 
" One of tho ' Hecla's ' men brought to the boat a narwhal's horn, 
'( which h_c found on a hill more than II milo from the sca, and 
6' whicli must liar8 been carried there by the Esquimaux or by 
tC bears (!) . . - . Sergeant Martin and Captain BaGinc's 
'' servant brought down to the bench several pieces of fhree 
'6 whicli they found nearly buried in tlio sand at  tho distance of 
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'' 300 or 400 yards from the present high-water-mark, and not 
'( less than 30 feet above the sealevel. We found no isdimtion 
" 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 Nias, two pieces of drift-wood were also found on the beach 
10 or 20 feet above the present level of the sea, both of pine, one 
7& feet long and 3 inches in diameter, and the other much 
smaller. Both were paktly buried in sand and.their fibres SO 
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 i t  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 the sea.§ These extracts from the Arctic voyages 
might be extended, but they will suffice 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 
about &e coast of Behring's Straits, near Cape Denbigh :-" A€ter (' breakfast a party of men were sent to .the peninsula for brooms 
" and spruce. . . . . It appeared to methat this peninsula 
'( must have been an island in remote times, for there mere marks 
' 6  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 
(' t,hrown 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." 11 
In describing the journey of Captain Krenitzin and Lieutenaut 

Levashef in 1768-69, Coxe says : " The 4 St. Catherine ' wintercd 
" in the Strait of Alnsca, and was drawn into sh01~1 water. Tho 
" instructions set forth that a private ship had in 1'762 found 
" there a commodious haven, but thc captain looked for it in vain. 
'' . . . . On surveying this strait and the coast of Alasca 
" many craters were obscrved in the low grounds close to the 
" shore, and the soil produced few plants. May not this allow 
(' the conjecture that the coast had undergone considerable 
'' changos, even since the year 1762 ? " 7 

In Whymper's account of his journey to Alaska, I find the fol- 
lowing passage :-'' T h e  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. 
t Ibid., p. 235. 
§ M'Clintock in '< Journal of the Royal Geographical Society," vol. XXX. 

11 " Cook's Voyages," edition of 1842, vol. ii. p. 344. 

t Ibid., p. 193. 

p. 10. 

" Coxe'e Russian Discoveries," p. 251. 
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(' extends to the Youkon, The lndians have a tradition that the 
ed from the Be&, an occurrence at  least pos- 
ck in the chain of the Aleutian Islands, known 

(6 to the Russians as the Bajaslov Volcano, rose from the sea in 
4' 1'796." ' Zagoskin says : " That the spot where the fort (i. e., 
'( Fort Poukon) now stands has been covered by the sea within 
6' the memory of the Indians living at the date ofhis visit in 1842 
6' :md 1843." Again : '6 The entire country is sprinkled over 

with remains of Pliocene Mammals, Elephas (?), Ovibos mas- 
(' chatus, &c. Beds of marl near Fort Youkon contain fresh- 
(' 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 as extending m t h  a breadth of from 300 to 
500 yards all along the north-east end of the harbour of Port 
St. Juan.7 

I n  a paper on the Beaches of British Columbia, by Mr. Begbie, 
I find the following paragraph : '6 Changes of level are now going 

on in a gradual way in some parts of the colony. At a point 
4' near Frazer River, 13 miles south of Qnesnelle, and qain on 
6' that creek an affluent of Bonaparte River, I have noticed beaver- 
' 4  dams on a slant,-abandoned dams, of course. A beaver-dam is 
4' never known to give may, never built on a stream that runs dry 
6' in summer, and is, of course, as level as the surface of the water 
" it i s  meant to retain. There had been no violent commotion, 
(' for the dams were all quite perfect. No water was now 
" running there. The old watercourse still visible and many 
'' cotton-tsees still growing, perhaps 30 years old, but no signs of 

living Beavers."$ 
To prove that this movement of the northern consla of America 

is shared by the interior of the country, we must examine the 
great series of lakes that form such a notable feature in the phy- 
sical geography of that continent. 

Captain Back says that the country from the Great Slave Lake 
to the Polar Sea is strewn with boulders, &c., and has evidently 
not been long reclaimed from the sea.$ 

The country forming the Hudson s Bay Ter1-itory is covered 
with erratic boulders, and many patches of Pleistoceno deposits, 
containing marine shells of the present Arctic specie? (Mgn trun- 
cnta, Saxi'caca rugosa, 4c.j.  The whole cou1ltrJ' 1s too flnt for 
these boulders to have bean the debris of glaciers. They weye 
most probably left by floating ice and. icebergs when the land was 
submerged. The cliffs of Lake Wlnlllpeg contain fresh-water 
shells still living in the lower waters, such as Uizio, Heti@, Pupa, 
&c., often raised more than 100 feet above the present levels of 
the streams, and nppear to be ancient lake- or river-terraces, 
leading to the belief' that the existing Beries of lakes Dam the 
St. Lawrence northward wero once united in one or more vast 

* '' Journal of tho Royal Geographical Sooiety," vol. xxxviii. t Ibid., vol. xxvii. p. 285. 
3 Ibid., vol. vi. p. 1. 

$ Ibid., vol. v. p. 132. 
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fresh-water seas. A subsidence of 400 feet would make Lako 
Ontario discharge its waters by the Mohawk and I-Tudson into the 
Atlantic, convert Lake Champlain into a maritime strait, and form 
islands of thc States of New Yorli, New England, and Maine, 
New Brunswick and Nova Scotia; a subsidence of one-fourth 
of this would carry the watera of the Missouri and tho Upper- 
Churchill and Mackenzie 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 bare earth-banks and terraces. They are all the pro- 
<' duce of the lake when standing at a higher level. . . . . On 
<( Lake Huron are successive belts of water-worn erratics of large 

size, ono above another, with a few yards interval between each. 
" On the summit of a cliff 100 feet high, Colonel Dolafield 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 
<' o f  ancient deposits might be @eatly multiplied, as they are 

very usual in this lake when the vegetation permits them to 
'< bo seen." I have extracted this passage from a vcry interest- 
ing paper by Dr. Bigsby on Canadian Erratics,t which describes 
similar traces as existing in nearly all the lakes of North Amcrica. 
His rEsumC of the evidence states that '< the Canadas, in common 
'' with all the western and northern parts of the United Stabs, 
'6 arc mapped out by irregiilar concentric rings of terraces and 

ridges, somctinics hundreds of miles in circuit, which cnclosc 
" the beds (with or without water) of Iakcs and ponds more or less 
'< closely. The mouths of rivers here and thore break through 
'' these rings, and the rivers tliemselvcs are also bordered with 
'' lerraces . . . . . . The tcrraccs are the margins of former 
'< bodies of water much loftier and larger than those now existing. 
'< !I'hcsc ancient lalrcs have been more or less eniptied by the 
" elevation of their beds, an elevation taking placc perliaps vcry 

extensiwly, slowly, and variously " (11. 236). 
Having shown by tho evidence of tlic lakes and rivers (thosc 

gauges of level by which alone we can test the change of levcl 
illat is progressing in a country) that the interior of the nortlicrn 
part of the Aniericnn continent is rising as well as the coast, 
we will now pass on to an examination of the rcmaining half' 
of the northern circumpolar regions comprised in Europe and 
Asia. 

The remarkable changes that have talreii place in Scnn- 
dinavia, in illustration of our subject, are amoug the elementary 
facts of geology. They have given rise to an extensive litera- 
ture, somewhat iierce in its controversial bitterness. The ques- 
tion has been complicated by a difficulty which ariscs in many 

IsLister's "Geology of thc Hudson's Buy Tcrritory, kc.", '' Quart. 
Journal, Geological Society," vol. xi. p. 497. 

t " Quart. Journal, Geological Society," vol. vii. pp. 215, &c. 
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other districts, namely, that we seem to have arrived at a critical 
turning-point in the world‘s history, where areas which have 
long been rising have become quiescent or even bpgun to sink 
again. I cannot entcr into the details of the Scandinavittli con- 
troversy which have beeu collected by Sir Charles Lyell, in his 
6 Bakerian Lecture’ on this subjcct and elsewhere, but will con- 
tent .myself with quoting the inore striking authorities, with 
whom I agree. Early in the last century Celsius expressed his 
opinion that the waters both of the Baltic and Northern Occnii 
were gradually subsiding, and from numerous observntions in- 
ferred that the rate of depression WUB ubont. 40 Swedish inches 
in a century. In  support Of this povition he alleged that there 
were many rocks both on the shores of the Baltic and of the 
Ocean known to have been once sunken rcefs and dangerous to 
navigators, but which werc in his time above wvntcr; that tho 
Gulf’ of Bothnia had been gradually converted inlo land, several 
ancient ports having been changed into inland cities, small 
islands joined to the continent, and old fishing-gronnds deserted 
as being too shallow or entirely dried up. He also maintained 
that in the time of the ancients Scandinavia \vas what they 
described it to be, namely, an island, and that it, bccamc B 
pcninsula some t h e  between the days of Pliny and the ninth 
century.” This view was opposed by several writers. PloyfiLir, 
in 1802, accepted the views of Celsius, and argued that tlic 
change was due to the rise of the land. I n  1807 Von Buch, 
aftor returning from a tour in Scandinavia, announced his con- 
viction that the whole country from Frederiokshall in Norway 
to Ab0 in Finland, and perhaps as far as St. Petersbuig, was 
slowly and insensibly rising. H e  was led to these conclusions 
principally by informal ion obtained from the inhabitants and 
pilots, and in part by the occurrence of marine sl~clls of recent 
species which he had found at scveral points on the coihsts of 
Norway above the level of the sea. Ile also mentions the 
marks set on the roc1cs.i These discoverics induced mverctl 
Swedish philosophers to  have certain rocks grooved at tho lovd 
of the water in calm weather, with the date of oncli added. In 
1820 and 1821 tlie marks were examined by the officers of the 
pilotage-service, who reported to ihe Royal Academy of Stock- 
holm. From this Report i t  appeared that nloilg the whole 
coast of the noi*tliern part of the Gulf of Bothnia the water 
was lower than formerly. Ncw marlrs Wc1’e at tho same timo 
made. I n  1834 Sir Charles Lye11 mado an elaborate survey of 
the district, and published the result, as tho ‘( Balcerian Lecturc,” 
in the “Philosophical Transactions ” for 1835. He 1.eports that 
in the interval bet?Vee11 1821 and 1834, tlie land appeared to 
have risen in Certain places north of Stockholm 4 or 5 inchcs, 
and 110 convinced himsclf duriug his visit to Sweden, after con- 
versing with many civil-enginoers, pilots, and fishernicn, and 

* Lyell’s “Principles of Geology,” 9th edition, p 520. 
t Trans. of 6‘ Von Boch’a Travels,” 387, quoted 111 Lycll, oy. cit. 
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after examining some of the ancient marks, that 
formerly adduced in favour of the change of level, both on the 
coasts of Sweden and Finland, was full and satisfactory. Inter 
alia he mentions rocks and boulders strewn over the shoals, 
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 found 
the first unmistakable evidence of rising at Cdmar, in 56’ 41’ 
N. lat. The foundations of the castle there, which had originally 
been subaqueous, were found to have risen 4 feet in four cen- 
turies. At Stockholm there were fouid 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 d j m n t  Kea at  Sodertelji. A little further 
south, strata of sand, clay, and marl, more than 100 feet high, and 
containing shells of species nom inhabiting the Bothnian Gulf, 
were found. The three lakes of Husar, Ladu, and Uggel, which 
formerly (temp. Charles IX.) constituted the Gulf of Fiskartorp, 
had grown much shallower, and in part become dry land. At 
Upsala, 40 miles N.N. W. of Stockholm, brackish-water plants 
were found in meadows where there are no salt-springs ; proof 
t h t  the Kea has recently retired. The Marsh at Oregrud, 40 miles 
north of Upsah, had risen 53 inches in the interval since 1820. 
At Gefle, 40 miles to thc N.W., are low pastures, where the 
inhabitants’ fathers remembered boats and even ships floating. 
At  Pitea, 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. Reclus,s at the rate of 5 feet 
3 inches in a centuiy. 

These facts, which might be multiplied, suiEce to show that the 
Baltic coast of Sweden, north of about tlie 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 Miilar, Hjelmar, and 
Wener, considerable heaps of oyster-shells being found in several 
places on the heights commanding these lakes. Similnr beds mo 

* IC The Earth,” vol. ii. p. 622. 
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found round the Gulf of Bothnia." @om von Baer's liesearches it 
would Beem tbat oysters cannot live and grow in watcr holding 
more than 37 parts in 8 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, and yet the beds of oysters prove that 
both the Balltic 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 Swedish 
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, ancliors, and piles.? Sir Charles Lyell says similar oyster- 
beds have been found further inland on the borders of Lake Wener, 
50 miles from the sea, at  an elevation of 200 feet, near Lake Rog- 
varpen. Similar beds have also been discovered on the southern 
shores of Lake Miilar, at  a place 70 miles from the sea.$ So that 
we may take it as proved that the great Swedish lakes are the 
remains of a very i*ecent marine strait, separating Scania from the 
mainland. 
upheaval. 

The greater part of Denmark is either stalionary or sinking; 
but according to Forchhammer, the terminal point of Jutland, 
bounded by an ideal line tending obliquely from Fredericshuvn 
towards the north-west, rises 11.70 inches in a century. The 
amount is here probably exaggerated. 

Here we approach 
evidently a boundary-line between rising and sinking land. '( Pxo- 
'r fessor Keilhau, of Christiania," says Sir Charles Lyell, '' nfter 
6' collecting the observations of his predecessors respecting formcr 
'6 changes of level in Norway and combining them with liis own, 
(( has made the fact of a general change of level at some unknow~~, 
'' bnt, geologically speaking, modern period (that is, within the 
" 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 soitli-enst coast the elevation 
'' has amounted to more than 600 feet." The same author tells 
us that marine fossil shells of recent species have been collected 
from inland places near Drontheim. On the other side MI.. 
Everest has shown that the island of Munkholm, an insnlated 
rock in the harbour of Drontheim, has remained nearly stationary 
for eight centuries. Brongninrt and Sir Charles Lyell both found 
beds of recent shells raised 200 fcrt above the Rea at Capellbaclcen, 
all the species being identical with those now inhabiting the con- 
tiguous ocean. The former also found Baluni adhering to the 
rocks above the shelly deposit, showing that the sea had remained 

* These bcds of shells haw since becn traced by Erdmann to Sindc, at tho 
head of R lake of that name, 130 miles wcs; 9f Stockholm, at the height of 
230 feet above the sea. t Reclufl, op. ait. vol. ii. 

The shores of the Cattegat afford ample evidence of. 

Ws will now turn to the coast of Norway. 

Lyell, op. cit. 527-9. 
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therc a long time. This was veiified by Lye11 iu 1834, at  &red, 
about 2 niiles north of Uddevalla, at a height of more than 100 
feet above the sea. He says these Barnaclcs adhered SO firmly to 
the gneiss, that he broke off portions of the rocks, with the sliells 
attached. Similar deposits of shells tire found at  the island of 
Orust, opposite Uddevalla. Between Gothenburg and Uddevalla, 
and on the islands of Marstrnnd aud Gulholmen, similar proofs 
may be &died,* proving that we are here on thc borders of a 
doubtful line. 

In 1844 M. Ilravais showed that in the Gulf of Alten, in 
I~inrnarli, tlic most northern pGt of Norway lying to the north of 
Lapland, there are two distinct lines of upraised ancient sea-coast, 
one above the ot1ier.t 

From Finmark we may naturally step across to Spitzbergen, 
an island ~vliich is notoriously rising from the sea at a rapid rate. 
I find the following passage as early as 1646 :-These mountains 
(twcnty-two mountains of Spitxbergen) increase in  bulk every year, 
FO as to be plainly discovemble by those that pass that way. 
Lconin mas not a little surprised to discover upon one of these 
hills, about a Ieaguo from the seasido, a small mast of a ship, with 
one o f  its pulleys still fastened to it. This made him ask tlic EC:L- 
xncn liow 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 COYCI’ or come 
near their mountain, where sonie ship or other being stranded, 
this mast is some rcinnant of that wreck.$ Parry, in an account 
of his journey towards the Pole, page 126, refers to the vast 
quantities of Drifl-wood stranded on the Spitzbergen coast above 
high-water-mark. 

I n  tlic 16th 1-01. of the “Quart. Journal of the Geological Society,” 
Mr. Lamont tells us that he found great quantities of Drift-wood 
on nll the Thousand Islands, as well as on the south coast of the 
Spitzbergen main-some of i t  much worm-eaton, much of i t  lying 
:it Icast 30 feet above high-water-mark. I-Ie nowhere found any 
wood in situ. On all parts of Spitzbergen and its islands, visited 
by him, he found numerous bones of Wliales far inland and higli 
above high-water-maik One large piece of jawbone, found 
by himself ill October 1859, was discovered 40 feet above the son. 
It was p:wt of an entire skeleton, which lay half buried in moss, 
about half a mile from the sen, in Walter-Thymen’s Strait. 
There was also a terrace of trap-rocks higher than the moss in- 
tervening 1)rtween the latter and the sea. On one of the Thou- 
sand Islands he counted eleven very large j:w-bones, along with 
many bones fonniilg Other parts of the Whale’s skeleton, all lying 
close together in a slight depression, about 10 feet above the sea 
l c ~ c l .  On the same island he saw what he toolc to be a further 
proof’ of tl:c recent upheavul of the land. This W:~S a sort of 
furrow or trench, 100 yards long by 3 or 4 feet deep, and 3 or 4 

* Lycll, op. cit. passim. 
S .: Account of Greciiland,” by La Pcyrbrc, in ‘I Churchill’s Voyages," 

t Lycll, “Principles,” 11th edition, 194. 

vol. 11. 
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feet broad, ploughed up among the boulders, and pi*esumed to be 
done by icebergs. It was on a gentle slope, about 20 feet above 
the sea, and extended from north-east to south-mest, ex:rctly the 
run of the current-ice at the present day.* The seal-fishers told 
Mr. Lamont that the land was rising, and that the Right Whiile 
had forsaken the Spitzbergen seas, which liad become too shallow 
for it, 

The German Expedition of 1869 also found Imps  of Drift-mood 
20 feet high above high-water-mark on the south-east shore of 
Spitzbergen. 

East of Nova Zembla Captain Mask, who made a journey 
there in 1871, found the barren and sandy islands known as the 
Gulf-Stream Islands. In  the spot where those now are, tho 
Dutch, in 1594, found and measured a sandbank in soundings of 
18 fathoms, showing an upheaval here of 100 feet in 300 years. 
In the same year Captain Nils Johnson landed in tho country 
called Wiche Land in the map of 1617, situated about 30” east 
longitude and ’18’ north latitude. He says that the shoros tlicro 
to a distance of 100 miles inland, and to  u height of about 20 feet 
above high-water-mark, are covered with drift-wood.? 

We niay now return to the mainland of Europe, and continlie 
our survey castwards. 

Pennant long ago observed that the White Sea and the Baltic 
were but rcccntly joined together by a strait. IIe says tlic 
Lakee Sig, Onda, and Wig0 form successive links from the Lake 
Onegn to the White Sea. The Lalrc Sinma alinost cuts Finlund 
through from North to South. I ts  northern end is not. remote 
from Lake Onda, and the southern extends very near to tho 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 joined tlio White and Baltic Seas.$ Great portiolls of 
Finland, which is known to the natives as Suomenia, or the lancl 
of sivainp, 118s all the character of a recently emerged land. It 
is spriiikled over with lakes separated by fiats of sand covorod 
with moss. The level of some of theso lakes is rapidly falling, 
which means that the land is i*ising., We are told this especiully 
of the Rivcr Vosca and the Lake Saniia, of which it is the only 
feeder. In the spring of 1818, Lake Souvando, on the west of 
Lakc Ladoga, broke d o ~ n  the isthmus that sepnrntcd it;  it9 
waters werc lowered 5.026 fathoms, and much land was left dry. 

Sir Charles Lycll tells us, that on the coast of Finland, as on 
that of Sweden, the fishermen have traditions that what is nom 
dry land was in their fathers’ days water, The surface of Fiu- 
land generally is covered with traces of a prodigious diluviul 
revolution in recenq times. 

MM. de Ueyserhng, Murchison, and de Verneuii have found at 
points 250 i d e s  to the south of the White Sea, on the bniilis of 
the Dwina and tlic Vag., beds of sand and mud contnining several 

- ~~ ~ ~- 

* “ Quart. Journ. Cieol. Soc.,” ~701. xvi. p. 428. 
5 “ Ocean Highways,” pp. 247 and 292. 
5 ‘‘ Appendix to Arctic Zoology,” p. 23. 
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kinds of shells similar to those which inhabit the 
seas, and so well preserved that they had not 10s 

I n  some notes on the ice between Greenland 
by Captain Jansen,t he says, quoting an exp 
called Thenius Ys : " Drift-wood, though there is plenty on' tKe 
'6 beach, is found far above this mark, and so remarkably hiih, 
6' 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 smallest of the three 
Islands of Orange, a very large tree that three or four men could 
not lift. 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 Ural Mountains, but they consist 
chiefly of a marshy moss-clad plain. It has lately been found that 
there are saline lakes in thcse islands.$ 

M. de 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 of shells perfectly identical, with those of the adjacent 
Ocean. Fa* inland, besides, traces of drift-wood are seen, tho 
trees which once grew in the forests of Southern Siberia : them 
trees, having been first carried 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 tho 
shores of the Arctic Sea is Von Wrangel, and from his travels I 
shall quote freely :-" In 1810, Hedenstrom went across the 
" Tundra direct to Utsjanslr. He says, on the Tundra, equally 
'' remote from the present line of trees, among the steep sandy 
'( 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 on digging them up they are found to be in 

a thorough state of decay. On being lighted they glow, but 
'( never burst into flame ; the inhabitants use them for fuel; they 
GC call them Adamoushina, or, of Adam's time.' The first living 
'6 Birch-tree is not now found nearer than three degrees to tho 
C( south, and then only as shrubs." Again, in 1811, Ramukof 
rcports that he found the skulls 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 
hnvc apparently all been recently submerged, for it is reported 
that the greatest stores of Mammoth ivory are now got from the 
sand-banks which are constantly oppearing near the Bear Islniids ; 

This tree was rotten. 

~~ ~ 

* " Reclus,-op. cit.," 701. ii. p. 627. 
t "Proceedings of the Royal Geographical Society," vol. ix, p. 163. 
$ Maltebrun : Geog., vol. ii. p. 394. 
5 Reoh,  '' The Earth," vol. ii. pp. 627, 628. 
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the barren surface of the latter, a conglomerate of bones, stones, 
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 seldom seen on the Siberian 
coast, while in the 18t'h century their appearance there was much 
more frequent. The only cause for this desertion that I can sug- 
gest is that assigned by the Spitzbcrgen fishermen, namely, that 
the sea is becoming too shallow for the Whale. " The shores of 
" the Polar Sea, from the Lena to Behring's Straits, are €or 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 quantity of drift-wood fouud on the upper 
'' level, and also by the shoals that run far out to sea, and will no 
(' doubt become dry land." * Again : 66 At several places along 
'' the coast we found old weathered drift-wood at the height of 
" two fathoms above the present level of the sea, while the fresh 
6' drift-wood lay on a lower level. . This indicates change of level." 
Again : " Captain Sarytschew says the winter-dwellings erected 
6' by Laptef on the bank whore his vesscl was driven on shora 
tC lead to thc belief that the channel must formerly have becn on 
" that sidc. At  present there is no water there for a vessel of 
'' any size, and even a boat can only approach at  high water. At 
'c low water tho shod runs three versts out to sea." Diomed 
Island, described by Chalavrof in 1760, and by Laptef at  a later 
date, no longer exists : i t  now forms f~ part of the main. The 
same voyngers describe the east coast of the Swatoi NOSS as very 
sinuous : it is now very straight, the sinuosities having meanwhile 
disappeared. These facts will siifJice to provc that so far RS we 
have any evidence, tlie whole Siberian coast, as far as Behring's 
Straits, is rising from the sea. 

I n  Mr. Grieves' translation of the (' I-Iistory of Ihntchatkn," I 
find it  stated, in the description of Belzing's Island and the adja- 
cent island, that, 30 fathoins highcr than the sea-mark, lie W O O C ~  

and whole skeletons of sea-animals which have been left by the 
sea.$ H e  speaks of one of the rivers at  Ochotsk as being now 
dry ; this is probably caused by upheaval. And in describing the 
Penschinska Sea, he says hc had seen c(t~*ees which are not to be 
$6 found in the country hanging out of the earth, and more than 
" seven feet below the surface; whence (lie says), it may be con- 
(' cluded that all these barren, boggy places, where at present 
6' there &re no woods but shrubs and stunted Snllows and Birches, 

were ouce covered with water, which has decreased by degrees 
6 '  here, as it has on the north-eastern coast." Q 

Quite recently Russian travellers have discovered on the coast. 
of the great island of Saghalien heaps of modern Shells, lying not 
far from the shore on beds of marine clay, and also former bays, 

* VOU. Wrangel, Snbine's translation. 

t VOII Wrangel, &bine's tranalatiou, pp, 59-61 e 

Ibid., ovii. 2 Page 54 
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wliich are now converted into lalzcs or salt-marshes. In like 
manner it has been proved that .the regions of tho Amur are 
gradually being upheaved, for? in order to  maint:iin its level, 
the river has constantly to hollow out its bed between the cliffs ; 
and on the plateau by the river-side semicircular sheets of mater 
may still be seen, wliicli arc e\iclcntly former windings of the 
Amur.* . . . . , . [Alterations of Icvcl and cvidences of‘ desiccn- 
tion in the Japncse  and Chinese regions, in Ceiitral Asia? and the 
I’ersian mid Caspian areas are next noticed.] . . . . . 

I have now compieted a rough and slight survey of the great 
inass of land that surroiniils the North Pole, a i d  have shown 
that, SO far as we have any evideuce, that g c a t  mass is under- 
going a general movement of upheaval; or, to be perfectly 
correct, me find on it traces in all directions tliat there has 
been a movement of uplieaval since tliere was m y  subsidence ; 
and in those areas, which are accessible enough to enable us to 
experiment, as in Sandinnvia, &e., we find that the movement is 
going on now n t  n greater or less rate. Tliis general movement 
of Circumpolar land having its focus apparently near the Pole, 
has no doubt been coincident with a corresponding revolution 
in otlier physical phenomena, such as climate, the distribution 
of nmgnetisni, &c. . . . . There is one fact which is very obvious 
. . . . . that in the vast area over which we have shown that tlicre 
are traces of i~pliea~al, there is not, so fnr as I knolv, a single 
volcano. Ti the ancient theory that volcanoes are due io ill+ 
crnptivc forces of tlic earth bc true, this: fact requircs cxpla- 
nation. . . . . . 

LIX.-ROCIG and MINERALS of GREENLAND. By Dr. 13. 
RINK. (From “Tillz!g No. 7,” of Dr. H. RINK’S “Bes- 
ltrivelse af Griinland,” 1557. [This ought to  have 
followcd ‘I Suthcrland,” at p. 333, in order of datc.] 

I n  the 6‘~riAitivc ” r o c ~ s ,  wliicli constitute a great portion of 
Greenland, granitic and gneissic varieties, with or without horn- 
Llende, and with garnets and magnetite, are common. Trap-rocks 
also occur with them. As bedded masses in these granitoid rocks, 
Iiornblende-schist, with garnet, is most common (shown in Rink’s 
sketch, a t  p. 140, as traversing the Omenalc IIills). ActinoliIc, 
asbcs~os, and pyrites occw in this schist. Dolomite, with tre- 
molite and other minerals, occurs in the Omenak, Christianshaab, 
nnd Egedcsminde districts. Anthophyllite, with actinolite, is 
notice:ible at  Upernavik ; where also occurs a felspnthic stratum with 
quartz, dichroite, and garnet. As veins in the granitic rocks, red 
felspar is found, with magnetite, apatite, allanite, zircou, and 
pyrite‘; ; nlqo white fe1c;par 2nd tourmaline. Epidote :~lun, with 
iron-&ncc and calcite, is clisseininatcd in tlie rock, and barytes 

* Iteclus, vol. ii. p. GGO.  
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occurs in layers. I n  the gneiss are pyrites and magnetite; aud 
graphite at Upernaviks La.nge and Omenaks Storoc. Greenstone, 
p n i t e ,  or norite, also diabase, graphic granite, granulite, and 
slates are met with in different parts of the coast and mainland. 

The red quartzose saiidstouc of Igalliko Fjord and Tunnud- 
liorbik Fjord is local ; it is pierced by porphyry veins.’ 

(The groat Trap-formation,t with Brown-coal, has been more 
fully described by NORDENSICJ~LD and others since the date of 
RINK’S Memoir, and the alluvial formations .will also be found 
morc fully noticed in the same papers, 

RINK iioticcs the following minerals and their places of occur- 
rence : Quartz, siliceoiis sinter, japer ,  olivine, felsprtr, adularia, 
opalescent adularia, labradorite, amazon-stone, scapolite, pumice 
(from Jan Mayen), gieseckite, nephrite, sodalite, eudinlite, zeolites, 
mica, chlorite, talc, serpentine, hornblende, actinolite, smaragdite, 
tremolite, augite, asbestos, crocidolite (loc. incog.), clay, clay- 
slate, barytes, garnet (various), dichroite, epidote, zircon, emery, 
beryl, tourmaline, mphirino, allanile, gadolinite, fergusonite, 
calcite, dolomite, fluor, cryolite (with a plan of the locality where 
i t  is lvorlted$), tungstate (tungspath), sparry-iron-ore, malacliik, 
apatite, magnetite, specular-iron-ore, brown iron-stone, yellow 
ochre, titaniferous iron-ore, tin-stone, wolfram, native sulphur, 
native iron, pyrites, arsenical pyrites, smaltine, copper-pyrites, 
galena, copper-glance, molybdenite, blende, graphite. (See also 
Gieseckb’s list of rocks and minerals abovc, p. 349.) 

See above.) 

* It is sometimes called ‘( Old Red Sandstone i but it may be of Cambrian 

t Rink gives sketches,-I. Of Innerit (south side) with its long cliffs of 
horizontaI sandstone, and beds of lignite, cappcd with great beds of trap ; 
2. Of a part of the gneiss county, near Proven, overlain by m;tssive trap-rocks 
on one part, and showing a great, isolated, crater-lilie hollow in the trap in 
mother. 

ag@.-EDITOR. 

f: See above, Gieseck6, Tayler, &c. 

36122. I 1  
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LX.---NOTE on ANIMAL LIFE i n  the NORTH-WEST PARRY 
ISLANDS (Nelville Island, Prince-Patrick Land, and  the 
Polynia Islands). From (‘ CAPT. ~‘CLINTOCK’S Remi- 
niscences of Anc~rc 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, 
i n  latitude 7 4 O  56’ N., shows a difference of 3.5O of lower tempe- 
rature for any more northern position, for which, as a mean, we 
may assign the parallel of 76,t” N., being about 100 miles north of 
the ship (H.M. cLIntrepid”). The means of temperature thus 
compared were 1 8 . 5 O  and 22’. 

‘‘ These observations having been made between 12th April and 
15th July (1852), sufficiently account for the diminished vegetable 
growth, and consequent decrease of animal life upon the land; 
whilst the absence of the Polar Bear is significant of a similar 
scarcity of the frozen deep.” 

“As bearing upon the distribution of animal-life I subjoin a 
record of all that were shot or seen.” Abstract :- 

1 April4to I May14to 
May 1s. June 26. 

Musk-oxen - - 
Rein-deer - - 
Hares - - - 
Seals - 
Brent Geese - 
Ptarmigan - - 

Gulls - - - 
Ducks - - - 

59 
29 

1 
0 
0 
0 
0 

16 

5 
8 
1 
2 

12 
20 

5 
37 

6‘ No traces of Bears were found. A few Wolf tracks were seen, 
but only on Melville Island. No traces of Oxen, Deer, Foxes, or 
Ptarmigan beyond the 77th parallel, except in one instance, wheii 
a decayed bone of a Deer and traces of a Fox were found. Up to 
77” N. Fox tracks were frequently seen, although we never saw 
the animal. Lemmings were tolerably numerous whenever there 
WRS vegetation. 

The Ivory Gulls (Lams eburneus) 
were the earliest to arrive, and were found furthest north ; they 
began to lay eggs before the thaw commenced ; eight only were 
wen, and all of them upon Prince-Patrick’s Land. Seventeen 

“Three kinds of Gulls. 
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Glaucous and twenty-eight Skua Gulls (Lestiis parasiticus), the 
latter chiefly on Melville Island. Of the Ducks, three were long- 
tailed (Anas glacialis), and the other twenty-two were King Ducks 
(A. spectabilis). Several Snow-buntings, sparingly, but univer- 
sally distributed ; four or five Red Phalaropes ; two Sea-Snipes j 
a Raven; and a bird supposed to be a Snowy Owl, complete the 
list." 

[H.M.S. " Resolute," stationed at  Dealy Island, Bridport Inlet, 
MeIville Island, obtained from 3 Sept. 1852, to 9 Sept. 1853 :- 

Musk-oxen, 114. Bears, 6. Geese, 128. 
Rein-deer, 95. Wolves, 3. Ducks, 229. 
Hares, 146. Ptarmigan, 711. Plover, 16. 

BELCHER'S 6' Last of the Arctic Voyages," 1855, vol. ii. p. 155.1 

LXL-MAMMALIA Of the PARRY ISLAXDS and NEICtHBOURING 
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. Mammalia, by Captain 
Sabine, pp. clxxxiii-cxcii. 

11. Appendix to Captain Parry's Journal of a Second Voy- 
age, &c., in 1821-23. 4to. London, 1825. Quadrupeds 
and Birds, by John Richardson, M.D., pp. 287-341. 

111. Journal of a Third Voyage ofDiscovery, &c., in 1824-5. 
4to. London, 1826. Zoology; Mammals, by J. C. 

R, Narrative of a Second Voyage in search ofNorth-west 
Passage, &e., in 1829-33. By Sir John Ross, C.B., 
&c. 4to. London, 1835. Zoology, by Captain J. (3. 
Ross, R. Owen, &c., pp. vii-xxiv. 

The species and genera have been critically revised in later 
See other Catalogues iu this " Manual." 

I, 11. 111. It. Ursos maritimus, L. Esquimaux, Nonnook or 
Nennook. Greed., Nennok. 

I. PI. It. Gulo luscus, L. Eablee-aree-oo (Parryys 
2nd Voyage). Esq. of Melville Peninsula, 
Kab-le-a-rioo (Ross). Esq. of Boothiu Felix, 
Kli-&wBBk. Remains throughout the winter 
as far North as 'loo. 

I, 11. I&. Mustela erminea, L. Esq., Terree-ya. 
I. 11. Canis lupus, L. Esg., AmLlik. 

I. IT. 111. L. C. lagopus, Lt eq. of Melvitk Peninst&, 
Three-&nee-arYoo. ESP. of Delcome and 
Coppermine River, Terregannoeuck. Greenl. 
Terienniak, Kakkortak. 

ROSS, R.N., &e., pp. 92-95. 

works. 

R. c. lupus occidentalis, Rich. 

I 1  2 
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XI. R. C. Ingopus, vnr. ,f3, fiiliginosus, (Shawl. 

11. Arvicola Grcenlandica, (Trnill). Esquimaux ?, 
Gwenl. Kernelrtak. 

Ow-in-yuk. 
I. 11. 111. A. Hudsonia (Forster). 

11. R. A. trimacronata, ICich. 
11. K. Arctornys Parryii, Sab. 

I. 11. 1x1. R. Lcpua glacialis, Leach. 
I. 11. 111. R. Cerrus tarandus, L. Greed . ,  Tukta (mule), 

Pangnek (j imulc),  ICollowak ; young, Norilk. 
ESP., Tooktoo. 

I. 11. SII. Ovibos moscliatus, L. Esq., Oo-niing-malr. 
Gveeid., Oniimalr or Umimak, and of the 
nuiiscs of W o l s t s d ~ o l n ~  Sowad. . 

11. 111. B. Phoca fcetida, Mull. Greed. ,  Neitsek. Zsq., 
Neith-keck or BTcitick (nziddk-sized, Kai- 
rolik ; you?7g, Ibbeen). 

11. B. P. barbats, E'abr. Esq. (Ross), 00-ge-ook. Esq. 
qf the Welcome Iiiwv, Ogg-eook. Xsq. qf 
Jfelwille Pe7z iizszcla, Ogiilie, Greg2 l., Urk sulr. 

SI. R. P. Gr~nlandica, Fabr. 

I. 11. IfI. Balzna mysticetus, Lacbpi.cIe. Xq., AggZ-nEcli 

13. physalus, L. 

I. P. vitulina, L. 

(Yookai, whulebone). 

JI&i~clou niauoceros, 1;. Esg., lieindov-a. 
Dclphinnpterus belup, Lac@. Esq. (Ross), 1- 

we-ak. 
Trichccus rosniwus, L. Esg. of 'JfclviEle Pen- 

insdu, Ei-ii-blr. ESP. of the Pclcoeac River, 
Ej-ee-werk. 

LXI1.-FISHES of the PARRY ISLANDS and NEIGHBOURING 
REGIONS. 

7 .  l+om PARRY'S 1st nnd 3rd Voyages CC:, pp. ccxi.-ccxiv., and 
III., pp. 109-1 12), and Ross's 2nd Voyage (ne, pp. x1vi.-xlix.). 
Described by Sabine, Ross, and Richardson, 1824, 26, 35. 

[For Dr. Liitlren's revised Catslogrre of Clie Arctic Iij'slies, see 
nbore, pp. 115-1 22.) 

R. Cyclopteiw minutus. 
I.. R. Liparis communis. 

111. R. Ophidium Parrii, ROSS. 
111. a. 0. viride, Fabr. 

E. Gadus morrhua. 
3t. G. callarias. 

I. 111. R. Merlangus polaris, Lench. 
I. M, carbonarius. . 

Esquin~a~iz of Boofhia,, 0-wuk.  
Esqzcimuzrz qf Bootlliu, 11-lit-toke. 

I. R. Blennius polaris, Sab. 
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I. R. Cottus qundricornis, Bloch. Zsquimux  of Boothia, 
Knn-n y-yoke. 

I. 111. R. C. polaris, Sab. 
R. Pleuronectes hippoglossus. 
R. Snlmo Rossii, Richardson. 
R. S. alipcs, Rich. 
R. S. nitidus, Rich. 
R. S. Hoodii, Rich, 

ES~ZL~?MMX, A u ~ a l o o l i .  
Es$uimaux, Masnmacush. 

2. From WELLINGTON SOUND (CHANNEL), collected by Sir E. 
UZLCHER, and described by SIR JOHN I~ICHARDSON, in Belcher’s 
Last of the Arctic Voyages, ii., Appendix, pp. 34’7-376 ; 131. 
23-30, 1855. 

Cottus glacialis, Richardson. 
Phobetor tricuspis, (Reinhardt). 
Gasterosteus insculptus, Rich. 
Gunellus fnsciatus, (Bloch). 
Lumpenus nubilus, Rich. 
Lycodes mucosus, Rich. 
Gymnelis viridis, (0. Fab.). 
G. viridis, vur. unimaculatus, Rich. 

~Merlangns polaris, Leach and Sabine. 

LXIII.--INSECTS and ARACHNIDS froin GREENLAND, the 
PARRY ISLANDS, and Neighbouring Lands, collected 
during PARRY’S Firs t  and Third Voyages, and Rous’s 
Second Voyage, and determined by the REV. WN. 
KIRBY, LIEL‘T. J. C. Ross, and Mr. JOHN CURTIS. 
1825, 26, 35. 1 

I. PARRY’S FIRST VOYAGE, Appendix, &c., pp. ccxiv.-ccxix. 

Bombyx Snbini, IC. 
Bombus nrcticus, IC.=dpis 

Ctenophorn Parrii, IC. 

INSECTS. By the REV. W. KIRBY. 
Cliironomus polaris, IC. 

Salticus ? Melvillensis, IC. 
alyina, Ehb. SPIDER. 

11. PARRY’S THIRD VOYAGZ, Appendix, &c., pp. 112-115. 
INSECTS. By J. C. Ross. 

Simulium reptans (Fab.). kh‘IDEES. 
Ctenophorn Parrii, IC. 
Pedicia rivosa (Fab.). 
Culex mspius, Pallns. 
Melitea Tullin (Fab.). 
Bombvx Sabini ?. IC. 

Salticus scenicus, (Fab.). 
Dysderu erytlirina, Latr. 
Oxyopes variegatus, Latr. 
Lycosn snccata (Fal).). 

Bombbs nrcticus,’K. 
Formica rubrn, L. 
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111. ROSS’S SECOND VOYAGE, Appendix, &C., pp. Ix., et. sep. 

INSECTS. By JOHN CURTIS, Esq., F.L.S. 
Order, COLEOPTERA. 
Fam., Dytiscida. 

Colymbetes mcestus. 

Order, DERXAPTERA. 
Forficula. Taken 23 June, 

1831 ; scarce ; under stones. 
Order, HYMENOPTERA. 
Fam., Ichneunio,tidce. 

Ichneumon Larise. Infesting 
the larva: of Lavia Rossii, 
early in July. 

Ephialtes, sp. 
Campoplex ? arcticus. 
Microgaster unicolor. 

Fam., Formicide. 
Myrmica rubra, Linn. Nume- 

Fani., Apidce. 
rous, under stones. 

Bombus Kirbiellus. 
B. polaris. 

Order, TRICHOPTERA. 
Farn., PJuyganeidce. 

Order, LEPIDOPTEI~A, - 

Tinodes ? hirtipes. 

Farn ., Pap ilionidea. 
Colias Boothii. 
C. chione. 
Hippzrchia Rossii. 
H. subhyalina. 
Melitaea Tarquinius. 
Polyommatue Franklinii. 

Fam., Bomhycide vel Arc- 
tiidce. 

Laria Rossii. 
Eyprepia hyperborea. 

Hadena Richardsoni. 

Psychophora Sabini. 
Oporabia punctipes. 

Fam., Tortricidce. 
Orthotzenia Bentleyana. 
0. septentrionana. 
Argyrotoza Parryana. 

Fam., Noctuidce. 

Pam., Phalcpnidcz. 

Order, HENIPTERA. 
Fam., AcantJ~ide. 

Acanthia stellata. 
Pedeticus variegatus. 

Order, DIPTERA. 
Fnm., Culicide. 

Fam., Tipulidce. 
Culex caspius, Pall. . 

Ohironomus polaris, Kirby. 
C .  borealis. 
Tipula arctica. 

Helophilus bilineatus. 

Tachina hirta. 
Anthomyia dubia. 
Scatophaga apicalis. 
S. fucorum, Fall. 

Farn., Syynhida 

Fam., Jluscidce. 
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LXIV. - Some MARINE INVERTEBRATA enumerated in 
PARRY’S lst, 2nd, and 3rd Voyages (I. Sabine, Kirby j 
11. J. C. RQSS, Dr. Fleming; 111. J. C. Ross); ROSS’S 
1s t  * (L. Leach, 1819) and 2nd(R. J. C. Ross and R. 
Owen) Voyages, 1824, 26, 26 ; 1819 ; 1835. 

[For the Vertebrata, see above, pages 1-93, and 499 : the Birds 
are included in Prof. Newton’s catalogue, pages 94, &c. For the 
Fishes, see pp. 115-122, and 500. The Mollusca are included in 
Dr. March's catalogue, pp. 124-135,’; and, the Tunicata in Dr. 
Liitken’s list, pp. 138-139. The other groups are revised in Dr. 
Lutken’s catalogues, see ahove, pp. 146-191. The native names 
and the localities in thesc older lists are points of interest.) 

TUNICATA. 
I. Ascidia globifera, Sab. West coast of Davis Strait, lat. 70° ; 

R. Boltenia reniformis, MacLeay. 70 fathoms, Elizabeth 

R, Cystingia Griffithsii, MacLeay.? Fox Channel and Felix 

trawl. 

Harbour. 

Harbour. 

PYCNOGONIDA. 
I. 111. 
I. 111. 

I. 

Nymphurn glossipes7 Fab’ Noyth-Georgim Isles, at 
ebb tide (I.). N. hirsutum, Sab. 

Phoxichilus proboscideus, Sab. 

CRUSTACEA. 
(Those from Ross’s 2nd voyage (R.) were taken at Port Bowen, 

Melville Island, at ebb 

W. coast of UaEin’s Bay, 20 

Polar Sea, at ebb 

I. 111. R. Talitrus ampulla (Phipps). Polar Sea and 

Prince-Regent Inlet.) 
I. 111. Idotea entomon (Pall.). 

I. 111. 1. BaEni, Sab. 
tide (I.) ; wide-spread (111.). 

fathoms ; trawl (I.). 

tide (I.). 

Davis Strait ; trawl (I.). 

I. a. Gammarus augax (Phipps). 

* The importance of Sir JOIIN Ross’s Deep .sea Soundings in Baffin’s Bay, 
whereby several of the Invertebrates were obtained, is strongly insisted on in 
Dr. WALLIOH’S ‘( The North-Atlantic Sea-bed ” (Part I., p. 79) ; 4tO. Van 
Voorst, London, 1862. The deep-sea forms special1 referred to are-Hip- 
polyte, sp., Ganiniurus Subini, Nereis, Pliyllophoru, dpidonotus Rossii, and 
Gorgonocephalus articus. 

t See also Trans. Lin. SOC., xiv. 1825. 
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I. III. R. Ganimarus boreus, Sab. 
I. 111. R. G. loricatus Sab, 

Polar Sea, at ebb tide 

L. I. 111. R. G. Sabini, Leach, 1819. Ba6n’S Bay (L. 
and I.). 

I. 111. Amphithoe Edvardsii (Sab.). W. coast of Davis 
Strait. ; trawl (I.). 

I. Talitrus Cyanem, Sab. Parasitic on Cyatzea 
arctica, 

I. 111. R e  Crangon 130reas (Phipps). W. coast of Davis 
Strait (trawl) and Melville I. (dredge) (I.). 

I. R. Sabinca septemcarinata (Sab.>. W. coast of 
Davis Strait j trawl (I.). 

I. 111. Alpheus aculeatns (Fab.). 
I. R. Hippolyte polaris (Sab.). Melville I., 50 fathoms 

I (I*)- 

Mclvillc Is. (I.). 

(I*)* 
R. H. aculenta (Fab.). 
R. H. Sowerbei, Leach. 
R. H. borealis, Ross. 

111. R. Mysis flexuosus, Miill. Esq., 11-le-ak-kak. (R.) 
R. Themisto Gaudichaudii, R. & 0. 
R. Acanthonotus criatatus, R. & 0. 
R. Acanthosoma hystrix, R. & 0. 

111. Caprella scolopendroides, Lam. 
111. Cyamus Ceti (Fab.). 
111. Nebalia, glabra?, Lam. 
L. Balnnus arcticus, Leach, 1819. 
I. Be glacialis, Gray, 1824. 

Baffin’s Bay. 

ANXELIDA. 
I. Nais Ciliata, Mull. 
I. Polynoe cii-ratn et P, scabra (Fab.). 

L. Nereis phyllophora, Leach, 1819. 
L. hpidonotus Rossii, Leach, 1819. 
I. Spirorbis nautiloides (Lin.). 
I. S. spirillum (Lin.). 

North-Georgian Islands. 
Melville Island (Sep- 

tember). 
BaEn’s Bay. 
Baffin’s Bay. 

ECHINODERMATA. 

L. Gorgonocephalus (Euryale) arcticus, Leach, 1819. 

I. Ophiura texturata, Lam. 
Baffin’s Bay. 

Davis Strait ; trawl (I.) 
1 I. 111. 0. fragilis, Lam. 

111. 0. filiformis (Mull.). 
I. Asterias papposa, Fab. 
I. A. rubens, Fab. 
$. A. violacea, Mull. 12-18 

fathoms. J 
I. A. polaris, Sab. 
1. Echinus saxatilia, Lin. 

Melrille Island. 
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CCELENTERATA. 
I. Beroe ovum, Fab. 
I. B. cucumis, Fab. 

I. 111. B. pileus, Fab. 
I. 111. Diansa glacialis, Sab. 
I. 111. Cyanea arctica, Sab. 

Baffin’s Bay. 
Bafin’s Bay and New Georgia. 

Davis Strait and Baffin’s Bay. 
Baffin’s Bay and adjacent seas. 

Barrow Strait and Polar Sea. 
I. Flustra angustiloba, Lam. 
11. F. pilosa, Solander. 
11. Cellaria loriculata, Sol. 
11. C. Ciliata, Sol. 
11, Tubularia ? 
11. Sertularia argenten, Sol. 
11. S. cupressina, Sol. 
11. S. rcpens, Sol. 
11. Plumularia bullata, Fleming. 
11. Millepoi-a pumicosa, Sol. 
11. M. tubdosa, Sol. 

PEOTOZOA. 

11. Spongia infundibuliformis, Lin. 
11. S. parasib, Montagu. 

LXV.--FISHES from Port Kennedy, lat. 72O N., long, 94 W. 
(From DR. WALKER’S Memoir ‘‘ On ARCTIC ZOOLOGY,” 
&c. J0ui.n. Royal Dublin Soc., vol. iii. 1860, p. 67.) 

Cottus Polaris, Sab. 

Lumpenus nubiIus, Richardson. 
Gymnelis viridis, Pabr. 

Sgmo Hoodii, Rich. 

A fern specimens dredged up in 5-15 

A single mutilated specimen. 
Two small specimens, from the beak of 

A few specimens, 3 to 11 inches in length, 

fathoms. 

a Glaucous Gull. 

from a freshwater lake at the head of Port Kennedy. 

LXVL-ARCTIC MOLLUSCA, obtained during the Voyage of 8 

the ‘ c F ~ ~ . ”  From DR. WALKER’S Neinoir on Arctic 
Zoology: Journ. Royal Dublin Soc., vol. iii. 1860, 
pp. ’70-72. 

Rossii palpebrosa ? 
found in the crop of a Gull. 

Fusus tortuosus, Reeve. 
in  Melville Bay. 

Buccinum Donovani, Gray. 

Several beaks, probably of this species, mere 

A few dead specimens at 100 fathoms 

Godhavn, 20 fathoms. 
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B. cyaneum, Chemn. 
(lat. 7 2 O  N., long. 94' W), 15 fathoms, 

B. undulatum. Port Kenned 15 fathoms, 
B. byilropharium, Hancock. port  Kennedy, 16 fathom. 
B, Gre&dicum, E3;asc. Port Kennedy, 15 fathoms. 
B. .tenebrosuin, Hanc. 
B. ciIiaturn, Hanc. Port Kennedy, 10 fathoms. 
B. p~ioosum, Ham, Melville Bay, 100 fathoms, 
Trophon clathratus, L. 
T. clatbratus, vas. soalariformis. Godhavn, 20 fathoms. 
Mwngelia tumicula, Mwt. Godhavn, 20 fatboms 2 Melville Bay, 

80-140 fathomEi. 
M, Trevelliana, Turton, 
3%. rufa, Mcrnt. Godham, 15 fathoms; Perf K'enneiy, 10 

fathoms. 
Natica pusilla, Say ? Gould, Godhavn, Fiskernaee, and Port 

Kennedy, from 5 to 20 fathoms. 
Turritella lactea, Mall. 
Littorina tcnebrostt, Mont. 
6caIaria Grmnlandica, Sow. Godhavn, 20 fathoms. 
M a r p i t a  cinerea, Couth. 
M. arctica, Leach. Port Kennedy, 10 fathoms, very abundant. 
M. umbiIicalis, Sow. Cape York, 10 fathoms ; Port Kennedy. 
&L Saw. Godhavn, 15 &&mu, - 
Lottia testudinalis, Gray. 
miton marmoreus, Fab. 

Bulla sculpta, Reeve, 
cylichna alba, Lov&n. 
Saxieava nrcbica, L. 

8. rugose, L. 
My& arenaria, L. 
M53truncab, L. 
M. trunatb, var. Uddevallehsis. Reeflrol ; Piskernaes : Godhava. 
Tellina proxima, Brown, 
A~Mrte compress&, Mont. Reefkol ; Godhavn ; Melville Bay ; 

A. arctica, Gray. 
A. dliptica, Br, Melville Bay ; Port Xennedy. 
A, sulcttta, DC. Godhavn. 
A. Warhami, Hancock. Godhtwn, 
A; fabula, Reeve. Pori Kennedy, 15 fathorns. 
Cqrdium Grcenlandic~m, Chemn. (Young.) aodhava j Melville 

C. Itikm3ietirn7 Cbemn. 
Montacixta bidentata, Gould, ? Ca e York. Small and unique. 
M y t h  edulis, L. Fiskernacs ; &dhavn ; Melville Bay. 
M. eduNs, var. elegans. Melville Bay. 
Velutinu laevigata, 
Nucula tentlis, Mont. Godhavn and M e l ~ l l e  Bey, 10-20 fathoms. 
8; Fofilandica, 

Melville Bay, 140 fat-holne ; Pert ICenndy 

Godhavn, 10-20 fathoms. 

Godlavn, 20 fathoms. 

Port Kennedy, 16 faihoms. 

Melville Bay, 80-100 fathoms. 
Godhavn, 20 fathoms. 

Godhavn, 18 fathoms. 

Godhavn ; Fiskermaes ; Melville Bay. 
Port Kennedy and Godham, 10-20 

fathoms, 
Port Kennedy, 10 fathoms. 
Near Cape Yark, 15 fathoms. 
Godhavn, Fiskernacs, Melville Bay, and 

Reefkol and Godhavn, 10-25 fathoms. 

Reefkol ; li'iskernaea ; Godhavn. 

Cape York, 5 to 140 fathoms. 

Godham and Melville Bay, 10-220 fathoms. 

Godha\% ; M d d b  Bayh 

Port Kennedy ; 10-140 fathoms. 
Melville Bay ; Port Kennedy. 

Bay. 
Godhavn ; Melville Bay. 

Meltrill0 Bay, 100 fathoms. 

Mehille Bay, 80 fathoms. 
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N. truncata, Br. 
N. nitida, Sow. Godhavn. 
Leda caudata, Don. 
L. minuta. Godhavn. 
L. pygmsea, Munster. Godhavn. 
Yoldia lucida. Melville Bay, 140 fathoms. 
Modiola nigra, Gray. 
Crenella discors, L. Crimson Cliffs. 
C. decussata, Mont. Melville Bay. 
C. glandula. 
Pecten Islandicus, Mull. 
P. Granlandicus, Sow. 
Hypothyris psittacea, Chemn. Reefkol ; Godhavn ; Melville 

Port Kennedy, 15 fathoms, 

Godhavn; Melville Bay. 

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 tridentat8 and Deadors pyramidata in the North Atlantic. 

Baffin’s Bay ; Melville Bay. 

-- pp. 72-74. ‘ 
I. INSECTA. 

Order COLEOPTERA. 
Fam. Feroniidae, Lat. 

Platyderus nitidus, Kirby. 
Order HYMENOPTERA. 

Fam. Tenthredinids, Leach. 
Nemetus intercrus, St, Farcy. 

F a .  Apids, Leach. 
Bombus frigidus, Smith. 
B. terricola, Kirby. 

Order LEPIDOPTERA, 
Fam. Argynnide, Dup. 

Melitaa Tarquinius, Curtis. 
Fam. Arctiids, Leach. 

Arctia Americana, Harris. A 
larva. 

LXVII.-INSECTS and ARACHNIDS from PORT KENNEDY, 
lat. 72’ N., long. 94’ W., June and July 1869, and from 
POND’S BAY ; taken during the Voyage of the “,Fox.” 
From Dr. D. WALKER’S Notes on the Zoology of the 
last Arctic Expedition under Captain Sir F. MCCLIN- 
TOCK. R.N.. &c.” Journal Royal Dublin SOC., vol. iii., 

Fam. Hadenidae, Grrmby. 
Hadena Richardsoni, Curtis. 

Fam. Larenitids, Green. 
PBychophdra Sabini, Xirby. . 

Fam. Tortricidae, Steph. 
Cheimrttophila, n.b. ? 

Order DIPTERA. 
Fam. Chironomid&, Hal. 

Chironomus polaris, Kirby. 
C. aterrimus (T), Meig. 
c. sp. ? 

Fam. Tipulids, ht . ,  Leach. 
Tipula artica, Curtis. 
Limnobia, n.8, ? 

Eurigaster hirtus (Curtis). 
Fam. Muscida. 
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Anthomyia dubia, Curtis. Order DIPTERA. 
A. 2 spp. ? Tipula arctica, Curtis. 

Fam. Empidz, Leach. 

Microphorus clrapetoides, Barn- 
ston. PHALANGID~E. 

Scatophaga pubescens, Barn- Pam. Opilionidae, Herbst. 
ston. Opilio scabripes, sp. nov. 

Order THYSANURA. ARBNEIDIE. 
Fam. LycosidB, Sundis. 

Podura sp. Lycosa anclrenivora, Walck. 
P o d ' s  Bay tat. 7 2 '  AT., long. L. blnnda, Koch. Inmature. 

Fam. Lingphidm, Black. 

11. ARACHN1DA.t 

Fam. Podurida?, Burns. 

76" FK, August 1858. 

Hadena Richardsoni, Curtis. 
Order LEPIDOPTERA.* Nereine longipalpis, Sundervoll. 

Walckensra sp. ? 

LXVIII.-ARCTIC CRUSTACEA and PYCNOGONIDB, collected 
by English Expeditions. From Dr. D. WALEER'S. 
Memoir on Arctic Zoology, Journ. Royal Dublin SOC., 
vol. iii., 1860, pp. 68, 69. 

[See Dr. LIJTICEN'B Catalogues, above, at pp. 146 and 163, for the revised 
nomenclature of these and many other Arctic species.] 

CRUSTACEA. 
Decapoda. 

Hyas coarctsta, Leach. 

Pagurus pubescens, Krijyer. Godhavn, M'Clintock. 
Hippolytc borealis, Owen. Ross' 2nd Voy. Belchcr.$ Port 

Kennedy (lat. '72" N., long. 94' W.), 10 to 15 fathoms, 
M'Clintock. 

H. aculeata, Fabr. Parry's 1st and 3rd. Voy. Ross's 2nd 
Voy. I n  a Cod's maw, lat. 66' 34', long. 55' 8', Penny. 
Belchcr. Port Kennedy ; Mclville Bay, 68 to 140 fathoms ; 
M'Clin tock. 

Godhavn, 69" N., 20 fathorns, M'Clin- 
tock. 

_ ~ _  
* The Hadena, Tipuh, &c., came, apparently, from Port Kennedy ; but 

it is not clear, from the insertion of "Pond's Bay,'' Pcc., after "Podura," 
whether the succeeding groups came from Pond's Bay or from Port Kennedy. 
-EDITOH. 

3 The Crustacea obtained in Capt. Sir E. Belcher's voyage, 1852-4, wera 
dredged between Bcechey Island and Northumberland Sound, generally in 
depths not exceeding 30 fathoms. (Belcher's '' Last of the Arctic Voyage 8," 
VOl. E., p. 400.) 

For the PYCNOGONIDB, m e  further on, p. 510. 
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H. polaris, Sab. Parry's 1st Voy. Ross's 2nd Voy. As- 
sistance Bay, 7 to 15 fathoms, Penny. Belcher. Porb 
Kennedy, IOto 15 fathoms, M'Clintock. 

H. Sowerbyi, Leach. Ross's 2nd Voy. Near Cape Pork, 
10 to 25 fathoms, M'CIintock. 

H. Belcheri, Bell. Belchel: 
Crangon boreus, Sab. Parry's 1st and 3rd Voy. ROSS'S 2nd 

Voy. Assistance Bay, 12 to 15 fathoms, Penny. Belcher. 
Post Kennedy, from the stomach of a Bearded Sed, 
M'Clintock. 

C. soptem-carinatus, Snb. Parry's 1st. Voy. Ross's 2nd 
Voy. Assistance Bay, 7 to 15 fathoms, Penny. Melville 
Bay, 110 fatlionis, M'Clintock. 

Cumadae. 
Alnuna Goodsiri, Bell. Belcher. 
A. uncinata, Baird. 

Mysis, A~XUOSUS,  Mull. Parry's 3rd Voy. Ross's 2nd Voy. 
Union Bay, Beechay Island, 15 fathoms, Penny. Port  
ICennedy, M'Clintock. 

M. ? Fabricii ? ICr. Belcher. 

Assistance Bay, 7 to 15 fathoms, Penny. 

Stomapoda. 

Amphipoda. 
Garnmgrus Sabinii, Leach. Parry's 1st and 3rd TOY. Ross's 

2nd Voy. W. Greenland, 4 to 20 fathoms, Penny. Belcher. 
G. loricntus, Sab. Parry's 1st and 3rd Voy. Ross's 2nd Voy. 

Belcher. Port Kennedy, BI'Clintock. 
G. locustn, Mont. Port Kennedy, M'Clintock. 
G. Kroeyeri, Bell. Uelcher. 
G. boreus, Sab. Port Kennedy, M'Clintock. 
G. (LySi&IlaSSR) nugax, Fabr. Parry's 1st and 3rd Voy. 

W. coast of Greenland, 4 to 20 fathoms, 

Amphitoe Jurinii, Kr. ? Belcher. 
A. laviuscula, ICr. Belcher. 
A. Edwardsii, Sab. Parry's 1st and 3rd Voy. Ross's 2nd Voy. 

Near Cape York, 15 

Acantliostoma hystrix, Owen. Ross's 2nd Voy. Belcher. 

Lysinnassa lagena, Kr. Belcher. 
1,. 'Vahlii, Kr. 
L. appeiidiculata, Kr. 
Stegocephalus ampulla, Phipps, Kr. Ross's 2nd Voy. Belcher. 

S. inflatus, Kr. Assistance Bay, 7 fathoms, Penny. 
Anonyx, sp. Penny. 
Metoecus Cynnea, Snb. Parry's 1st Voy. 
Themisto arcticn, ICY. ROSS'S 2nd VOY. Port ILennBdy, in a 

Ross's 2nd Voy. 
Penny. 

Assistanco Bay, 7 fathoms, Penny. 
fathoms, M'Clintock. 

Neay Cape York, 15 fathoms, M'Clintock. 

Port Kennedy, M'Clintock. 
Port Kennedy, F. M'Clintoclr. 

Port ICennedy, 10 fathoms, M'Clintock. 

Seal's stomach, M'Clintock. 
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Isopoda. 
Arcturus Baffii, Sab. Parry's 1st and 3rd Voy. Union Bay, 

Beechey Island, 15 fathoms, Penny. Belcher. Near Cape 
York, 15 fathoms, M'Clintock. 

Tdotaea entomon, Latreille. Parry's 1st and 3rd Voy. Assistance 
Bay, 7 fathoms, Penny. Belcher. Port Kennedy, 10 
fathoms, M'Clintock. 

Laemodipoda. 
Caprellrt cercopoides, Adam White. W. coast of Greenland, lat. 

C. spinifera, Bell. Belcher. 

Nehalia Herbstii, Leach. 
Arpacticus Kronii, 1-b. Davis Strait, lat. 66' 34', long. 55' 8', 

A. chelifer, Baird. Davis Strait, lat. 7 3 O  ZO', long. 57" IS', 

Bradycinetus Brenda, Baird. Assistance Bay, Barrow Strait, 

Cetochilus septentrionalis, Baird. North Sea, Penny. (Not 

C. arcticus, Baird. Off Cape Desolation, lat. '71' 21', in lat. 
Melville Bay, M'CliF 

Cyclopsina sp, ?, Baird DavislStrait, lat. 73' 20', long, 570 16', 
Cyclops sp. ?, Baird } Penny. 

73' 16' N., long. 57' 16' W., 4 to 20 fathoms, Penny. 

Entomostraca. 
Parry's 3rd Voy. 

Penny. 

Penny. 

Penny. 

Arctic.) 

64O 19', and Melville Bay, penny. 
tock. 

Pycnogonidae. 
Nymphon grossipes, Fabr. Parry's 3rd Voy. Near Cape York, 

20 fathoms, and Melville Bay, 80 to 100 fathoms, M'Clintock. 
N. hirtum, Fabr. Parry's 3rd Voy. Near Cape York, 20 

fathoms, and Melville Bay, 80 to 100 fathoms, M'Clintock. 
N. crmsipes, White. 
N. hirtipes, Bell. Belcher. 
N. robustum, Bell. Belcher. 
N. sp. ?, White. 

Union Bay (dredged), Penny. 

Union Bay, Beechey Island, Penny. 

LXIX.-ECHINODERMATA, CIRRIPEDIA, and ACTINI~,  col- 
lected during the  voyage of the (' FOX." (From DR. 
WALKER'S Nemoir " On ARCTIC ZOOLOGY," &e. Journ. 
Roy. Dublin Soc,, vol. iii. 1860, p. 70.) 

I. Echinodermata. 
Alecto glacialis. Dredgcd, 80-95 and 140 fathoms, in Melville 

Ophiura texturata. Godhavn, 15 fathoms ; Crimson Cliffs, 
Bay. 

140 fathoms ; Melville Bay. 
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0. alvida. Port Kennedy, 10 fathom, lat. 7 2 O  N., long. 9 4 O  W. 
0. echinulata. Port Kennedy, 10 fathoms. 
0. fasiculata. Port Kennedy; Crimson Cliffs. 
Ophiocoma, sp. n. Port Kennedy, 10 fathoms. 
0. nigra. Crimson Cliffs. 
Uraster violaceus (?), Young. Port Kennedy, 10 fathoms ; 

Melville Bay, 80 fathoms 3. 
Echinus neglectus. Godhavn, 15 fathoms ; Melville Bay, 

100 fathoms ; Port Kennedy, 8 fathoms. 
Solaster endeca. 
S. papposus. Reefkol, 20 fathoms. 

Balanus porcatus, DC. Godhavn ; Fiskernaes ; Reeflcol ; 

B. sooticus. Godhavn. 

Port Kennedy, 10 fathoms. 

11, Cirripedia. 

Port Kennedy. 

111. Anthozoa. 
Fiskernaes ; Godhavn ; Melville Bay. A. digitata. 

LXX.-MOLLUSCA from WEST GREENLAND and the PARRY 
ISLANDS. From the Appendix to  Dr. P. C. SUTHER- 
LAND’S Journal of Caphin Penny’s Voyage, &c., 1852, 
pp. cci. ccii. 

The Mollusca of the Arctic Regions are enumerated in the 
Revised Catalogue by Dr. M ~ R C H ,  above, pp. 124-135 ; and most, 
ifnot all, are described in Mr. J. GWYN JEFFREYS’ “British Con- 
(‘ chology, or an account of the Mollusca which now inhabit the 
6‘ British Isles and the surrounding seas,” vol. i-v. ; 1862-69,8~0. 

Conchifera. 
Modiola (Lanistina) discors. 
h t a r t e  arctica. 
A. Spitebergensis. 
Nucula (Yoldin) arctica. 
N. (Leda) fluviatilis. 
N. radiata. 
N. cordata. 
Hiatella arctica. 
H. minuta. 
Tellina (Psammobia) fusca. 
T. calcarea. 
Cardium (Aphrodite) Groeulandicum. 
Saxxicave rugosa. 
Mya truncata. 
Pandora glacialis. 
Montacuta substriata. 

Abundant ; Assis- 
tance Bay and the 

+ shores of Barrow 
Strait 7-20 ;fa- 
t h O m S .  
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Gasteropoda. 
Buccinum glacialq. 
B. cyaneum. 
Turbo corneus, ICeiner. 
Trichtropis costellata. 
Marg arita u ndulala. 
M. giauca. 
M. artica. 
M. Vahlii. 
M. umbilicalis. 
f i f .  heliciua. 
Bulla corticata. 
Chiton Isvigatus. 
Patella rubella. 
P. cerea. 
Lottia testudinalis. 

Assistance Bay, 7-10 fathoms. 
West Greenland, 15-20 fathoms. 

Assistance Bay, 7-1 5 fathoms. 
Assistance Bay, 15 fathoms. 

1 Abundant ; Assistance Bay and West 
Grecnlancl, 12-20 fathoms. i 

I 
West Greenland, 15-20 fathoms. 

Assistance Bay, 7-1 0 fathorns. 
Barrow Straits, 12-15 fathoms. 

Assistance Bay, 12-1 5 fathoms. 

Cephalopoda. 
Philonexis si). 2 
Sepia, sp.? 

1850. 

On ice, Melville Bay, July 1850. 
In  stomach of Narwhal, Melville Bay, July 

Annelid. 
Sngitta bipunctata. Large in Davis Strait, and abundant 

everywhere. 

LXX1.--The Results of some DREDGTKGS macle at GOODI-IAAB, 
WEST GREENLAND, by Dr. G. C. WALLICH in 1860. 

The North-Atlantic Sea-bed,” &e., by G. C. WALLICH, 
M.D., F.L.S., F.G.S., 1862 (&o, London), p. 102. 

[This ought to have been inserted in 1, under “West Greenlalid.!’] 

I. From 50-100 fathoms. 

CRUSTACEA. Volutomih Grenlandica. 
Hyas menarius. Astarte elliptica. 

MOLLUSCA. 
Hiatella arctica. 
Cardium Grmnlandicum. 

kecten Islandicum. 
P. pectinatum. 
My tilus edulis. 
Trophon Fabricii. 
T. Gunneri. 
Margarita striata. 

ANNELIDA. 
Pectinaria. 
Spio. 
Cirratulus. 
Syllis. 
Terebella. 

COTT ~DB. 

Cottus glacialis, Rich. 
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11. From 100-250 fathoms. 
CRUSTACEA. I 

Hippolyte polaris. 
Gammarus arcticus. 
Caprella linearis (on Algs). 

MOLLUSCA. 

Acmea testudinalis. 
Chiton mermoreus. 
Natica Grcenlandica. 
Lima subauriculata (East Coast, 

in sounding). 

TUNICATA. 
Boltenia picta, n.s. 

ECHINODERNATA. 
Echinus sphsora. 
E. neglectus. 
Ophiocoma bellis. 
0. granulata. 
0. Goodsiri. 
Ophiura texturata. 
Solaster papposus. 

ANNELIDA. 
Seppula contortuplicata. 
Terebella (several species). 
Spirorbis communis. 

LXXII. - Some ARCTIC ASCIDIANS aid ECHINODERMS. 
(From Dr. Sutherland’s Journal, &c., Appendix. 1852.) 

ASCIDIA, pp. ccxii.-ccxiii. 
Pelonaia corrugata, Forbes. Assistance Bay, 
Pelonaia sp. ? Assistance Bay. 
Dendrodon SP. ? Assistance Bay. 
Phallusia Sutherlandi, I-Iuxlcy. Assistance Bay. 

ECIIWOI)ERNATA, pp. ccxi-ccxii. 
Echinus neglectus. 
Ctenoclisccs polaris. Assistance Bay. 
Uraster violaceus 3, Young. Assistance Bay. 
Solaster papposus, Young. Assistance Bay. 
Ophiura fasciculata, Forbes, Assistance Bay. 
0. glacialis, Forbes. Assistance Bay. 
0. sericea, Forbes. Assistance Bay. 
Ophiocoma echinulata, Forbes. Assistance Bay. 
Cueurnaria IIyndmani. 
C. fucicola. Assistance Bay. 
Chirodoh brevis, Huxley. Assistance Bay. 

Assistance Bay, 7-15 fathoms. 

Assistance Bay, 7-10 fntlion?Y. 

36129. K K  
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LXXIII.-SOME ARCTIC INSECTS, &e. From the Appendix 
to  Dr. Sutherland’s Journal  of Captain Penny’s Voyage 
in Baffin’s Bay, &c., pp. ccvii-ccxi. 

Desoria arctica, Adam White. 

1852. 
Podurellae. 

Near D. saltuns, Ag. (D: 
glacialis, Nicolet), abundant on some glaciers in Swit- 
zerland. D. arctica was found by 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,” &c. pp. 201-207). 

Acaridae. 
Ixodes Uris, Ad. White. Parasitic on the Loon (Uria troile). 

SPIDER. 
Micraphantes arcticus, Ad. White, Assistance Bay, among the 

vegetation. 

LXXIV.-PLANTS from Barrow Strait and Davis Strait, &c. 
Named by SIR W. J. HOOKER, K.H.,D.C.L.,F.R.S., &c. 
From DR. SUTHERLAND’S “ Journal of a Voyage,” &c., 
1852, vol. ii., Appendix, pp. clxxxix-cxa 

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. Assistance Bay. 
Braya glabella, Richardson. Assistance Bay. 
Draba ruprestis, Br. Assistance Bay. 
I). glacialis, Adams, rar. 
I). alpina, L. Assistance Bay. 
Arenaria Rossii (?), Br. Assistance Bay. 
A. rubella, Hook. Assistance Bay. 
Cerastium alpinurn, L., and var. glabatum. Assistance Bay and 

Bushnan Island. 
Stellaria longipes, Goldie. Northumberland Inlet or Hogarth 

Sound, and Assistance Bay. 
Lychnis apetala, L. Assistance Bay. 
Potentilla nana, Lehm. Berry Island (’73” 14’ N. Lat., 56’ 50’ 

W. Long.), and other islunds in Davis Strait. 
Dryas integrifolia, L. Assistance Bay ; Berry Island and 

adjacent islands. 
Crucifers ? 
Epilobium latifolium, L. Northumberland Inlet. 
Ssxifraga pauciflora (?), Stev. 

Cornwallis Land. 

Asaistance Bay. 

Bushnnn Island. 
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S. oppositifolia, L. 
S. nivalis, L. Assistance Bay. 
S. cernua, L. 
S. caspitosa, L. Assistance Bay. 
S. flagillaris, Willd. Assistance Bay. 
S. tricuspidata, De. Northumberland Inlet. 
8. 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. 
Salix cordifolia, Parsh. Assistance Bay. 
S. nrctica? Pall. 
Juncus biglumis, L. Assistance Bay. 
Carex Hepburnii, Boott. Berry Island. 
Luzula hyperborea, Br. 

Eriophorum polystachyum, L. Assistance Bay. 
Phippsia xnonandra, Trin. Assistance Bay. 
Alopecurus alpinus, Sm. 
Poa cenisia, Al. 
Hierochlog alpina, Wahl. Bushnan Island. 
Woodsia glabella, Br. 

Assistance Bay and Berry Island. 

Northumberland Inlet and Assistance Bay. 

Assistance Bay and Bushnan Island. 

Berry Island, Davis Straits, and 
Bushnan Island. 

Bushnan Island, Assistance Bay. 
Bushnan Island, Assistance Bay. 

Berry Island and other islands in Davis 
Straits. 

LXXV.-ARCT~C ALGX collected in Davis Strait, Baffin’s 
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,” &e., 1862, vol. ii., Ap- 
pendix, pp. cxci-cc. 

MELANOSPERI\IEB. 

Sporochnaceae. 
Desmarestia aculenta, Lamour. 3 fathoms, N. lat. 73’ 20’, 

w. long. 570 20’. 

Laminarieae. 
Laminaria saccharina, De la Pyl. Assistance Bay, 15 fathoms 

L. fascia, Ag. Union Bay, dredged. 
Agarutn Turneri, Yost. and Rupr. Assistance Bay, 15 

fi~tlioms. Union Bay (between Beecliey Island and Cape 
Spencer), dredged. 

N. lat. 74’ 40’. 

K K  2 
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Ectocarpeae. 
Chretopteris plumosa, Kutz. 3 fathoms, N. lat. 73' 20', 

W. long. 57' 20'. 

RHODOSPERMEE. 
Hdymenieae. 

Dumontia sobolifera, Lamr. 3 fathoms, N. lat. 73' 20', 
W. hng, 57' 12'. 

Polysiphonieae. 

Corallineae. 
Polysiphonia urceolata, Grev. 

Melobesia polymorpha, Ham. 

Kallymenia Pcnnyi, n.s. Harvey MS. 

On Ch. pluniosa. 

On stones, 15 fathoms. Union 

Assistance Bay, 15- 
Bay. 

20 fathoms. 

CHLOROSPERUEX. 
Confervaceae. 

Cladophora lanosa, Kutz. 2-6 fathoms, N. lat. 73" 20', 

C. sp. nov, ? On driftwod, lat. 66' 53'. 
Conferva melagonium, Web. & Mohr. Assistance Bay. 

Attaining 5 feet in length. 
C. glacialis, Kg.? Matted crust on stones in a stream, Pros- 

pect Hill, winter quarters, south end of Cornwallis Land. 
C. t~ rea ,  Dillw.? With others, N. Iat. 73" 20; W. long. 

57' 16'. 

Ulothricheae. 

W. long. 579 

Wet rock on island. N. lat. 73' 2O', 
W. long. 57" 16' and 57' 20'. I Ulothrix zonatn, Kg. 

U. rcqualis, Kg. 

Sirosiphon ocellatus, Kg. 

Rivularia microscopica, n.s. 

Scytonemeae. 

Ridarieae. 
Very miiiute ; on Enteroniorpha 

con,p?*essa. 

Oscillatoria sp. ? 
Oscillatorieae. 

Thin green crust on limcstonc, Seal Island, 
Welliugtoii Channel. 

Ulvaceae. 
Prssiola arctica, n.s. with Xostoc microscopicuna ; winter 

Enteromorpha coniprcssn, Hook. Pools on shore abore scn- 
quarters. 

level, Beechey Island, Assistance Bay, and Baring Bay. 

Nostochineae. 

quarters. 

Land. 

Nostoc microscopicum, Carm. On stones in stream, minter 

N. Sutherlandi, n.s. Winter quarters. South-Cornwallis 
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N. arcticum, Berk. On wet and boggy slopes around Assis- 
tance Bay. When the ground becomes frozen, the plant 
is loosened off the surface, and often blown away; thus it 
is found far out at sea on the ice, and sometimes full of 
P o d u m  which may have hatched from O V ~ G  laid in it on 
land. Edible. Nostoc cdzcle, Berk. 6r; Mont., is used as 
food in China. 

Palmelleae. 
Hsematococcus minutissiinus, I-Iass. 

Protococcus nivalis, Ag. 

Wet stones on island, 

Red crust on stones in stream, 
Also on snow and ice as 

north side of Baring Bay, N. lot. 75' 49'. 

winter quarters, July 1851. 
usual. 

DESNIDIEB. 

Cosmarium crenatum, Ralfs, and C. pyramidatum, Brkb. 

Arthrodesmus minutue, ICiitz. 

On 
Nostoc Suthcrlandi. Found also by Dr. Dicltie at a considerable 
elevation in N.E. Scotland. 

With DiatomafEocculosuna, in 
fresh water (melting mow), 100 feet above the :ma, on island, 
N. lat. 73" 20', W. long. 57", 22 June, 1860. 

DIATONACEB. 
DI*. Dickie states, '' A t  my request, made previous to the depar- 

ture of the Expedition, Dr. Mutlierland paid special attention tQ 
the colouring matters of ice and sea-water; samples of such from 
different localities were carqfully collected and forwarded for my 
inspection. They were found to consist almost solely of Diato- 
mace@ ; and in some instances freshwater forms were detected, 
though rather sparingly, intermixed with others exclusively 
marine. This is not surprising when we consider the copious 
discharges of freoh water from the h i d ,  occasioned by the melting 
of mow and ice duriug the brief summer. 

'' The contents of the alimentary canal of examples of Leda, 
Nuculu, and Cwwelda dredged in Assistance Bay, consisled of 
mud in a fiuc state of division, including also numerous Diato- 
macece 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 latitudes. Whore 
Diatomacere abound certain Mollusca obtain sure supplies of 
food ; these in turn are the prey of Fishes ; these last contribute 
to the support of marine Nammals and Birds." . . . '<Many of 
the species enumerated have also been found in other parts of 
the world j and this confirms the idcas entertained respecling 
their wide distribution, and the very genein1 diffusion of these 
minute organisms." 

From water, duo to melting snow and ice, on island, N. lat. 
7 3 O  20', W. long. 374 100 feet above the sea. 
1. Achnanthes minutissima, Ag. 
2. Diatoma flocculosum, Ag. 
3. Eunotia monodon, Ehr. 
4. E. diodon, Ehr. 

5. Navicula affinis, Ehr. 
6. N. lanceolatn, Ehr. 
7. N. n. sp. ? 
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Nos. 1, 2, and 5, occur at high altitudes in Scotland. 
Schizonema Grevillii, Ag. ? On Desm. aculeata. 
Micromega Stewartii, n. s. Dredged ; N. lat. 73" 20', W. 

long. 57" 16'. 
Grammonema Jurgensii, Ag. On Desrn. aculeatw, 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" ZO', W. long. 57" 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. *t Grammatophora anguina, Ehr. 
Cocconeis borealis, Ehr. Navicula quadrifasciata, Ehr. ? 
Coscinodiscus etriatus, Kg. * N. didyma, Ehr. 
C. minor, Ehr. * t Odontella obtusa, Kg. 
C. subtilis, Ehr. 0. aurita, Kg. 
C. sp. n. ? * Rhabdonema minutum, Kg. 3 
* t Cyclotella, sp. n. * t Stauroneis aspera, Kg. 
* t Cymbella helvetica, Kg. Synedra curvula, Kg. ? 
Epithemia zebra, Kg. * t S. pulchella, Sm. 
E. Westermanni, Kg. * t Triceratium striolatum, Ehr. 
Gomphonema acuminatum, Ehr. PleuroGgma 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 Chcetopteris dredged i n  N. lat. 73" 20', W. 
lang. 57" 20'. 

Those marked t were also met with in the washillgs of Agarum 
Tu7~~3s.i from Union Bay. 

From a slimy substance on the surfacc of the water and under 
the ice, N. lat. 72' 15'. 

Grammonema Jurgensii, Ag. 
Pleurosigma Thuringica, Kg. 
I?. fascioln, Sm. . 

Achnanthidium delicatulum, Navicula oxyphyllum, Kg. 

Cocconeis rhombus, Ehr. 
Coscinodiscus marginatus, Ehr. 
Melosira arctica, n. sp. 

Navicula, 11. sp. ? 
Surirella, n. sp, ? 
Triceratium striolatum, Ehr,  

Similar, from N. lat. 73" 17'. 

N. Thuringica; Kg. 
Nitzchia n. sp. ? 
Synedra pulchel~a, Sni. 

Kg* 
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From N. lat. 73’ 40’, W. long. 5T0, July 1851, .among rotten 
ice.* 
Denticula obtusa, Kg. 3 
Melosira arctica, n. 8. 
Naviciila oxyphyllum, Kg. 

Amphora hyalina. Melosira arctica. 
Amphipsora alata, Kg. Navicula oxyphylluni. 
Ceratoneis closterium, Ehr. Nitzchia, n. sp. ? 
Cocconeis rhombus. Pleurosigma fasciola. 
Denticula obtuaa. P. Thuringicum. 
Dictyocha gracilis, Kg. Schizonema, 11. sp. 
Grammonerna Jurgensii. Triccratium striolatum. 

Cocconeis rhombus ? Odontella nurita. 
Navicula didyma. Rhabdonema niinutum ? 
N. semen, Ehr. Stauroneis aspera. 
N. n. sp. ? 
Nitzchia, n. sp. S. plchella. 
Odontella obtusa. Triceratium striolatum. 

The colouring matter of Arctic ice is due sometimes to Alyce 
decomposed and triturated by ice. The littoral species are few, kept 
down by the abrasion of ice. The olive and red Alga? are rare. 
Of the five olive Alga, four are British, and one (Agarzcm) 
exclusively American. Of the three red Alqq one (Polysiplzonia) 
i s  common in Britain, the Buntontia is American, and the third 
is new. Of the green A l g a  there are six marine, and fourteen 
from fresh water or moist places ; and about a third are British. 
Of the three Desmids in this collection two are British, and the 
Arthodesmus has been found in France and Germany. The 
Diatoms are relatively numerous. 

Pleurosigma fwciola, srnl 
1’. angulatum, Sm. 

In  Hinkson’s Bay, N. lat. 73’ 50’, W. long. 5 7 O ,  July 2, 1850. 

I n  Iat. 75” 42‘, May 1850. 

Synedra curvula. 

LXXV1.-On ALGX collected in CUMBERLAND SOUND, by 
MR. JAMES TAYLOR, with remarks on the ARCTIC 
SPECIES in general. 

[With Permission, froin the Proceed. Lin. SOC. Botany, vol. ix., 
pp. 235-243. 1866. Read 15 June, 1865. (Somewhat 
abridged.)] 

[This articlc should have been inserted in 0 I. under “West Greenland,” &c. ; 
but its dose connoxion with the preceding-article, by the same Author, 
and its general conclusions, allow of its insertion in this place.] 

By G. DICKIE, M.D., F.L.S. 

Cumberland Sound, an arm of Davis Strait, on 
commences about lat. 65’ 10’ N., long. 64’ 40‘ W., and is about 

described by Brown L\S 
See above, pp. 51& 

* The 80 called ‘‘ rotten ” condition of the ice 
being due to the intermixture of Diatomaceous ahme. 
81 ~.-EDITOE. 
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90 miles long, and 30 broad. I t  has many small islands along 
its shores, and is indented by numerous bights. I t  is frequented 
by whalers, and the Kikerton Islands, near the head of the Sound 
are their head-quarters. The  tide rises, i t  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 
AZga are abundant and Iargc. 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 ship 
was in the pack-ice. 

~.--MELANOSPERYEX. 
Fucacca. 

Fucus vesiculosus, L. 
F. nodosus, L. 

Desmarestia aculeafa, L. 
Laminariacea. 

Agarum Turneri, P. & R. 
Laminaria longi'cruris, De la P. 
L. eaccharina, Lam. 
L. fascia, Ag. 

Sporochnacm. 

Dictystacece. 
Dictyosiphon fceniculaceus, 

Chorda lonicntaria, Grev. 
Pucctaria piantaginca, Grev. 

Chordaria flagelliformis, Ag. 
Ralfsia deusta, C. Ag. 
Elachists fucicola, Fries. 

Chstopteris plnmosa, Lyngb. 
Sphacelaria arctica, Harv. 
S. cirrhosa, Ag. 
Ectocarpus littordis, Harv. 

Grev. 

Chorduriacea. 

Bctocarpucece. 

11.-RIIODOSPERXEX. 
Rhodomelucea. 

Odonthalia dentata, Lyngb. 
Rhodomela subfusca, Ag. 
Polysiphoniu arctica, J. Ag. 

Rhody meniucea, 
Euthora cristata, J. Ag. 
Xhodymenia pnlrnata, Grev. 

Cryptonen&cea. 
Ahnfeldtia plicata, J. Ag. 
Kallymenia Pennyi, Harv. 
Halosaccion ramentaceum, J. 

Ag. 
H. dumontioides, I-Iarv. 

Ceramiacea. 
Ptilota serrata, Kiitz. 
Callitliamnion Arnericanum, 

C. sparsum, Harv. 
C. Rolhii, Lyngb. 

Harv. 

III.-,-CEILOROSPERMXX. 
UZvacea. 

Ulva latissime, L. 
Enteromorpha intestinalis, L. 
E. clathrata, Grev. 
E. comprcssn, Grev. 

Cladophora arctfca, Kutz. 
C .  lanosa, Iciitz. 
Rhizoclonium ripnriurn, Kutz. 
Chstomorpha melagoniuni, 

C. tortuosa, Kutz, 
OscilZatoriacecee. 

Calothrix pilosa, Harv. 
Oscillatoria, sp. ? Freshwater. 

Nostochinea. 
Nostoc arcticum, Berk. 

Confervucea. 

I<iitz. 

[For other enumerations of Arctic Alga (including Dialontacece), 
in this Manual, see pp. 239, 255, 276, 280, 319, 515; and 
,further on.] 
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Other Arctic Alga, from beyond lat. 60°, noticed by other 
observers, Harvey ('' Nereis-BoreJi -Americana) ; Agar& 
('6 Species Algarum "), Bc. :- 

Fucus distichus, L. 
F. serratus, L. 
Alaria Pylaii, Grev. 
Laminaria digitata, Lam. 
Asperococcus echinatus, Grev. 
Myrionema strangulans, Grev. 
Elachista flaccida, Aresch. 
Ectocarpus Durkeei, I3arv. ? 
Rhodoniela lycopodioidcs, Ag. 
R. gracilis, Kiitz. 
Polysiphonia urceolata, Grev. 
Corallina officinalis, Lam. 
Melobcsia polymorpha, L. 
Desseria sinuosa, Ag. Found 

Rhodopliyllis veprecuh, J. Ag. 
Phyllophora intcrrupta, Grev. 
Ccramium rubrum, Ag., var. 6, 

v irgatuin . 
Ulva bullosa, L. 

in lat. 75" N. 

Ulva crispa, Liglitf. 
Porphyra vulgaris, Ag. 
Cladophora rupcstris, Kiitz. . 
Clmtomorpha Piquotiana, 

Ilarmotriclium Carmichaelii, 
Mont. 

I-Iarv. 
$1. boreale, Harv. 
13. Wormskioldii. ICiitz. 
Mougeotia, sp. ? 
Oscillatoria corium, Ag. 
Nostoc muscoruni, Vaucher. 
N. microscopicum, Carm. 
N. verrucosum, Vaucher. 
Scytonema inyochroum, Ag. 
Sorospora montaua, Harv. 
I-lxmatococcus frustulosus, 

Tynclaridca nnomala, Harv. 
Haw. 

SUNDIARY. 

the shores of Davis Slrait and Baffin's Bny, and their branches- 
Of marim Algce there have been found beyond 60' N. lat., along 

- 22 G3 species. I - - 251 16 

Mekm0sperrne.Z 
Rhodospermex 
Clorospernicte 9 

Tile Families represented are the Ficcwcem, SporocJinacecq Lnmi- 
iaarincccp, Dictgotocce, CJiovdnriacece, Ectoccirpaceci., Corallinacete, 
Sphmrococcoidm, 1Z,'odyiwniacea, Cv~pton~c?riacem, Ceranaiacece, 
Uhacccz, and Coiajervacece. 

Collections have been fern, and many localities have yet to be 
explored. 

Some of the Alga occur in the greatest profusion. Masses con- 
sisting chiefly of Fucus vesiczclosus, Dcsnravcstia aculeata, Lanti- 
naria loizgici*uris, and Alaria, float about in the summar, set free 
by the action of icebergs. The multitudes of Diatontacece, abound- 
ing everywhere in the Arctic Seas and on ice-floes, supply abun- 
dant material for the support of animal life. I n  the alimentary 
canal of various Molluscs brought home in spirits, I have invariably 
found abundnncc of Diatoms ; and masses comparable with 
" sodden biscuit," can be gathered from the icc-floes ; and thesc 1 
find to be pure Diatomaces. 

Not a few of the species of Alga? occur also on the west const 
of America, as sllown by Prof. Harvey's reniarks on Dr. Lyall's 
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collection, in a rccent volume of the Linnean Society’s Proceed- 
ings. 

Of the species enumerated above, the folloming are.truly Arctic : 
Sphacelaria arctica. Polysiphonia arctlca. 
Kallymenin 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 Callithananion Ame- 
ricanwn and Kallymenia Penngi, 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 Algce. 

Three products, usually plentiful in certain marine Alga? of low 
latitudes, are also abundant in some of the Arctic species, namely, 
the iodides, mannite, and carbonate of lime. Melobesia and 
CoralZina oscinalis, of course contain the last. Laminaria sac- 
cha~ina, as its name implies, yields mannite, which appears as a 
white efflorescence when the plant is dried, without having been 
washed ; and L. Zongicruris 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 iodide8 
are in small proportion, the last colour may not appear until after 
a few minutes, 

Fucus nodosus - - Palo 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. 

LXXVII.-LICHENS from BARROW and DAVIS STRAITS, 
collected by Dr. P. SUTHERLAND, during CAPT. PENNY’S 
ARCTJC VOYAGE in the “ LADY FRANKLIN.” By the 
REV. CHURCHILL BABINGTON, M.A., &c. 

From Hooker’s’Jour~al of Botany,” vol. iv., pp. 276-8. 1852. 

Lichenes. 
Cladonis rangiferina, Hoffm. 
C. pyxidata, Fries. 
Everim ochroleuca, Fries. 
E. divergens, Fries. 
Dufourea ramulosa, Hook. (7) 

Near Cape York. 
Near Cape York. 

Near Cape York. 
Near Cape York. 
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Cetraria nivalis, Fries. 
Parmelia triptophylla, var. Schraderi, Fries. 
P. fulgens, Sw. (?) 
P. coarctata, Sw. (?) Assistance Bay. 
P. stygia, L., var. lunata, Fries. (Comicularia Zanata, 

I?. elegans, Ach., and var. a, miniata, Schoer. The httcr 

P. aurantiaca, vw. 7, cdva, Fries. 

P. vitellina 
P. pulverulenta, Ach., var. Fries. 
Umbilicaria hyperborea, Hoffm. 
U. proboscidea, L.. var. a, Fries (two forms). 
U. vellea, Fries, var. lecidina, nab. 
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 Bay. 

Assistance Bay. 

Auctt.) 

near Assistance Bay. 
Assistance Bay. 

aquila ('1, Cornwallis Island, on a bone implement. 
(P. pityrea, Ach.) 

Near Cape York. 
Assistance Bay. 

Assistance Bay. 

Assistance Bay. 
Assistance Bay. 

Assistance Bay. 
Assistance Bay. 

Alga. 

LXXVII1.-An ACCOUNT of t h e  PLANTS collected by Dr. 
WALKER in GREENLAND and ARCTIC AMERICA, during 
the EXPEDITION of Sir FRANCIS M'CLINTOCE, 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 Society, 
Botany, vol. v., 1861, pp. 79-89. 

On the termination of Capt. M'Clintock's memorable voyago, 
the Plants collected by Dr. Walker, surgeon and naturalist to the 
Expedition, wore placed in my hands by that officer for determi- 
nation, togelher with some accurate notes of the localities, and of 
the temperature of the soil and air to which they are exposed in 
their native habitats. Though containing no absolute novelties 
amongst Flowering Plants," Dr. Walker's herbarium is a parti: 
cularly interesting one, both from the thorough manner in which 
that officer explored the localities he visited, and from the proximity 
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 plants are two Algae of great rarity, and three 
new ~ungi. 
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portant, as affording a means of determining the western and 
eastern limits respectively of several Arctic, Western American, 
and Greenland plants.* A glance at  the norLhern circumpolar 
chart shows that thc peninsula of Boothia is placed in a very 
central position amongst the Arctic-American islands, the Botany 
of the eastern, western, and northern of which has been investi- 
gated by many indefatigable and intrepid officers, whilst of the 
central districts, and especially of Boothia itself, nothing has 
hitherto been known. 

The total number of species brought by Dr. Walker is about 
170, of which nearly 100 are Flowering Plaiits. Of these, only 
46 Flowering Plants, and 58 Cryptogamic, mere collected at  
Port Kennedy ; most of the remninder were gathered either on 
the coasts of Greenland-at Fredcrickshaab and Godthaab, south 
of the Arctic circle, and at Disco (and Goclhavn), Fiskemm, and 
Upernavik, iiorth of that circle-or in  Pond’s Bay and Lancaster 
Sound, to the west o f  Baffin’s Bay. As these arc all botanically 
well-known localities, I shall make no further 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  present to the 
Port Kennedy flora. a 

Port Kennedy is situated in latitude 7 2 O  N., and is 250 miles 
north of that part of the Arctic-American coast which was traversed 
in 1839 by Dcase and Simpson (who made carcful collections), and 
about as far south of the Parry Islands, which have been thoroughly 
explored by General Sabine, Admiral Sir Jaines Ross, Dr. Lyall, 
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 uncovcred 
by snow from Ju ly  1st to October 1st. The soil ia aot un- 
favourable, and there are ravines, lakes, marshes, aiid sea-beach, 
offering both shelter and varied conditions for plants ; but yet the 
flora mxms to be considerably poorer than that of any of the 
surrounding island-Melville Island containing no less than 67 
Flowering Plants. Dr. Lyall’s Wellington-Channel herbarium 
contained 50, all collected north of latitude 76’N. ; Dr. Anderson 
and Herr Miertsching obtained 108 species on Banks Land aiid 
the adjacent islands, in latitude 70”-74’; whilst Dr. Rae got 78 
species on Prince-Albert, Victoria, and Wollaston Lands, in latitude 
66O-69O. On the west const of Baffin’s Bay, between the Arctic 
‘Circle and Lancaster Sound, 80 have been collected. 

Comparing Dr. Walker’s herbarium with those to the north, 
east, a d  west, I find the following contrasts :- 

* See Dr. IIooker’s Memoir on Arctic Plants, Trans, Linn. S O ~ . ,  xxiii., 

t The Memoir referred to in thc foregoing note. 
1861, reprinted (in part), above, pp. 197 et seq.--EDrTon. 
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I n  Melville Tsland tlie following species occur which were not 
found by Dr. Walker at  Port Kennedy :- 

Ranunculus hyperboreus,Rottb., 

B.. auricomus, L., var. (aanis, 

Caltha palustris, L., var. (arc- 

Draba Lapponica, DC. 
Parrya arctica, Br. 
Cardamine bellidifolia, L. 
Stellaria longipes, Goldie (Ed- 

wardsii, Br.). 
Phaca astragalina, DC. 
Oxytropis Uralensis, DC. var., 

(artica, Br.). 
Chrysospleniumalternifolium,l;. 

var. (Sabini, Br.). 

Br.). 

tics, Br.). 

Sieversia Rossii, Br. 
Taraxacum officinale, DC. (var. 

palustre). 
Arnica montana, L. 
Senecio palustris, L., var. 

(Cineraria congesta, Br.). 
Nardosmia corymbosa, Hlr. 
Antennaria alpina, Br. 
Deschamysia cmspitosa, P.B., 

var. (brevifolia, Br.). 
Trisetuni subspicaturn, P.B. 
Hierocliloe alpina, R. & S. 
H. pauciilora, Br. 

The Port-Kennedy plants not found in Melville Island are the 
following :- 

Epilobium latifolium, L. 
Chrysanthemum integrifolium, P. hirsuta, Willd. 

Rich. Salix reticdata, L. 
Cassiopeia tctragona, Don. 

On the western shores of Baffin’s Bay, between Pond’s Bay 
and Herne Ray, the following Port-Kennedy phnts appear to be 
absent :- 

Stellaria huniifusa, Rottb. Pedicularis capitata, Ad. (Wes- 
saxifraga flagcllaris, L. tern limit). 
Pedicularis sudetics, L. Dupontia Fischeri, Br. 

Pcdicularis capitata, Ad. 

Lastly, comparing Dr. Walker’s Port-Kennedy collection with 
Dr. Anderson’s and Herr Miertscliing’s from the Western Polar 
Islands and Banks Land (lat. ’71°-150), I find the following in 
Dr. Walker’s which are absent in the Western Islands :- 

Stellaria humifusa, Rottb. 
Arenaria verna, L., var. (m- Luzula arcuata, Walil. 

bella, Br.). Pleuropogon Sabini, Br. 
Suxifraga rivularis, L. 

Of these the FZeuropogon and Phippsia are the most peculiarly 
Arctic plants. She others, except the Stellaria, were inom pro- 
hb!y overlooltcd in Banks Land, though the collections f?om 
there appear to be SO complete that this is hardly likely. 

[The Catdogue of Flomering Plants is omitted, the specirs 
being incorporated in Dr. I-Iooker’s list above, at pages 225 et seq.] 

Juncus bigluiuis, L. 

Phippoia algida, Gr. 
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MUSCI. 
(Determined by W. MITTEN, Esq., A.L.S.) 

Aulacomnion turgidum, Schw. Cape Oshorne. 
Bryum nutans, Schreb. Cape Osborne. 
Pogonatum alpinum, Brid. Cape Osborne. 

HEPATICAL 
Jungermaunia Starkii, Funk. Cape Osborne. 

ALGAL 
(By Dr. DICHIE, Professor of Botany, Queen’s University, 

Belfast.) 
Agarum Turneri, Post. & Rupr. 
Laminaria saccharinu, Lamour. Port Kennedy. Attains a 

Rhodymenia interrupta, Grev. Port Kennedy. 

Port Kennedy. 

length of 20 feet. 

Dredged up. Only a single specimen of this plant was 
known previously. It was brought from the Arctic 
regions by Lieut. Griffiths and preserved in Mrs. 
Griffiths’s herbarium. . 

Kallymenia Pennyi, Harv. Port Kennedy. 
The specimens, though wanting the point of attachment, 

exhibit the general outline of K. Dubi., but with the 
margin more or less laciniate. Previously known only 
from fragments brought home by I)r. Sutherland.* 

Gymnogongrus plicatus, Kg. Port Kennedy. 
Callithamnium Americanum, Harv. Port Kennedy. 
Conferva melagonium, Web. & Mohr. 
Enteromorpha compressa, Grev. ? Port Kennedy. 
Nostoc verrucosum, Vauch. Port Kennedy. Fresh water. 
N. arcticum, Berk. Port Kennedy. Fresh water. 
N. muscorum, Ag.  ? Port Kennedy. Fresh water. 
Rivularia Pisum, Ag. Port Kennedy. Fresh water. 
Scytonemn myochroum, Ag. Port Kennedy. Fresh water. 
Soraspora montnna, Harv. Port Kennedy. Fresh water. 
Haematococcus frustulosus, Harv. Port Kennedy. Fresh 

Tyndaridea anomala, Ralfs. Port Kennedy. A t  the beach- 

Port Kennedy. 

water. 

line. 

FUNGI. 
(By the Rev. M. J. BERKELEY.) 

Marasimus m3icus, n. sp., Berk. 
Agaricus furfuraceus, 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 516. 
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A. allosposus, 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 places 

Sphaesophoron coralloides, Ach. Port Kennedy. Rare. 

Cladonia deformis, Hoffm. Port Kennedy. 
C. pyxidata, Fries. Port Kennedy. Scarce. Lievely and 

C. gracilis, HofFin. Greenland. 
C. rangiferina, Hoffm. c. bellidiflora, Schcer. Greenland. 
Stereocnulon botryosum, Ach. Port Kcnnedy. Very com- 

Alectoria orchroleuca, Nyl. Port Kennedy, Lievely, and Cape 

A. jubata, Ach. (chalybeiformis). Lievely. 
, Dufourea madreporiformis, Ach. 
D. arctica, Hk. Pond’s Bay. 
Cetraria Islandica, Ach. Lievely. 
Solorina crocea, Ach. Lievely. 
S. saccata, Ach. Port ICenne$:- _Vesy scarce. 
Platysma nivalis, Nyl. Port ennehy and Frederikshaab. 
P. iuniperinum, Nyl. Port Kennedy. 
Parmelia saxatilis, Ach. 
P. incurva, Frirs. Port Kennedy and Lievely. 
P. consperea, Ach. Port ICennedy. 
P. stygiu, Ach. Port Kennedy. 
P. lanata, Nyl. Lievely. 
Physcia pulwrulenta, Fries. Port Kennedy. 
P. candelaria, Nyl. Cape Osborne. 
Umbilicaria hyperborca, Hoffm. Port ICennedy. Not common. 
U. hirsuta, DC. Port Kennedy. Rather rare. Lievely. 
U. psoboscidex, DC. Port Kennedy. Most common of Unibi- 

U. cylindrica, Ach. Lievely. 
Squamaria gelida, Nyl. Port Kennedy. Rare, 
Placodium murorum, DC. Port Kennedy. 
P. elegans, DC. Port Kennedy. Abuudant. Cape Osborne. 
Lecanora tartarea, Ach. Port Kennedy. Abundant. Lievely 

L, SUbfusca, Ach. Port Kennedy. 
L. chlorophaua, Ach. Port Kennedy. 

and bed of lake. 

Lieveley . 

Cape Osborne. 

Greenland and Frederikshaab. 

mon. 

Osborne. 

Cape Osborne, Leively, and Greenland. 

Port Kennedy. 

Port Kennedy and Lievely. 

licaria?. 

and Cape Osborne. 

* The Arctic Lichens are treated of above in Dr. w. LAUDER LINDSAY’S 
See also BADINGTON On SUTIIEI~LAND’S Collec- Memoir, pages 284 et seq. 

tion, above, p. 5 2 2 ;  and further on.-EDITOn. 
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L. irustulosa, Ach. Port Kennedy. Scnrcc. 
L. cerina, Ach. Port Kennedy. Scarce. 
L. ventosa, Acli. 
L. vitellina, Ach. Port Kennedy. Scarce. 
Lecjdea vesicularis, Ach. Port Kennedy. Scarce. 
L. lapicida, Pries. Port Kennedy. 
L. rupestris, Ach. Port Kennedy. 
L. globifera, Acli. Port  Kennedy. 
L. petraea, Ach. Port Kennedy. 
L. geographica, Acli. 
L. alpicola, Wald. Port Kennedy. Universal. 
Urceolaria scruposa, Ach. Port Kennedy. 

I append a !re‘sume’ of the important observations made by Dr. 
Walker on the temperature of the air and earth, and the average 
covering of snow ; and, to render them more complete, I have 
extracted and meaned the monthly temperatures of Boothia, of 
from three to four years’ obscrvations, published in Sir John Ross’s 

The observations of these officers correspond to a 
remarkable degree, the approximate mean annnal temperature, 
according to Ross, being + 2” - 5 ,  and by Wallrer (interpolating 
August as 28”) -t 1”-0. The high mean temperature of the soil 
at 2 feet 2 inches depth is very remarkable, and that of tho 
surface of the earth below the snow, which depends much on 
the temperature of the subsoil, and is of great influence upon 
the vegetation, is still more remarkable. 

Port ICennedy, Lievclp, and Cape ORborne. 

Port, ICennedy and Cape Osborne. 

Voyage.” 

APPENDIX.-~USERVATIONS at PORT KENNEDY on the TEMPERA- 

On the 14th September 1858, so soon tis it appeared probable 
that we should winter a t  Port Iicnncdy, I sunk a brass tube 
2 feet 2 inches vertically in the ground, :md inserted a padderl 
thermometer. 

The ground at the time of sinking the tube mas 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) mas 
similar to that strewn over land, but from below G inches i t  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 
ta1;ing the temperature of trees). 

From the 18th to the 29th Septembcr no register was made, as 
the ship was not in port ; also from the 10th to the 28th March 
1859, as I was absent from the ship, travelling. The minimum 
temperature registered was +0’5 ,  on March loth, 1859. The 
lowest may be assumed at  zero, on the lGtli March. 

The register was continued until June 18th, when water cntercd 
tho tube, and the thermometer was frozen to the side, so that i t  
could not be detached. Column 2 givcs the register of the 
thermometer. Column 3 gives the depth of the overlying snow, 

TURE of the SOIL, &c. By DR. WALEER. 



which was always greater than the average quantity over the Inntl. 
On the 17th January 1850, a tube mas plnced 1 foot 1 inch 
deep in a mixture of shingle and eartli ; iu this n thernionieter 
mas placed. The position of the ground WEIS sucli that scnrcely 
any snow lay upon it, ilic constant ssrong miuds removiiig i t  
almost as soon as deposited. 

Column 4 gives the register of this thermometer. 
February 12th 1859.-A tube was placed horizontdly on the 

surface of the ground beneath the mow lying over the place 
where thermometer No. 1 was sunk, aid  the tcmpcrnture as 
shown by this tliermcjmeter (column 5 )  was registered until nll 
the siiow disappeared. Column G gives the mean temperature of 
the air for the day on which the registers of the diffcrent thermo- 
meters were taken. 

Column 7 gives the ineaii temperature of the air for tlie i~iiiiber 
of days or hours intcrvening between the registering of tlic 
thermometers. 
. All the registers of the different thermometers arc corrected so 
ns to reduce tlicm to that o€ the standard. 

It. iii. - 3868. 
Soptcinber - - +30'0 - 
November - - 1-16'8 4 0 - 
Deeembor - - . +18'0 6 6 - 
October - - +24'4 0 G - 

- +G'2  5 8 - + X ' S  6 8 - +0'7 G 0 - + l ' G  0 0 - +S'B 
0 - +7'5 ,3 0 - +31'7 0 0 - P+40'0 P O  0 

-21'6 
-24'8 
-10'7 
-8'1 
-1-8'1 

-1-27'5 
+30'0 

P 
---I- 

- Mcan - - I +14'7 I - I - 

M ~ L I I  of 
nil* 011 
dny8 of 
,bsorva- 

tion. 

+26'G 
-9'0 
-18.0 
-36'0 

-34'0 
-32'7 
-19'9 
-1.6 

flG'4 
+34'2 
+40'7 
+30 

+1'8 
-- 
- 

1\Icm1 of 
air from 
t h n t  of 
ntor\~nls 

+2t'6 
-8'4 

--13'0 
-35'7 

-33'4 
-3h'R 
- 17'4 
-5'4 

+14.'4 
+35.0 
+30'0 
+28'0 

+l'O 
-- 

Ross. 

+ea 
-9 
-0 
-10 

- 20 - s3 
- 27 - 3 + 14 
3.34 
3.36 + 25 

4-2'6 
-- 
- 

LXX1X.-On soiue ARCTIC DIBTOMACEE, collected during 
the voyage of the "Fox." By the REV. EUGENE 
O'MEARA. (By Permission, from the Journal  Royal 
Dublin Soc., vol. iii. pp. 5 9 4 0 ,  18GO.) 

In this account of Diatomnce;l: fomd amongst mixcd sediments 
of bottles in \vhic11 larger specimens had been brought home from 
various Arctic locnlitics, nnmely, Port  ICenncdy, long. 94" W., 
Int. 72" N., B&t Strait, Brcntford Bay, off the Crimson Cliff$, 

36122. 1; r, 
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Cape York, and elsewhere. 
given :- 
Achnanthes longipes. 
Amphipleura sigmoidee. 
Amphiphora alata. 
A. constricta. 
Amphora cymbifara. 
A. hyalina. 
A. robusta. 
A. proboscides. 
A. tenera. 
Bacillaria paradoxa. 
Biddulphia aurita. 
Campylodiscus parvulus. 
C. angularis. 
Cocconeis scutellum. 
C. scutellum, var. ,Q. 
C. splendida. 
C. nitida. 
C. ornata. 
C. ovalis. 
C. pseudomarginata. 
Coscinodiscus radiatus. 
C. minor. 
C. punctulatus. 
Cymbella scotica. 
Dcnticula f‘ulvn. 
Doryphora Boeclrii. 
Eupodiscns fulvus. 
E. crassus. 
Fragillaria vircsccns. 
Grammatophora marina. 
G. serpentina. 
Gomphonema marinum. 
Hyalodiscus parallelus. 
Mclosira nivalis. 
M. nummuloides. 
Navicula elliptica. 
N. eryptocephala. 
N. ineonspicua. 
N. didyma. 
N. lyra. 
N. cuspidata. 
N. ininutula. 

The following list and remarks are 

N. cluthensis. 
N. minor. 
Nitzchia angularis. 
N. hyalina. 
N. lanceolata. 
N. parvula. 
N. sigma. 
N. distans. 
Pinnularia interrupta. 
P. cyprina. 
P. lata. 
P. latistriata. 
P. affinis. 
P. Johnsonii. 
P. directti. 
P. panduriformis. 
P. peregrine. 
Pleurosigma lanceolatum. 
P. angulatum. 
P. prolongaturn. 
P. strigosum. 
P. delicatulum. 
P. fasciola. 
Podosira hormoides. 
Podospliciiin Elireiibergji. 
Ithabilonema arcuatuin. 
R. minuturn. 
lthizolenia styliformis. 
1%. calcar-avis. 
Schizonema crucigerum. 
Strbtella unipunctatn . 
Stauroneis crncicula. 

S. pulehello, var. 8. 
Surirella ovata. 
S .  fastuosa. 
syncdm tubdnta. 
8. fulgens. 
S. gracilis. 
s. arcus. 
Tabellaria floculosa. 
Triblioiiella constricta. 

s. 1~ulchella. 

‘6 In  addition to thc forms detailed in the foregoing c$talOgue, 
there were ten specks which I could not idcntify with any 
figured in the books which up to this time I have been able to 
cousult, but without research I would not presume to describe 
them as new to science. 

cc I n  conclusion I would tukc the opportunity to yemark that it 
appears to me f i  very important and interesting fact h a t  so many 
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British specics of Diatoms should have been found in these scanty 
gatherings from the Arctic regions, their generic and specific 
cliaracters having been in no pcrceptible degrce affected by con- 
ditions so different as exist betwcen the climate of the Arctic Ocean 
and that of our own maters.” 

LXXX.-Some PLANTS of the  ARCTIC AMERICAN ARCHI- 
PELAGO. From A Whaling Cruise to BafEn’s Bay and 
(( the Gulf of Boothia, and an Account of the ltescue 
“ of t h e  Crew of the Polaris.”’ By ALBERT 
HASTINGS MARKHAM, Commander R.N. F.R.G.S., 
1574. Svo. 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; Elwyn Inlct j 

Lyahnis npetala (L.) Fury Beach. 
Stellaria Edwardsii (R. Br.) 
Dryas octopetala (L.) Navy-Board Inlct. 
Saxi€ragn caspitosa (L,) Fury Beach. 

X. oppositifolia (L.) 
Pedicularis hii-sut:i (L.) 
Juncus biglumis (L.) Fury 13rncli. 
Salix :wcticn (R. UI..) 

Fcsima ovina (L.) v : ~ .  
I’louropogon Sabini (R. Br.’, 

Fury Bcach ; Elwyn Inlet. 

Navy-Board Inlet. 

Elwyn Inlct ; Fury Bcnch. 

S. iiivalis (L.) >) 1, 

S. flagellaris (Willd.) Y Y  2 J  
Port Leopold ; Elwyn Tnlct. 
Navy-Board Inlct ; I+:Iwyn Inlet. 

14’ S .  of C:ipc G:irry. 

G‘ S. of C:ip Garry. 
Fury Bcach. 

Alopccurus alpiiius (L.) Fury 13CSCll. 

Liche92.s. 
Platysma junipernus (L.) 6‘ S. of C a p  Gnrry; Fury 

Alectoria ochrolenx: (Ehrh.) Fury Bcach. 
Beach. 

LXXx1.- ON ARCTIC SILURIAN FOSSILS. By J. W. SALTEK, 
ESQ, F.G.S. (Reprinted, by permission, froin the Quart. 
Journ. aeol.  xoo., vol. ix., 1853, pp. 312-317.) 

A considerable number of limestone fossils were bronght homc 
by the officers alld gentlemen engaged in the Into Arctic Expedi- 
tion (1850-51), which 1 1 % ~ ~  nddcd very materially to our know. 
ledgo of tho geology of thosc Polar rcgions. 

I, L B 
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Thc roclrs :dong the eoasls of Barrow Strait and the sliorcs of 
I’rincc-lhgenl’s Inlct were aIrcndy partly explored by Parry, and 
clescrihd by Pimf. Jnmcson and Mr. Kijuig, and a few. fossils, 
brought away in ballns t froni Prince-Leopoltl’s Island by Sir James 
ROSS, had been detected at Woolwich by Cnph. PJames, a& and 
mentioned in Prof. Aqsted’s ‘‘ Geology.” But the present eollec- 
tions, from the entranqe of Wellington Channel, are far more ex- 
tensivc than those before named, and the localities have been 
exactly marked. 

Her Majesty’s squadron, under comniand of Capt. Austin, cot- 
lected specimens of fossiliferous limestone in Assistance Hay, Cape 
Riley, and Ueechey IsIand, and in Griffitlis and Sonierville Islands ; 
and some travelling parties brought home a specimen of the snnic 
limestone with fossils from Cape VC’nlkcr, still farther to the south- 
west. Our thanks are especially due to Cnpt: Onirnnnney and 
Mr. Donnet, who have presented their specimens to  the Museum 
of Practical Geology, and to Sir John ltichardson, who has per- 
mitted u s  to examine those brought homo by Mr. Pickthorne of 
the ‘‘ Pioneer.” 

I n  addition to these, Capt. Penny and his coinpanions discovered 
that the same rock with fossils cxtends up both sides of the strait, 
and covers the islands at the mouth of the newly discovcrctl 
Queen’s Channel. These researches were prosecuted more par- 
ticularly by Dr. P. C .  Sutherland, assisted vcry williagly by the 
scamen ; and to Sir John Richardson we wc indebted also for 
the examiliation of thcse fossils. 

Of the following list of orgnnic rcnxtins (dcscribcd in the 
Appendix to Dr. Sutherland’s “ Jonrnal ” *) some arc lrnown 
European fossils. Among thcse the common CIi:iin-coral (Hulp- 
siks cutenulutusj, the Favosites GotluiuZiiCu and 1;: polymorphs, 
and the Atrppa ~eticuluris are well-known cosniopolitnn species. 
There are some others more doubtfully Eui*opean forms ; and 
three, among which is the Pc~ztamerus co?w7bidiirna, appear to bo 
identical with Swedish species in the Wenloclr Limestone of Gotli- 

* See the ‘‘ Journal of a Voyage in Bath’s Bay and I3af.row Strait in the 
“ years 1850-1, performed by E M .  ships ‘ L ~ l y  Franklin’ and ‘Sophia,’ 
‘( under the comniand of Mr. William Pcnny, iu search of the niihsing crews 
I‘ of 1-I.M. Ships Erebus ’ and ‘ Terror,’ &c. 133- l’ctcr C. Siitherlnud, M.D., 
‘‘ &c., Surgeon to the Expedition.” 
APPENDIX : 

London, 2 vols. ~vo., 1853. 

Drift-wood, Dr. J. Richardson, pp. cssii.-cs Motcorology, pp. 
cxxxl-clxxxvi. 

Vascular Plants, PI). c1xxxix.-cxc., Sir W. TIooker, KII., F.R.S., k c .  
Included in Prof. Hooker’s Table, p a p s  22.5, et s c ~ .  

Algm, Dr. Dickie, pp. crci.-cc. 
Zoology : Mollusca, pp. cc.-cciv., IJr. 1’. C. Sutlicrlmcl. See pngc 51 1. - Crustacea and Insects, pp. ccv.-cchi., Arthur Ailams and Adam 

s e e  p a p s  508 and 511. - Anciilians, l’rof. IIuslep, pp. ccsi.-ccsiii. 

Geology, J. W. Salter, pp. ccx~ii.-ccxxxiii.-I~rTon. 

Sec page 515. 

White. 

- Echinodcrms, Prof. E. Forbes, pp. ccsiii.- 
ccxvi. 
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land. The rest are new to me cither as occurring in JSurope or 
America. 

The gencral rescmb1,zncc with the fossils of our own Upper- 
Sihirian rocks is vcry coiisider:~blc, and, in the absencc of ninny 
characteristic Lower-Silurian gcncra, tlic identity of scvcral 
species witli Upper-Silurian forms, and tlie great prevalence of 
Corals, I tliiiilc we arc quitc warrantcd in  placing thcsc strata in 
tlic uppcr division of the  Silurinn system.” 

TIie shores at tlic cntrniicc of Wellington Strait, :It Capc Riley, 
Beeclicy Island, and Cornwallis and Griffitlis’ Islands, contain the 
following fossils, most of wliicli are figured in the work abovo 

CRUSTACEA. 
quoted :- 

1. Encrinurus laevis, Angelicz ? (Suthcrland’s ‘‘ Journal,” 
Appendix, 131. 5, f. 14). 

2. Proetus, SI’. (1. c., pl. 5, f. 15). 
3. Leperditia (balticn, Ilisingcs., sp., vas..) arcticn, JOlZCS,  d.  c., 

pl. 5,  f‘. 13. 
NOLLUSCA. 

4. Lituitcs, 11. sp. 

5 .  Orthoccras Ommaiineyi, n. sp. (1. c., pl. 5, f. 16, 17). 
6. - spccies, with distant scpta and central sipliuncle. 
7. - spccies, iiiiperfcct, but distinct from both tlic preceding. 
8. Murcliisonia, sp. (1. c., 111. 5 ,  f. 18). Likc &I. gracilis, 13:dl. 
9. - larger species, with numerous whorls (Z.C., p1. 5, f. 19). 

Allied to L. nrticulatzcs, Sow., but with 
more numerous whorls. 

10. Euoniplinlus, a small species. 
11. Aloclolia (or RTodiolopsis). 
12. Strophornena Donncti, n. ~ p .  (1. c., pl. 5,  f. 11, 12). 
13. -, sp. 
14. Ortliis, large flat! species. 
15. spirifcr crispus, Liwi ? (1. c., pl. 5,  f. 8). 
16. --, .si)., vcry lilrc 8. elcwntics, Dalm. 

18. Pcntanicrus concliidium, Dnlin. (1. c., 111. 5, f. 9, 10). Clonrsc- 

19. I~hyiichonella pliocn, n. sp. (1. c., 111. 5 ,  f. 1-3). 

An oval and flattish forin. 

The same :is at Leopold’s Isla~ltl. 
Griffitlls’ Islnnd. 

17. Chonotcs lata, Yon Buch ? 

rihbed and fine-ribbed varietics. 

20. -- , 4p. (1. c., pl. 5, f. 5). 

RADIATA. 
E m r i ~ i t c s  arc so abundant at C a p  Riley that in scvernl places 

A species o i  

Corals arc very abundant ; twenty or more specics liaving bccn 

22. Cystipliylluin. 

tlic i m k  is composed entircly o€ their detritus. 
Actiriocrinus is the only frngment at all rccognisnblc. 

obserrcd. Among tliein there nre :- 
23. 1~tydlophylluin. 
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23. CyathophyUum. 
24. Strephodes Pickthornii, n. sp. (1. e., pl. 6, f. 5).  
25. - ? (Clisiophyllum ?) Austini, n. sp. ( I .  c., pl. 6, f. 6). 
26. Clisiophyllom, sp. (Z. c., pl. 6, f. '7). 
27. Aulopora, sp. 
28. Favistclla reticdata, n. sp. (1. c., pl. 6, f. 2). 
29. - Franlrlini, 11. sp. (1. c., pl. 6, f. 3). 
30. Favosites polymorpha, Goldfuss (1. c., pl. 6, f. 9). Ihanched 

31. - Gotlandica, L ~ L ,  var. 

34. Comites (Limaria), sp. Abucdant at Beechcy Island. 
35. Iialysitcs cntcnulatus, Lim. (Z. c., 111. 6, f. 11). 
36. Syrjiigoporn, sp. 
37. Heliolites (Poritcs), sp. Rare. 
38. Columnaria Suthcrlandi, n. sp. (1. c., pl. 6, f. 8). Beecllcy 

I'roceeding up Wellington Cliannel, at Point Eden, on thc 

39. Araclinopliyllum Ricliardsoni, n. sp. (1. c., 111. 6, f. 10) ; 

And at the south-west cnd of Seal Island, a rock in Baring Bay, 

and amorphous varieties. 

32. -, "1. 
33. -, sp. 

mid Seal Islands. 

south side of Baring Bay, Dr. Sutlicrland €ound a new Coral,- 

like some Cai-boniferous forms. 

in white crystalline Iinwstone,- 
Encrinuriis Imis, and 
Leperditia (balthica, JIis., sp., vav.) mctica, .Jmes, above 

Small, abundant. 
noticed. 

40. Atrypa rcticulnris ( L h ,  d. c., pl. 5, f, 7). 
41. Rliynchonclln Mansonii, n. sp. (1. c., p1. 5, f. 5). 
42. - sublcpiila, Dc V e m .  ? (1. c., pl. 5, f. 6). 
43. Feucstella (1 .  c., pl. 6 ,  f. 1). 

44. Crotalocrinius ; stcm only ; lilrc C. vqosus ,  Millcr. 
45. C:~Iophylluni phragmoceras,:n. s p  (1. c., pl. 6, f. 4) ; Cup- 

Dr. Sutherland followed the margin of the strait to its uorth- 
ea,stcrn angle in Iat. 76" 20', and Cnpt. Stewart continued along 
tho shore until he rmchcd the ncw Queen's Channcl, long. 97O. 
Along the ~vliole const tho 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 Pcnny and his crew werc exploring tho 
islands which scparate this channel from the Wellington Strait, 
and both in' Hamilton Island and Dean-Dundas Island abundanco 
of fossils werc seen. The ncccssity of abandoning their*boat 
prcvcnted tlicir bringing thcrn away ; but one of the seamcn, 
Jamcs %os, contrived to roll up B Trjlol~ite and a BdIerop1ioa 

the corner of his shirt, and bring thcin back to Dr. Sutherland. 
were from Dundns Island, in lat. 7G0 15', tho most northerly 

Small species, satnc as at 
LcoI'Old Island ? 

coral with large flat diapliragms. 
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point of the new continent from whence fossils have been brought. 
One of them is the- 

46. Bellerophon nautarum, n. sp. (1. c., pl. 5, f. 20) ; so namcd 
in honour of thc crews of the “Lady Franlilin” and 
“ Sophia.” 

Returning to Barrow Strait, the ballast from Loopold’s Island, 

Encrinurus Icevis, before mentioiied ; the other- 

before quoted, yielded :- 
Favosites polymorpha. Abundant. - Gotlandica. 
Fencstella, sp. Probably the samc as above, No, 43. 
Strophomena, sp. Same as No. 13. 
Xnynchonella phoca. As above, No. 19. - sublepida, De VC?YZ. var. - 

With simple plaits ; distinct from No. 20. 47’. -, sp. 
The existence of this great formation of Upper-Silurim limc- 

stonc along the shores of Prince-Regent’s Jnlet is rcndcrcd all 
but certain from the notes furnished by Prof. Jamcson and Mr. 
IConig in tlic Appendices to Capt. Parry’s Voyages. From thcir 
accounts thc coasts arc occnl%xl by a “ transition limcstonc ” of 
an nsh-grey or ycllowish and grey colour, often fetid, and some- 
times crystalline or compact. It is described as filled ivith 
Zoophytes and Shells, and in certain parts, as noticed. by Afr. 
Konie, quitc mndc up of the detritus of Encrinites, the fi*,z,rrmcnts 
of which arc so comminuted that it might readily be mistaken for 
a granular limestone. 

Prof. Jameson gives a list of organic remains from Port Bowen, 
which, by modernising the nomenclature of the fossils, wodd 
agree well with those from the north shore of Barrow Strait, 
and indeed hc has liimsclf identified them. And he mentions that 
this same rock extends enstward to  Cape Yorlr, Admiralty Tnlct, 
nnd even occurs at Possession Bay ; while in a southerly direc- 
tion i t  was found as far as thc Regent’s Inlet was explored. We 
haw secn that a similar limcstone occurs at C a p  Walker, Russell 
Island, and from the general low character of the shores that 
stretch to the west (explored lately by Cnpt. Ommanney), it is 
probably continued along them. 

The north-eastern shores of Lancnster Sound are composed, n!, 
least in part, of igneous and crystalline rocks; bnt from thc 
commencement of thc table-land at Powell’s Inlet d l  dong thc 
coast to the Wellington Channel, a uniform appearance of the 
shore (the cliffs appearing like fortifications) indicates the presence 
of the same tabular strata of limestone. 

Dr. Suthcrland, who is well acquainted with the appearance of 
the limestone cliffs, and who had the advantage of’ communicating 
with the diffcrcnt csploring parlies, is without doubt of its con- 
tinuity along this const. 

Again, tile lilnestone of Melville Island, according to Mr. 
Icijnig, ContaiIIs gavosites and Terehatula. 

Dr. Conybeare ad& to them cCLtC?@Or@ alid:Cnvyoph~lZkc ; :Lnd 
this is just the aspect which tho fossils of Lhe limestone we ]lave 
described would present on a cursory exnminatioii. I n  Melville 

I-Ic also found in it the Chain-cord. 
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Island, however, it is connected with a sandstone and coal-forma- 
tion, with a Carboniferous flora ; and, as this sandstone contains 
T?iZobitcs, Encvinites, and Avicula, we may hesitate, in the 
absence of authentic specimens, to extend the Silurian limestono 
so far.* 

We niay now, then, definitely colour thc shores of Wellington 
Channel and Barrow Strait, except the eastern entrancc of the 
latter (which is occupied by igneous or crystalline roclrs), as Uppcr 
SiIurian ; and, on tlie return of the expedition imder Capt. Bclcher, 
the limits of this formation will be no doubt greatly cxtcnded. 
I may melition that coal or lignite was picked up at  Byam-Martin 
Island, and that a fragment of it occurred in the dctritus 350 feet 
above the sea, at Kate-Austin's Lake, Cornwnllis Island. Also 
at  Griffiths' Island and Brawae Island fragments of i ~ o n  [native 31 
were found. 

I n  cocclusion, it is worth while to observe the occurrence 
of Pleistocene deposits with marine Shells of existing Arctic 
species (Mya tswncata, Saxicava Tugosa, &c.), which were found 
on every elevation up to 600 feet on Beechey and Cornwallis 
Islands. 

LXXXT1.--On the OCCURRENCE of numerons FRAGMENTS 
of FIR-WOOD in  the ISLANDS of the ARCTIC ARcIrl- 
PELAGO ; wit11 Itemarks on tlie ROCK-SPECIMEES 
brought €rom that  Region. By SIR RODERICK IMPEY 
MGRCHISON, D.C.L., F.R.S., V.P.G.S., Director-General 
of the Geological Survey. Reprinted, with Permission, 
from the Quart. Journ. Geol. SOC., vol. xi., 1856, 
pages 536-541. (Read June  13, 1855.) 

On tlic present occasion I mnnot attempt to offer any gcncrd, 
still lcss any detailed description of tlie rocks and fossils of tlic 
north-westcru portio13 of that great Arctic Archipelago whose 
shores were first explored by Parry and Sabino. Tlie specimens 
they brought home from Mclville Island, and which werc 
described by Mr. IGnig, first convcycd to ns the genera? Bnow- 
ledge of the existence there of foesiliferous limestones and other 
rocks analogous to known European types in Scandinavia. Since 
those early days tho vopges  of Franklin, and of tllc various 
Officers mho have becn in search of our lainentcd friend, harc 
amplified thoee views, and have shown us that over nearly the 
whole of the Arctic Archipelago these vast ielande possess n 
structure similar to that of North America. We shall soon, I 

* In  the collection of rocks from Melville Island, in the Socicty's Museum, 
a specinicn of the compact limestone and a Coral (Fitvistellu FmnRliiti) 
Occur i thc latter was " collected by Lieut. Liddon, second in comniirnd in t1:o 
" Expedition of 1819-20," and presented by Dr. Granville, F.G.S. 
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believe, be inn& acqnainted wit11 tho characters o f  the specimeiis 
collected by thc Espeditiou iiiidcr Sir Xilwald Bclcher, who is 
pi-cparing a description of tlic nnturd-history products of his 
survey. My chief object 1 1 0 ~  is to  call tiitcntjon IO the rrninrlr- 
able fact of tlic occurrence of considei*able quantities of mood, 
capable of being used for fbcl or otlier 11urposes, which exist in 
tlie intcrior, and on ilie Iiigli grounds or Inrgc i.rlnndu in latitndes 
where the Dwarf WilIo\v it; now tlie only living shrub. 

Before I alludc to this plienomcnon, ns brouglit to my nolice 
by Cap.  &''C171I'C and Lieut. Pim,  I would, I io~~cver,  briefly 
advert to few rock-specimens collecictl by the latter officer in 
Becchey Island, Batliurst L:ml, Egliiitoii Islmicl, Melville lsltmil, 
Prince-Patrick's Island, xiid I h l c s  Lanil ,  mlicrc lie joined 
Cnpt. M'Cl~ire ; specimens which we ought to value Iiighly, F;ceing 
that they were saved from loss under vcry trying circumstances. 

From this collection, as well as f iun  other SOII~CCS to which I 
have hud access, as derived €rom Voyages of l'arry, Franklin, 
Back, Penny, Iuglefield, and the recent murk of Dr. Sutlmrlmd,* 
1 am led to belicve that the oldest fossiliferoos rock of the Arctic 
region is tlie upper Silurim, viz,, a limestone iciciitical in  com- 
position and organic contents will1 thc well-known rocks of 
Wcnloclr, Dudley, and Gothlniicl. 

No clear evidence lias hccn nfforcled as to the existencc of 
ljevonian rocks, though we have hcnrcl of rcd an3 brownish 
sandstone, as observed in vcry many localities by various explorers, 
and wliich possibly may bclong to that formation. Thus, in 
North Somcrset, to the south of Barrow Strait, red stindstone is 
associated with the older limestones. Byam-Martin Island was 
tlcscribed by I a r r y  as Omen tially composed of' sandstone, with 
sonic granite and felspnthic rocks ; and, whilst the north-eastcrn 
face of Banlis L:~nd is ssnilstonc, its north-western cliffs coiisisi 
(as made lrnown by Cxpt. M'Clurc) of limestone. But, whilst in 
the fosds wc have lreys to the zige of tlie Sihuinn rocks, TVC h ive  
as yet no ndeqimte grounds whereon to form a nitional coiijccturo 
as to the presence of the Old Rcd Sandstone, or Dcvonbn group. 

True Carboniferous PmcZi~cti ;ind Spi i i jk ;  11:~ve been brought 
home by Sir E. Belcher from Albert Lmd, north of Wellington 
Channel ; and licncc wc mxy aErm po5itively that tlic truc Cnr- 
boniferous rocks are dso prescnt. IIcro ant1 tlicrc bituminous 
shale and coal are met with ; tlic esistciicc of' tho latter being 
marlred at scvcrnl points on the general chart, piibli51icd by the 
Admiralty, With thc Palmozoic rock4 arc nssociatcd othrrs of 
igneous origin nncl of' crystnlline niitl mctamoiphoscd cliai-actci: 
Thus, froni Eglinton Island to the south of Prince-Patrick's 
Island, first dcfiped by the survey of Cnpt. KclIett nncl liis offiocra, 
we see concretions of greenstone associated mit,Ii s i~ iceou~ or 
qunrtzose rocks and coarse ferruginous grits ; and in Princess- 
Boyal Island, bcsidcs the characteri3tic Silurian limestones, therc 
are black basalis and red jaslws, ns mcll u s  red rocks loss altored 
by heat, but showing s pnssnge illlo jasper. IIiglily crystsllinc 

* See ahove, 11p. 532, &c. 



gypsum was also procured by Lieut. Pim from the north-western 
shores of Melville Island. I n  the collection before us we see 
silicified stems of Plants, which Lieut. Pim gathered on various 
points between Wellington Channel on the east, and Banks Land 
on the west. Similar silicified Plants were dso brought home by 
Capt. M'Clurc 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 
ho sent to Dr. J.  E. Gray, 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 a description of them, as well as of a great number 
from tho same region which had been sent to his f:htller, Sir W. 
Hooker, associated, like thosc now under consideration, with 
fragments of recent wood. 

Of Secondary Formations no other evidence has been met with 
except some fossil bones of Saurians, brought homc by Sir E. 
Belcher, from thc sndler islands north of Wellington Ch:mnel, 
and o€ these fossils Sir Edward will give a description. Of the 
old Tertiary rocks, as characterised by their or,rranic remains, no 
distinct traces have, as h r  as I am aware, been rliscovercd, and 
hence we may infer that the ancient submarine sediments, having 
been elevated, remained during a very long period beyond the 
influence of depository action. 

Let us now see how tho otlior fhcfs, bronght to  0111' notice by 
the gallant Arctic explorers who have recently rctunlcd to our 
country, bear upon the relations of land and water in  this Arctic 
region during the quasi-modern period when the present species 
of Trecs were in existence. Capt. M'Clurc states that in Banks 
Land,* in latitude 74" 48', and thence extending along a range of 
hills varying from 350 to 500 feet above the sea, mid from half 
a mile to upwards inland, hc found great quantities of wood, some 
of which was rotten and decomposed, but much of it sufficicntIy 
fresh to bc cut up and used as fuel. 

Whenever this wood was in a well-preserved state, it  was either 
detected in gullies or ravines, or* had probably been recently 
cxliumed from the frozen soil or ice. In such cases, and parti- 
cularly on the northern faccs of the slopcs where the sun never 
acts, wood might be prcserved any length of time, inasmuch as 
Capt. M'Clurc tells me hc has eaten beef which, though hung up 
in his cold larder for two years, was perfectly untainted. 

The most remarkable of these specimens of well-preserved 
recent wood is the segment of a tree which, by Capt. M'Clure's 
orders, was sawn from a trunk sticking out of a ravine, and which 
is now exhibited. It measurcs 3 feet 6 inches in circumference. 
Still more interesting is the cone of one of these Fir-trees which 
hc brought home, and which apparcntly belongs to an A6ies 
resembling A. alhu, a plnnt still living witliiii fhe Arctic circle. 
One of Lieut. l'im's specimens of wood from Prince-Patrick's 

* See Prof. O'Heer's Memoir, above, p. 379. 

- 
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Island is of the same character as that just mentioned, and in 
microscopical characters much resembles Piitus strobus, the 
American Pine, according to Prof. Quekett, who refers another 
specimen, brought from Hecla-and-Griper Bay, to tho Larch. 
I n  like manner Lieut. Pjm detected similar fragments of wood, 
two degrees further to the north, in Prince-Patrick's Land, and 
also in ravines of the intcrior of that island, where, as he in- 
formed me, a fragment was found like the trcc dcscribed by 
Capt. M'Clure, sticking out of the soil in the eiclc of a gully. 

We lcarn, indeed, from Parry's Voyqc tliat porlions of a large 
Fir-tree were found at some distance from the south shore of 
Mclvillc Island, at aboilt 30 feet above higli-water mark, in 
latitude 74' 59' and longitude 106'. 

According to the testimony of Capt. M'Clure a i d  Liout. Pim, 
all thc timber they saw resembled the present driftwood so well 
lmown to Arctic explorers, being irregularly distributed, and in 
a fragmentary condition, as if it had bccn brokcn up rmd ffbatcd 
to its present positions by water." If  such wore the method by 
wllic11 tlic tiinbcr was distributed, geologisls can readily account 
for its present position in the intcrior of tlic Arctic Islands. 
They infer that at thc pcriod of such distribution lni*gc portioiis 
of these tracts were bencath the waters, and t,hat the trees and 
cones were drifted from the nearest lands on which they grew. 
A subscquent elevation, by whicli these islands assumed their 
prcsent configuration, wonld rcally be in perfect harmony with 
those great changes of relative levcl mliicli 'we know to have 
occurrcd in the British Isles, Germany, Scandinavia, and Russia 
since the great Glacial 1'eriod.t The transportation of immense 
quantities of timber towards the North Polo, and its depositioil 
on submarine rocks, is by no means so rcmnrlrable a phenomenoll 
as the widc distribution of crratic bloclcs during tllo Glacial 
Epoch over Northern Germany, Ceiitrnl Russia, and largc per- 
tions of our island, when undcr water, followed by tho rise of 
these vast masses into land. If we adopt this explanation, and 
look to the cxtreme cold of the Arctic region in the comparatively 
modeim period during which this mood lins bccn drifted or pre- 
served, we can have no difficulty of accounting for the different 
states in which the timber is found. Those portions of it which 
hnppen to have been exposcd to tho altcrnations of frost and thaw, 
and the influence of the sun, httvo ncccssarily become rotton; 
wliilst a11 those fragments which remained enclosed in frozen mud 
or ice would, when brought to light by the opening of  the ravines 
or other accidental cduses, present just, ns fresh an appearance as 
the specimens now exhibited. 

The only circumstimce within my Irnowledge which milihntcs 
against this vicw is onc communicated to me by Cttpt. Sir 
Edward Bclchcr, mho, in  Iat. 75' 30', long. 92' 15', observed 
on the east side of Wellington Cliaiincl the trunk of 3, Fir-trce 
standing vertically, and wLich, being clearcd of the surrounding 

* SCC ScoreBby 011 Drift-wood, " Northorn Whale-fishery," p. 13, 1823. 
t See Err. H. H. Howorth's Memoir, repriiitcd above, p. 483. 
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earth, &c., was found to extend its roots into what lie supposed 
to be soil.* 

If from this observation we should be led to imagine that all 
tlic innumerable fragments of timber found in these polar latitudes 
belonged to trees that grew upon the spot, and on Ihe ground 
over which they are now distributed, we diould be driven to 
adopt the anomalous hypothesis that, notwitl~stnnding physical 
relations of land and water similar to those which now prcvail 
(i .e. ,  of great masses of land high above the sea), trees of Iargc 
sizc grew on such t e ~ u ~ f i v n ~ a  within a few degrees of the North 
1’010 ! A supposition which I consider to be wholly incompatiblc 
with the data in our possession, and at variance with the laws 
of isotherrnal lines. If, however, wc adopt the theory of a former 
submarine drift, followed by a subsequent elevation of the sea- 
bottom, as easily accounting for a11 the phcuoniena, we may 
explain tlie curious case brought to our notice by Sir Edward 
Bclcller, by supposing that the tree he uncovered had been floated 
away with its roots downwards, accompanied by attached aid 
cutang!ed 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 consiilered as a mere exception, whilfit 
the general influence we naturally draw is, that thc vast quantities 
of‘ broken recent timber, as observcd by numerous Arctic ex- 
plorers, were drifted to their present position when the islands 
of the Arctic Archipelago were submeyged. This inference is 
indeed snpportcil by tlie unanswcrablc evidence of the submarilic 
associates of the timber, for from the summit of Coxcomb I<angc 
in Banks Lantl, and at a height of 500 feet nbove tlie sea, 
Capt. M‘Clurc brought home a fine large specimen of CypviiLa 
Iskundicu, which is undistinguishable from the species so common 
in the Glacial Drift of the Clyde; whilst Capt. Sir E. Bclchcr 
found the remains of Whales on lands of considerable altitude in 
lat. 7 8 O  north. Reasoning from such facts, all geologists arc 
agrecd in considering tlie shingle, mud, gravel, nnd beaches, in 
which nninials of tho Arctic region :ire irnbcdded in niaiiy pnrts 
of‘ Nortliern Europe, ns decisive proofs of n period wllcn a glacial 
hca covered large portioiis of such lands ; and the only dislinction 
between such deposits in Britain niid those which were forineil 
in  the Arctic circle is, that the wood which was transported to tlic 
latter lias been preserved in its ligneous state for thousands of 
ycara through the excessive cold of the region. 

P.S. Since the above was wiitten Capt. Collinson transmitted 
to me an instructive collection of rock-specimens collected during 
his survey. Most of them show tlic grett prevalence of crystal- 
line rocks along the north coast of Amcrica. 

* This trunk of a White Spruce, standing dead in North Devon, is noticed 
in Uelclicr’s ‘‘ Lafit Arct. Voy.,” i. p. 380, with a iiote by Dr. IIoolrcr at 
p. 381 .-E < UITOB. 
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LXXXIII.-NOTES on some ROCK- S m c I M E N S  from the 

EsQ., F.R.S. In  the “ Whdiug Cruise to  Baffin’s Bay 
and the Gulf of Boothia, and an account of the 
rescue of the crew of the ‘Polaris’;” by R L B E R ~  
HASTINGS MARKHAM, Commander, R.N. F.R.G.S., 
1874. Svo., London. 

Appendix C .  List of the Geological speciinens collected by 
Captain H. MARKHAM, R.N., F.R.G.S., and examined by It.  
ETHERIDGE, Esy., Museum of Practical Geology. 

UPICBNAVIK.-~. Syenite, much resembling thc Lawentian* 
series of‘ Cape Wrath (Sutherlandshire). 2. C‘rystds of felspnr, 
also like those in the Sutherlandshire rocks. 3, 4. Quartz-rocks. 

ELWYN INLEx-Piece of quartz-rock and quart,zite. 
CAPB HAY.-TwO pieces of limestone, extremely likc that of 

Durness in N.-W. Sutherlandshire, of Llzndeilo age (Lower 
Silurian). Two specimens of Snxicavn mgosrc, from 150 feet nbovo 
the sea-level. 

NAVY-BOARD INLnT.-Specimens of ‘6  funtlainental gneiss,” likr 
lhat of Cape Wrath ; hornbleade-rock, micn-schist), qnnrt zitc, and 
mtqnesiaii limestone. 

PonT LgoroLn.-Sycnite, fcIspar, and quartz, Iike the Capc 
Wrath roclcs. An dternntion of liincstone ana sandstone pro- 
bably Silurian. Gneissose rocks, much the same as thc “funila- 
mental gneiss ’’ of N.W. Sutherlandshire. A specimen showing 
an no lid^. tracks i n  f i n e - p i n e d  sandstone, 

FURY BEACH. - Specmiens of gneiss, hornblcnde, quartz, and 
giieissose rocks, much like the “ fuiidnmeiitnl scries ” of Suther- 
1andshire. Argillaccous li~nestonc, with the following fossils of 
Upper-Silurian age :-Fawosites (two specimens) ; Atliyris (two 
specimens) ; Ilblopclla. 

C ~ E  GdrLnu.--Hornblende ; quartz-rock, stdned red ; crystnls 
of calcareous spar ; concretionary limestone. Liinestone contuin- 
ing sevcral fossils of uncertain age. Ciloiaetes and Tc~ebvatula of 
the Upper- Silur i an age. 

Several of the specimens, having been picked u p  on the bench, 
ni’c much waterworn. 

ARCTIC-AMERICAN ARCHIPELAGO, by R. :ETIIERIDGE, 

* Tho OccuiTcnce of rocks refcrablc to what are i m v  known 11s Las~cniim 
is noticcable also in Macculloch’s list of Ross’s Spccilncns, above, p. 324. 
Pingcl’s Igdilco qiiartzito and some of tho quartz-rocks of tho iibovo list irmy 
be of‘ the soccccihg Cumlriun LI~C.--&DITOR. 



LXXX1V.-On the GEOLOGY of the PARRY ISLANDS and 
neighbouring Lands By the Rev. Professor SAMUEL 
~ U G H T O N ,  M.D., F.R.S., &e. 

[From Notes and Appendices accompanying M‘CLINTOCK’S ‘( Re- 
miniscences,” &c., in the Journ. Royal Dublin Society, vol. 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‘CLINTOCK’S ‘‘Reminiscences,” &c., First 
Expedition. 

1. Gamier Bay, North Somerset, Lat. 74” N., Long. 92’W. 
Cromus arcticus, Hgt. J .R. D. S.,  i. t. 6., f. 1-5. (Zncri- 

iaurus Zmvis, according to Salter. 
Atrypa phoca, Salter. Sutherland’a Journal, t. 5, f. 1-3 ; 

J.R.D.S.,i. t. 5, f. 3, 4, 7. 
A. reticularis, Sow. 
Cyathophyllum helianthoides, Goldfuss. J, R. D. S., i. t. 8, 

f. 1, 2. 
I-Ioliolitee porosa (Goldf.). J. R. D. S., i. p. 247, t. 10, f.:5 ; 

also near Cape Bunny. 
H. mogastoma (McCoy). 
Columnaria Sutherlandi, Salter. 

Limestone, containing numerous fossils of tJic Uppcr-Siltp 
r im type : Ccdumoporu ?, Gotluiadicu, Gold€., J. R. D. s., 
i. p. 248, t. 11, f. 3.; Rhynchonelh cuizeata (?), Dalma~i, 

Dark, cnrthy limestone containing multitudes of casts of 
Loxoncnzu MucclintocRi, Haughtoa, J. R. D. X., i. t. 6, 
f. 2, 5 ;  1,100 feet above thc sea-level at ATovtlperrst 
C u p .  

(With Permission,) 

I_ 

2. Port Leopold, hit. 73’ 50’ N., Long. 90’ 15’ W. 

Qat7Lophylluna, sp. 

Sclenitc and fibrous gypsum, from shaly beds in the cliff. 

(2.) Vol. i. p. 210.--In M(C1intoc’k’s (( Reminiscences,” Second 
Expedition. 

1. Griffithss Island, Lat. 74’ 35’ N., Long. 9 5 O  30’ W. 
J. R. D. S., i. t. 6, f. 1-5. Cromus arcticus, Hgt. 

Orthocerns GrifEthi, EIgt. 
Orthoceras, sp., with lateral siphuncle. 
Loxonem:L Rossi, 115.1. 

iii. t. 4, f. 6. 
A4 :icrochei 1 us, s p. 

J. R. D. S., i. t. 5, f. 1. 

J. R. D. S., i. t. 5, f. 6, 8-11 ; 

Strophomena’D6nncti, Salter. Butherland’s Journal, t. 5, 
f. 11, 12. 

Atrypi phocg Salter. Sutherland’s Journal, t. 5, f. 1-3. 

Atrypn, ribbed sp. 
J. R. D. S., i. t. 5, f. 3, 4, 7. 

1’01yz0011. 
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Calophyllum phragmocerrts, Salter. Sutherland's Journal, 

Syringopora geniculata, Phil. 
Crinoidal Limestone. 

Orthocerm, sp. 
Atrypa plioca, Salter ; constituting B dark limestone. 
Loxoncma, spp. ; constituting at places a pinkish and 

whitish limestone. 
Loxonema, sp., Saltor. 
Atrypa, ribbed sp. 
Syringopora reticulata, Goldf. 
Calophyllum phragmocerns, Salter, 
Cyathophylluin csspitosum, Goldf. 
C. articulatum, Edw. & H. 
Favosites Gotlandica (I), Linn. 
F. alveolaris (P), 131. 
Favistella Frsnklini, Salter. 

t. 6, f. 4. 
J. R. D. S., i. t, 11, f. 2. 

2, Beechey Island, Lat. 74" 40' N., Long. 92" W. 

Suthcrland's Journal, t. 6, f. 10. 

Suthcrland's Journal, t. 6, 
Abundant at  Cape 

Clisiophyllum Salteri, Sutlierland. 
C. Austini ? (Salter). Stwpliodes, Sutherland's Journal, 

Chmtetcs arcticus, Hgt. 
Cyathophyllum, sp. 
Crinoidal Limestone. 

f. 3 ;  J. R. D. S., i. t. 11, f. 1. 
Riley. 

t. 6, f. 6 ; J. R. D. S., t. 10, f. 2. 

Op. cit., t. 6, f. 7. 

J. R. D. S., i. t. 10, f, 3, 4, 

3. Assistance Bay, Cornwallis Island, Lat. 74" 30' N., 

Cromus arcticus, IZgt. 
Orthoceras Ommaneyi, Salter. Suthcrland's JourimI, 1.. 6, 

Pentnmerus concliiiliuin, Ddman. Suthcrland's Jourllal, 
Peutamcrus Limestone. 

Cnrdioln Snltcri, Hgt. 
Syringopora geniculata, Phil. 

Long. 94O w. 

f. 16, 17; J. E. D. S., i. 11. 249, t. 11, f. 5. 

t. 5, f. 9, 10. 
J. It. D. S., i. t. 7, E 5. 

J. R. D. S., i. t. 11, f. 2. ' 
4. Cape York, Lancaster Sound, Lat. 73' 50'N., Long. 

Chsetctes ? sp. The same tis '( T h o s i t e s  Gotlandica," 

5. Possession Bay, 8. of the entrance into Lancaster Sound, 

Brown earthy limestone, fcctid wlien struck ; closely re- 
sembling the limestone of Capo York, Laucaster Sound. 

6, Hillock Point, Welville Island, Lat. 76" N., h n g .  

J. R. D. S., i. i, 7, 

87" W. 

from Beechey Island. 

I;ctt. 73" 30' N., Long. 77" 20' W. 

111'45' w. 
Productus sulcaliis, vtm borealis, Hgt. 

Spirifer arcticus, Hgt, 
f. 1-4. 

J, 1 x 8  1). S., i. t. 9, E. 1. 
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7. Cape Lady-Franklin (?), North Coast o f  Bathurst 
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Island, Lat. 76" 40' N., Long. 98" 46' w. 
SpiriCer arcticus, Ilgt. 
Lithostrotion basaltiforme, Phil. J. R. D. S., i. p. 249, t. 1 I ,  

f. 6. 

8. Ballast Beach, Baring Island, Lat. 74' 30' N., Long. 
121O w. 

Wood fossilized by brown h m a t i t e  ; structure distinct. 
Cone of Spruce-Fir, foqsilizcd by brown l~zmiatite. 

9. Princess-Boyal Island, in Prince-of-Wales' Strait, 
between Baring or Banks' Island and Prince-Albert Land, 
Lat. 72" 4 3  N., Long. l l S o  30' W. 

Nodules of clay-iron-stone, partly converted into brown 

Native copper, in 1 q e  masses, procurccl from the Esqui- 

Pisolitic brown Immntite. 
Greyish-yellow sandstone, likc that of Cape Hamilton and 

By am- Mar tin Islnn d . 
Tcrebratula nspern, Schlotheim. J .  R. D. S., i. p. 248, 

10. Cape Hamilton, Baring Island (Bank's Land). 

(;reyisIi-yellow saniIstonc, like t h t  found in situ in Byam- 
Martin Islnncl. 

Coal, brownish, of lignnccous texture, consisting of very 
thin interstratified layers of brown coal and jetty black 
glossy cod ;  wit11 a woody ring under the hammer. 
These characters lioltl good for all the known Arctic coal 
except tho Tertiary coal of Disco, W. Grecnland. 

Lnt. '14" 30' N., Long. 

hzmati te. 

ninux in Prince-of-Wales' Strait. 

t. 11, f. 4. 

Lat. 74" 15' N., Long. 1 1 7 O  30' W. 

1 1 ,  Cape Bundas, melville Island. 
113" 45' W. 

Coal (as above.) 

Long. 114' 30' w. 12. Cape Sir-James-Ross, Melville Island, Lat. 74" 45' N., 

Sandstone, passing into blue quartzite. 

13, Cape Providence, Melville Island, Lat. 74O 20' N., 

Yellowish-grey sandstone, and clay-iron-stone, passing into 
pisolitic hxmatitc. 

A specimen of Crinoidal Limestone, likc tlixt of Griffitlis' 
Ishiid ; but the present currents nnt1 drift-ice c o ~ l d  iiot 
bring i t  thence, as their sct is constant from the W. 

14. Winter Xarbour, WIelviIle Island, Lat. 74" 35' N., Long. 

Long. 112' 30' VI;. 

110" 45' w. 
Yellow :tnd grcy Rile-grttiiiccl ,sunclstone. 
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16. Bridport Inlet, Melville Island, Lat. 750' N.,Long. 
110" 45' w. 

Coal with impressions of Sphe,topteris. 
Ferruginous-spotted white sandstone. 
Clay-iron-stone, passing into brown hzematite. 

16. Skene Bay, Melville Island, Lat. 75" N., Long. 108' W. 
Bituminous coal, laminated ; associated with brown crys- 

talline limestone (with cherty beds), and grey-yellowish 
sandstone, passing into brownish-red sandstone. 

17. Rooper Island, Liddon% Gulf, Melville Island, Lat. 
75" 5' N.. Long. 112' W. 

Nodules of iure and heavy clay-iron-stone ; associatcd with 
the usual ferruginous fine-grained sandstone and coal. 

Yellowish-grey sandstone, in situ, containing a ribbed 
Afrypa, allied to A. primipiZaris, Voii Buch, and A. 
fallax of the Carboniferous rocks of Ireland. 

Reddish limestone, with fragmentary Atrypc, like the last. 
Coal, of the usual quality. 
Fine-grained red sandstone, passing into red slate [?I. 
Boulders of scoriaceous hornblendic trap. 

18. Byam-Martin Lsland, Lat. 75" 10' N., Long. 104O 15' W. 

19. Graham-Moore's Bay, Bathurst Island, Lat. 7 5 O  35.' N., 
Long. 102' W. 

Coal, of the usual quality. 

(3.) Vol. i., p. 211.-In M'CLINTOCIC'S '' Reminiscences," &c. 
Second Expedition.-Coal, sandstone, clay-iron-stone, and brown 
hsmntite were found along n line stretching E.N.E. from Baring 
Island [Banks' Land], through the middle and &-E. part of 
Melville Island, Byam-Martin Island, and tlie southern half of 
Bathurst Island [towards Grinnell Land and the Victoria Archi- 
pelago]. Carboniferous Limestone, with characteristic fossils, 
was found along the north coast of Bathurst Island, and a t  
Hillock Point, Melville Island. 

Vol. i., p. 199.-The sandstone of Byam-Martin Island is of 
two kinds, one red, finely st,ratified, 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 Souild, West Greenland, 
Iat. 77" N. The other sandstone of Byam-Martin Island, is fine, 
pale-greenish, or rather greyish-yellow, nnd not distinguishablo 
in Land-specimens, from the sandstone of Cape Hamilton, Baring 
Island [Banks' Land]. It contains numerous shells and casts of 
a Brachiopod, closely allied to TcrcbratuZa primipilaris, Von 
Euch, found abundantly at Gerolstein in thc Eifel. On tho 
whole, Dr. Haughton inclines to the opinion that the sandstones, 
limestone, and coal oPByam-Martin Tsland, and the corresponding 
rocks of Melville I&md, Baring Island [Badis' Lnnd], alld 
Bathurst Island, aro low down in the Carboniferous System ; 

96122. M M .  
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and that there is in tllese nortlicrn Cod-fields no sub-division 
into “ red sandstone,” “ limestone,” and “ coal-measures,” such as 
prevail in the West of Europe. 

If the different poinis where coal was found be laid down on 
a map, we have in order, proceeding from the S.W., Cape 
Hamilton, Baring or Banks’ Island ; Cape Dundas, Melville 
Island, south ; Bridport Inlet and Skene Bay, Melville Island ; 
Schomberg Point, Graham-Moore Bay, Bathurst Island ; a line 
joining all these points is the outcrop of the coal-beds of the 
south of Melville Island, and runs E.N.E. 

Vol. i., pp. 213, 214.-At Cape Lacly-Franklin, and at  many 
other localities along the north shore of ijathurst Island, Car- 
boniferous fossils in limestone, clay-iron-stone balls, .passing into 
brown hamatite, cherty limestone, and earthy fossiliferous lime- 
stone, with the same species of Atrypa 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 ‘‘ Reminiscences,” &c. Third 
Expedition.-On landing [at Point Wilkie], I found the beach 
low, composed of mud with the foot-prints of animals frozen 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 reddish 
limestone casts of fossil Shells abound. Inland of these the 
ordinayy pale Carboniferous sandstone and cherty limestone re- 
appeared. The fossils arc dl small, ana of only a few varieties, 
some being Ammonites, but the greater part Bivalves. They 
differed from any I had met with before, and the rock was 
almost brick-red. I picked up what appeared to be fossil bone 
(Ichthyosaurus ?), only p r t  of it appearing out of the fragment 
of the rock. Point Wilkie appears to be an isolated patch of 
Liassic age, resting upon Carboniferous sandstones slid lime- 
stones, with bands of chert, of the same age as the limestones 
m c l  sandstones of Meiville Island. The eastern shore of Intrepid 
Inlet is composed of this formation ; while the western, rising 
into hills and terraces, is of the underlying Carboniferous epoch. 
At tho western side of Intrepid Inlet I found upon tho ice a 
considerable quantity of white asbestos, but did not ascertain 
whence it had been brought. 

Vol. i., p. 238.-M‘Clintock’s ‘‘ Reminiscences,” &c. Third 
Expedition. 1 (Also MClintock’s ‘‘ Fate of Franklin,” &c. ; 
Haughton’s Appendix. 1859.) 
Wilkie Point, Prince-Patrick’s Land, Lat. 76’ 20’ N., Long. 

Lias Fossils. 
Ammonites Macclintoclri, Haughton. J. R. D. S., i. t. 9, 

(See d s o  Dr. IXaughton’s Mama1 C:ed., 1865, 

Monotis septentrionalis, Hgt. J. R. D. S., i. t. 9, E, 6, 7. 
Pleurotomaria, sp. 
Univalve, cast. 
Nucula, s p  

IIAKJGI-ITON, GEOLOGY OF PARRY ISLANDS, BTC. 

117” 20’ W. 

f. 2-4. 
p. 141.) 

J. R. D. S., i. t. 9, f. 8. 
J. a. D. S., i. t. 9, f. 5. 
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(5.)  PROP, HAUQETON on the Geological Results of the Voyage 

During the voyage of the "FOX," and the 
sledge-journeys made by her officers from Ballot's Strait, in tho 
autumn of 1858 and spring of 1859, many fossils were found, 
which were brought home by Captain M'Clintock, and presented 
to the Royal Dublin Society. These specimens complete our 
knowledge of the south and east shores of North Somerset, of the 
east and west shores of Boothia Felix, of King-William's Land, and 
to some extent, of the south and east shores of Prince-of-Wales 
Island. I have alsorreceived through Captais M'Clintock, a few 
specimens collected by Sir E. Belcher, in the extreme north of the 
Queen's and Belcher Channels. 'By the aid of thesc I have bcen 
enabled still further to complete the geological map of the Arctic 
Archipelago, which I published in vol. i., of this Society's Journal 
in February 1857. 

The whole of North Somerset, Boothia Felix, King-William's 
Island and Prince-of-Wdes Land is thus proved to be of Siluriau 
age, although the evidence as to whether it is of Upper- or Lomcr- 
Silurian age is contradictory, as characteristic fossils of both 
cpochs are found throughout the whole mea. 

From Sir E. Belchcr's specimens it is evident that the Carboni- 
ferous rocks, including seams of ironstone and coal, extend through 
Buckingham Island, to the north-east, in the Victoria Archi- 
pelago. The following lists contain the names of thc principal 
specimens identified :- 

1. North Cornwall. Lnt. 77" 30' N., long. 9 5 O  W.' 

of the ccFox.'y Op. cit. 

Vol. iii., p. 53. 

This land lies to the N. of Exmouth Island, on which the 
vertebrs of Ichtl~yosau~us werc found. (,S"e Belcher's 
c6  Last Arct. Voy.," ii., 11. 389,) The specimens appear 
to be stones collected on the ground. They consist o€ 
carthy limestone, quartz-pebbles, and a kind of granite 
not found elsewhere in the Arctic Regions; it is com- 
posed of quartz, black mica, and grey translucent felspar. 
Sir E. Btilcher states that the ravines consist of sand- 
stone, and contain largc masses of clay-iron-stone, scptnri.7, 
nodules of iron-pyrites, and coal, not in situ ; togelhcr 
with sub-fossil shells, strewed on tho ground. 

2. Buckingham Island. Lat. 17" 10' N., long. 91" W. 
Composed of clay-iron-stone and dark ferruginous shales. 

Tho 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, Melvillo 
Island ; and it is worthy of romnrk that 5 line drawn from 
Liddoll Gulf to Buckingham Island coincides with the 
strike of the Carboniferous beds laid down on the map 
[not reproduced here]. Boulders of a binary granite, 
composed of grey quartz and pinkish-red €clspnr, were 
also found on this island. 

M M  2 
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3. Village Point. Lat. 76' 50' N., long. 97" 'cv. 
Coal of the usual description found in the Parry Islands 

mas found at this point, which lies in tho line joining 
Buckingham Island with Liddon Gulf. 

4. DepBt Point, Grinnell Land, Lat. 77' 6' N. 
Carboniferous Limestone. 

Lithostrotion basaltiforme, Phil. 

Zaphrentis ovibos, Salter. 

Silurian Dolomite, white, saccharoid, with large rhombo- 

Maclurea arctica, IXgt. 
Cyathophyllum helianthoides, Goldfuss. 

Belcher's Voyage, t. 36, 
f. 4; Journ. R. D. S., i. t. 11, f. 6. 

Belcher's Voy. t. 36, f. 5. 
5. DepBt 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., 
long. 95' 35' W. - 

Silurian limestone ; grey, earthy. 
Atrypa phoca, Salter. 
Loxonema Rossi, I-Igt. J. R. D. S., i. t. 5, f. 6, 8, 9, 10, 11. 
Favosites Gotlandica, Goldf. (I? Niagarcnsis, I-Iall.) 
Atrypa, ribbed sp. 
Cyrtoceras, sp. 

the Magnetic Pole. 

Sutherland's Journal, t. 5, f. 3. 

7. West shore of Boothia. Lat. 70' to 71° N. Containing 

Earthy limestone, and cram-colourecl chall~y dolomite. 
Atrypa phoca, Salter. 

Loxonema Rossi, Hgt. 
L. Salteri. Sutherland's Journ. i. 6, f. 18. 
Favistella Franklini, Salter. 

Sutherland'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 ; 
Sutherland's Journ., t. 6, f. 3. 

One of the most remarltable facts brought to light by M(Clin- 
tock's geological exploration of the Arctic regions during the 
Voyage of the '( Fox," is the occurrence of dolomite or magnesian 
limestone, covering large areas in almost horizontal beds. I t  
abounds in fossils; and is an almost pure dolomite, or union of 
carbonates of lime and magnesia in equal atomic proportions. To 
my mind this fact is of as much, if not more, importance in 
identifying the Silurian strata of Boothia Felix, King-William's 
Land and Prince-of-Wales Land, as any identification of fossils 
could possibly be. Considered in reference to Dr. Bigsby's papers 
on the Silurian rocks of NCW Yorlr, recently published by the Geo- 
logical Society of London," it is a fact of great ii1terest.t The 
following is the composition of the Dolomite ii-om the western 
shore of Boothia Felix ; those of the other dolomites are given in 
their proper places. 

* Quart, Journ. Geol. SOC. London, 701. xiv. pp. 335, 427 ; xv. p. 251 ; 

t Dr. H. Rink has noted tho existonce of a Doloinite low down on the west 
1858-9. 

of Greenland, above, p. 496.-E~1Ton. 
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Dolom2c:frona Boothin FcZix. 
Per ccnt. Atoms. 

Argil - 2'22 

Carbonate of magnesia - = 42.57 97 

Peroxide of iron and alumina - - 0.29 
Carbonate of limo - - 54.92 110 

100~00 - 
Carbonate of lime : carbonate of magnesia :: 110 : 97= 1-134 : 1. 

8. Fury Point, Lat. 72' 50' N., Long. 92' W. 
Silurian Limestone ; grey, earthy. 
Cromus arcticus, Hgt. J. R. D. S., i. t. G, f. 1-5. 
Maclurea arctica, Hgt. J. R. D. S., iii. t. 3, f. 1, 2. 
Stromatopora concentrien, Goldf. 
Cyathophyllum heliauthoides (Goldf.). 
Petraia bina (Lonsd.). 
Fnvosites Gotlandica, Goldf. (F. Niagawnsis, Hall). 
Cyathophyllum crespitosum, Goldf. 
Favistella Franklini, Salter. 
Strephodes Austini, Salter. 
Atrypa phoca, Salter. 
Chlctetes lycoperdon, Hall. 

Silurian Limestone, grey and earthy ; near the junction 

Favosites Gotlandica, Goldf. (3'. Xiagarensis, IIall ; 

Stromatopora conccntrica, Goldf. 
Cyathophyllum, sp. 

Sutherland's Journ,, t. 6, f. 6. 

J. R. D. S., iii. pl. 4, f. 4. 

9. Prince-of-Wales Land, Lat. '72" 38' N., Long. 97" 15' W. 

with the red arenaceous limestone. 

Chretctcs arcticus, J. R. D. S., i. t. 11, f. 3, 4.) 

The Dolomite found by Capt. Young on the extreme west of 
Princc-of- Wnlcs Land has the following composition :- 

Per cent. Atoms. 
Argil - - - 6-93 
Peroxide of iron and alumina - 0.65 
Curbonate of limc - - 46-80 94 
Carbonntc of magncsia - 45.63 108 - 

100~00 

Curbonato of limo : carbonate of magnesia : : 94 : 108=0*870 : 1.  

10. West Coast of King-William% Island. 
Earthy limostone, grey ; and cream-coloured compact 

Loxonema Rossi. J. R. D. S., i. t. 5, f. 6, 8-11 j iii. t. 4, 

Catciiipora escharoides, var. agglomeratn, Hall. J. R. D. &, 

dolomite. 

f. 6. 

iii. t. 4, f. 5. Dolomite. 
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Ormoceras crebriseptum, Hall. J. R. D. S., iii. t. 1, f. 3. 
Maclurea arctica. J. R, D..S., iii. t. 3, f. 1, 2. Dolomite. 
Atrypa, sp. 
Syringopora geniculata. 
Clisiophyllum, sp. 
Orthis elegantula. 
Huronia vertebralis, Stokes. J. R. D. S., iii. t. 2, f. 1, 2. 

Receptaculites Neptuni, Defrance. J. R. D. S. iii. t. 3, 

Composition of the Dolomite full of Catenipora escharoides) 
from the western side of King-William's Island :- 

Argil, peroxide of iron and alumina - 5'40 
Carbonate of lime - - 62.91 106 

Dolomite. 

f. 3. 

Per cent. Atoms. 

Carbonate of magnesia - 41'67 94 
7 

99.98 - 
Carbonate of lime : carbonate of magnesia : : 106 : 94 = 1 127 : 1. 

6. NoTE.-The GEOLOGY of  PARRY ISLANDS, &c. From 
the Map and descriptions given by the Rev. Prof. Dr. S. 
HAUGHTON. 

The eastern portion of North Devon consists of crystalline 
(granitic and other) rocks, corresponding with those round about 
Wolstenholme Sound (from Cape York to Granville Bay), and 
the Carey Isles, on the opposite coast of Baffin's Bay. The 
western part of North & v o n ,  and the Cornwallis, Graflths, and. 
Lowther Islands further to the west, and, to the south, the 
northern portion of Cochbz~rn Land, North Somerset (excepting 
somc crystalline rocks on the coast of Peel Sound, with offstand- 
ing islands), all Boothia, King- Willium's Land, and Prince-oj- 
Wales Land, arc Silurian. Bunks' (Baring) Land, the northern 
portion of Eglinton, Melville, and BatJLurst Islands (approximately 
marked off by 76" parallel), and all Byam-lllurtin 2, are occupied 
by the Caxboniferous Sandstone, Limestone, Ironstone, and 
Coal (" Ursa Stage," 0. Heer) ; and these reach away to the N.E., 
into the Victoria Archipelago and Nwt?d Cornwall. The Car- 
boniferous Limestone constitutes the eastern part, at least, of 
Prince-Patrick Island (exclusive of a small Jurassic patch), the 
northern third of Eglinton Island, most part of the two northern 
promontol:ies of Melville I s ~ z ~ ,  the three northern promontories 
of B a t h r s t  Island, and the north-eastern past of Grinnell Lalad 
(about 77" N., 96" W.). 

Jurassic (Lias) rocks occur in two localities: (1) at Point 
Wilhie, on the Eastern coast of Prince-Patrich Island; and (2 )  
bctwecn Grinnell Landand North Cornwall, at Exmouth Island, 
7'7' 10' N., 96' W. Belcher's " Last of the Arctic Voyages,)) vol. i. 
p. 106 ; ii. p. 391. 
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LXXXV.--GFEOLOGY OF THE PARRY ISLANDS, $e. 
(From Sir EDWARD BELCHER'S ''Last of the Arctic Voyages," 
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2 vols. 1855.) 

1. Arctic Carboniferous Fossils, collected by the Expedition 
under SIR E. BELCHER, C.B., 1852-4. Described by J. W. 
SALTER, Esq., F.G.S., " Last of the Arctic Voy.,', vol. ii. pp. 
377 et sep. 2855. 

Fusulina hyperborea, n. sp., p. 380, t. 36, f. 1-3. DepBt 
Point, Grinnell Land (7'7' N., 95' W.). 

Stylastraea inconferta, Lonsdale; p. 381, t. 36, f. 4. De- 
p6t Point. 

Zaphrentis ovibos, n. sp., 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, spa, p. 385, t. 36, f. 7 ; on large corals. 
Dep6t Point. 

Fenestella arctica, n. sp., 1). 385., t. 36, f. 8. Depdt Point. 
Spirifer Keilhavii, Von Buch, p. 387, t. 36, f. 9, 10, 11. 

Dep6t Point ; and in red limestone, Exmouth Island. 
Productus cora, D'Orbigny, p. 387, t. 36, f. 12. In  rcd 

limestone, Exmouth Island. 
Productus semireticulatus, Martin, var. frigidus, nov., p. 

388, t. 36, f. 13, 14. DepBt Point. 

2. FOSSIL BONES from EXNOUTH ISLAND. 
'6 The Last of the Arctic Vopges," Ssc. 

Belcher; C.B., 2 vols., 1855. 
By Sir Edward 

Vol. i. page 106. 

The following extract is descriptive of Exmouth Island, in 
Lat. 77" 16' N., Long. 96" We, of which CL sketch (Pl. IV., facing 
page 105) is given. 

'6 Tbe formation is red sandstone, capped about 20 feet on tlie 
'6 summit-by fossiliferous limestone, in which some large Bivalves 
'6 (Pectens, &c.), and some bones were found, unfortunately 
'6 broken before they were brought to me. Beneath this lime- 
" stone, the rock is swinestone to about three-quarters from the 
(' base, the entire height being 567 feet. In  the sandy bed of one 
" of the large gullies a large ball of iron-pyrites was found, at 
'( first mistaken by one of' my crow for a six-pound shot, and 
6' brought to  me as belonging to onc of the missing ships. Some 
'6 very slight traces of coal were noticed at the wash of the sea, 
'6 but Ilolie in Sit26 on the Island." 

PROFX~SOR OWEN, F.R.S, F.G.S., describes, in vol. ii., page 
389 (Appendix), Borne remains (vertebrm and pieces of ribs) of 
IchtJbyosauy2cs (pl. 31), discovered in this Island. Sir E. BXLCHER 
remarlcs at  page 391, with reference to tliese, that they were 
found; 570 feet above the sea-level, and above the lilnestonc 
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(about 114 feet thick) covering the '' friable disintegrating sand- 
etone," which forms the base of the island. The strata have a 
westerly dip of 7". 

[At page 379, vol. ii., J. W. SALTER, Esq., F.G.S., states that 
the Carboniferous Productus Cora, Spir;fer Kielhauii, &e., were 
found on thc 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 to the 
conjecture that fossils [Lias ?] were only to be found in the  'area 
marked out by Exmouth, Table, Ekins, ancl I'rinccss-Royal Islands, 
and that portion of the mainland lying between the latter and 
Cape Briggs ; but this coast, at DepBt Point and P.-Royal I., con- 
sists of Carboniferous Limestone (above, pp. 548, 551). 

3. NORTII CORNWALL, &c. 
The ravines are deeply channelled out of a vcry 

friable sand-stone, and in the bottom were noticed large masses of 
clay-iron-stone, soptarin, and nodules of iron-pyrites. Coal was 
also found, but disseminated, and impossible to trace in situ." 

Bivalves, apparently of recent origin, and having the cartilage- 
hinge perfect, were abundant. . . . . . . Birds may havo 
placed these shells; but with . . . this climate, prevailing icc, 
:~nd the scarcity of animal life especially, this is scarcely crcdiblc . . . . This friable sandstone nnd sand, interspersed on tho 
surface with boulders of granite, and almost garnet masses, con- 
stitutes the principal features of tlic land on West Cornwall. 

While constructing a cairn at Glacier Bluff in N.-E. Grinncll 
Land, Northumberland Souncl (vol. i. p. 125,) gold was discoveved 
in '* a henvy piece of quartz."f 

A t  Bucliingham Island (Victoria Archi- 
pelago), spits of gravel radiating from the emboucliurc ol an old 
river-mllcy, now dry, arc mentioned, and other evidence of former 
rivers and lakes in  Grinncll Tmid ancl North Devon, :~nd of sub- 
mcrgcncc of mountain-ranges, when " Wlialcs :tiid otllcr objcct,s 
'' werc deposited on elcvations of 500 feet and ~ p ~ a l ' d ~ : ~  Ter- 
races, mud-flats, gravel-riclges, pebbles of chalcedony, and carcases 
and bones of Whales at 80 or 500 feet elevation arc also alluded 
to ; and thc invariable dip of the strata at about 5 O  to northward 
is noticed. 

In  some cases vertebra: and skulls of Wlialcs 11:~vc bcen set up 
as land-marks. Such are not to bc mistaken for drifted remains. 

(Dr. Walker of the ' 6  Fox " Expedition mentions a Whale's skclc- 
ton found at  an elevation of 80 feet.) 

At Mount Porker (Bclchcr, vol i., p. 261), the '' hcad and pro- 
(6 bably the entire slceleton of a Wllale," wcrc discovered a t  u 
height of 500 feet above the sea level. 

At Cape Disraeli (i. p. 266) an cmboddcd Whale was found. 

* Loose coal mas found also to the south in Grinnell Land, und some bitu- 

t Gold was also brought homo by Dr. Rae from the Arctic Regions. 

Vol i. p. 111. 

Vol. i. pp. 316-320. 

minous shale further to the south-west (pages 40 and 97). 
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LXXXVI.-NOTES ON POLARIS BAY. B Y  DR. BESSELS.~ 
From tho “Bulletin de la SOC. de G&ographie,” March 1875. 

Paris. pp. 291-9. 

The geological formation of ,“ Polaris Bay ” arid its neighbour- 
hood consists of Silurian limestone with few fossils. 

At an elevation of 1,800 feet, not only Drift-mood was found, 
but Shells (Mya, &c.), of species still existing in the neiglibouring 
seas. 

I n  small lakes, numerous in that region, were found marine 
Crustacea living in ilresh water ; and thus bearing witness to thc 
uprise of the northern coasts of Greenland. 

Erratic blocks occur in great numbers, different in charac- 
ter fronl the rocks of the surface. Among them are blocks of 
granite, gneiss, &C., derived from South Greenland, and certainly 
not transported by glaciers, but by floating ice, showing that the 
current in Davis’ Strait was to the North formerly, and not to 
the South as now. 

NoTE.-M~. C .  E. DE RANCE, F.G.S., has lately given a 
series of papers in Nature (Maemillan, London), vol. xi., pp. 447, 
467, 492, and 508 (April 1815), on tho geological, glacial, and 
other phenomena of tlie Arctic Regions. In  a condensed form he 
liere presents what is known of the Ice of Greenland, the Cryolite, 
the Cretaceous and Miocene formations of Mid-Greenland, the 
geology of East Greenland, and the OviLak Meteorites. The 
geology of the Arctic-American Archipelago and of Grinnell 
Land (Hayes, &c.), the glacial conditions and geology of Spitz- 
bergen and Bear Island, the extent of the Carboniferous depoRits 
in N.-W. America, and tlie former coiitiiiental areas, L W  also 
treated of. Lastly, some remarks are offered on the lioinotaxeous 
relationship of the Tcrtiary and Cretaceous Formations of Green- 
land with those of other countries. 

* For some otlier notes on tho remilts of thc Voyage of the ‘‘ Polaris,” see 
ahone, pagee 321-3. 
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9 111. 
EAST GREENLAND, &a, 

LXXXVI1.-The MAMMALS and FISHES of EAST GREEN- 
UND. By Dr. W. PETERS. 1874. [((< Die aweite 
deutsche ‘Nordpolarfahrt,” * &c., vol. ii. pp. 15’7-1’74, 
2 pls.) 

These Lists are extracted without the synonyms and descriptions 
given by Dr. Peters. 

Ferae. 
A. MAMMALIA. 

1. Ursus (Thalassarctos) maritimus, Lin. Ice Bear. 
2. Mustela (Putorius) erminea, Lin., var. Putorius nom-  

3. Canis (Vulpes) lagopus, Lin. Polar Fox. Ice Fox. Rock 
boracensis, De Kay. Ermine. 

Fox. 
Pinnipedia. 

4. Odobznus rosmarus, Lin. Walrus (PI. I, fig. 1, 2). All 
along the coast, especially at  Sabine and Walrus 
Islands. In the stomachs of some were 500 or 600 of 
the animals of Mya tvumnta without the shells. The 
young Walrus reinains 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. Plioca ”grcenlandica, Muller. Greenland Seal, Sadler. 
The stomachs of some contained remains of Crusta- 
ceans and Fish; others had only Cwstacea (Gam- 
marus areticus and Themisto). 

Bearded Seal. 6. Phoca barbatta, Muller. 
7. Cyytophora cristata, Exleben. 

8. Myodes torquatus, Pallas. Lemming. 
9. Lepns glacialis, Lmch. 

10. Cervus tarandus, Lin. Reindeer. From Kuhn Isl. on 
the N. down to the bottom of the Fjord (Franz- 
Joseph), and on Sabinc Island, Reindeer seen in 
herds of 20 or ~ C S S  ; most numcrous in the southern 

Hooded Seal. 
Glires. 

Polar IIare (PI. II., fig, I). 
Pecora. 

* Die zweite deutsche Nordpolarfahrt in den Jahren 1869 und 1870 unter 
Fiihrung des Ihpitiin Karl Iioldewey. Herausgegeben von dem Verein fur 
die deutsche Nordpolarfahrt in Bremen: nvci Biindc.-- Zwciter Band. Wisscn- 
schaftlichc Ergebnisse. Mit 31 Tafeln und 3 Knrten. Erstc Abtheilung 
(Botnnilc una Zoologic). ~ v o . ,  Leipzig. 1874. Dr. A. Pnnsch’s “ Anthro- 
pologie,” p. 144, is not here noted, that subject coming within thescope of the 
1Coy:~l Gcograpll. Society’s hlaunal. The Birds (pp. 178-239) are included 
f Prof. Newton’s Catalogue, UOOUC,  p. 94. 
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district. One killed, in the middle of June on 
Sabine Isl. had already its summer coat nearly com- 
plete. The antlers were still covered with hair, and 
had not sprouted at the points. Quite young Deer 
were not seen. 

11. Ovibos moschatus, Zimmermann. Musk-ox. Wandering 
all along the coast in herds of about 10 to 20. On 
the eastern half of Shannon, Pendulum, and Sabine 
Islands, they seem only in summer to occur singly. 
They were seen by the end of March on the south- 
west part of Shannon Isl. and on the mainland; 
therefore they probably remain there all the winter. 
A calf, some days old, was met with on the 26th 
March, and several calves were with the herds in the 
beginning of June, from which a rough skin could 
still be got. Traces of the Ovibos were observed 
both on the plains and thehills. They feed on grass, 
herbs, and mosses. 

Cetae. 
12. Balaana mysticetus, Lin. 
13. ? Balanoptera boops, Eschricht. 
14. Monodon monoceros, Lin. Narwhal. 
15. 3 Delphinus globiceps, Cuv. 

Greenland Whale. 

___ -- 

B. PISCES (pp. 169-174). 
Cataphracti. 

1. Cottus hexacornis, Richardson. 
2. C. porosus, Cuvier, Val. 
3. Icelus hamatus, Icriiyer. 

4. Liparis gelatinosus, Pallas (PI. I., fig. 3). 

5 .  Gadus glacialis, Peters, n. sp. 

6. 3 Salmo Hoodii, Richardson. 

Discoboli. 

Gadini. 

S almonini. 
Sabine Island. 

Upper freshwater lake on 
Sabine Island. 

LXXXVIII.-REMARKS on soinc SKULLS of ESKIMO DOGS. 
By HERMA“ VON NATHUSIUS. 1974. 

(‘6 Die zweite deutschc Nordpolayfahrt,” &c., vol. ii. pp. 175-177.) 
[Extract, pp. 176, 177.1 
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notice were to some extent congenerous; and, as the extinct 
Eskimo could not have been in active commerce with other tribes, 
they could scarcely have crossed their Dogs with another breed. 
The eight slrulls, however, indicate more or less striking 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 a line 
which these edges of both maxillaries touch ; the orbital borders 
are more or less raised, and therewith the frontal foranina are 
more or less large; the forehead between the orbital processes 
is more or less deeply concave, or nearly flat; the orbits are 
sinaller 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. Tho 
nasal bones are nll broken at their distal ends. 
“ Thus this little collection contributes to tho observation that 

the domestic animals, particularly the Dog, are cxtremely variable 
as to the form of skull within limits of a race-type. The slrulls 
are sufficiently well preserved to show that none had a third molar 
in the uppcr jaw, a feature not so uncommon as usually thought 
in studying Dogs’ heads.” 

LXXX1X.-The TUNICATA of EAST GREENLAND. By Prof. 
Dr. C. KUPFFER. 1874. 

( 6 ‘  Die zweite deut. Nordpolarfahrt,” vol. ii. pp. 244, 245.) 

Cyntliin villosa (0. Fabricius). 
C. Adolphi, n. sp. 
Descriptions and synonyms are given in full by the author, 

Germania IIarbour. 
Shannon Island. 

zoc. Cit. 

XC.-The M.OLLUSCS, WORMS, ECHTNODERMS, and CIXLEN- 

(“ Dic zweite deut. Nordpolnrfahrt,” rol. ii. pp. 24G-9G1, 1 pl.) 

These Lists havc been extracted without thc descriptive remarks 

TERATES. By Dr. KAXL M~BITJS. lS’74. 

given by the author. 

MOLLUSCA (pp. 248-253). 
Gasteropoda. 

1. Chiton albus, L. Fnbr. F. Gr., 1’. 422. Forbes & H., 
pl. 62, f. 12. Jeffreys, Br. Conch., V., pl. 56, f. 3. 
Distiil. Spitzbergen to the Rattegat and Britain, 
Massachusetts (Gould & Binney). To 550 faths. 
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2. Lepeta caecn, Mull. Zool. Dan., I., 12, yl. 12, f. 1-3. 
Jetkeys, B. C., III., 252; V., pl. 58, f. 6, 7. W:ilrus 
Island, 25 faths. Distr. Circumpolar, Sitka, North 
Japan Sea (Schrenck), Spitzbergen to the Kattegat 
and Britain. 

3. Trochus grcenlandicus, Chemn. Conch. Cab., V., 108, 
f. 1671; F. & H. Brit. Moll., pl. 68, f. 1, 2. Sabinc, 
Jackson, and North Shannon Islands, Gcrmania Har- 
bour, 2-30 faths. Distr. Labrador to Massachu- 
setts, White Sea to the Kattegat and Britain. 

4. Trochus helicinus, Fabr. F. Gr., p. 393. F. & 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 fatlis. Distr. 
Circumpolar, Massachusetts, Sea of Japan, Norway to 
the ICattegat and Britain. 

5. Pleurotoma pyramidalis, Strom. (pl. 1, f. 1, 3). Str6m. 
Nye Saml. Kong. Danslte Vid. Selsk. Shifter, III., 
1788, p. 296, f. 22, Buccinuni pyramidule. Morch, 
Moll. Grijnl., calls it Plcurotonza pyran?idale and refers 
to  Defrancia Vdilii ns a synonym. Beck in Miiller’s 
Index Molluscorum Groenl., 1). 86. KrGyer, N:lturh. 
Tidsskrift, IV., 1842-3. Moller’s diagnosis :ipplies 
to  the foregoing. %bine, eJaclrson, and 8h:mnon 
Islt~nds, 4-30 fathoms. Distr. Greenland\ to Mnssn- 
cliusctts, Spitzbergen to Norway (Bcrgen). 

F. & EI. Br. M., pl. 103, f. 2. 
JeEr. B. Conch., pl. 86, f. 3. Middendorf, Malac. 
Ross,, II., 1). 471, p1. 4, f. 13, Tritonium islandicunz, 
var. sulcata. Sabine and Clavering Islands, Germanin 
Ilnsbour,’~2-20 faths. Distr. Russian Arctic to the 
Kattcgat and Ireland. 

F. 
k IT. B. Mol., III., p. 401, pl. 109, f. 3, 5, PI. LL., 
f. 5. Jaclrson and Clavering Islands, 4 fuths. Distr. 
Circumpolar, North Atlantic on the European and 
North American coast, Meditcrranean, Okotsk Sea. 

8. Scalaria grccnlandica, Chemn. Conch. Cab., XI., f. 1878-9. 
ICiener, Gen. Scalaria, p. 18, Sc. platicostata, pl. 7, 
f. 21. F. k EI. Br. M., pl. 70, f. 5, 6. North 
Shannon Island, 30 fnths. Distr. North Arctic, 
Norway (to Bcrgen). 

9. Natica clausa, Brod. ct Sow. Ecechey’s Voy., pl. 34, f. 3, 
m d  pl. 37, f. 6. Gould (Binney) Invert. Massach., 
1870, p. 343, f. 612. North Shannon, Sabine, and 
Jackson Islands, Clavering Beach, 30 faths. Distr. 
Circumpolar, Sca of Japan, Finmark. 

F. 6; 11. 
13r. M., pl. 114 p., f. 6. Jcffr. B. Conch., PI. 93, f. 4. 
Jaclrson Islund, 4 faths. Distr. Finmark, Canaries, 
Mediterranean, 3-160 faths. 

6. Fusw propinquus, Alder. 

7. Buccinum undatum, L. Syst. Nat., ed. 12, p. 1204. 

10. Cyliclina cylindracea, Penn. (pl. 1, f. 4-9.) 
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11. Clione limacina, Phipps, VOY. North Pole, 1773. Martens, 
Spitzb. u. Griinl. Reis., 1671, p. 128, ‘6 See-Gots- 
Pferd” (Neptune’s horse), pl. P., f. f. Eydoux et 
Souleyet, Voy. “Bonite,” Moll. Atlas, pl. 15 bis, 
f. 1-19, Clio borealis, Brug. Rang, Descr. Gen. Pter. 
et esp. CEO, Ann. Sc. n., 1825, V., p. 285, pl. 7, f. 2, 
Cl. Mipuelonensis of Newfoundland. Dzsti: West 
Greenland, Massachusetts. 

Lamellibrancbia. 
1. Modiolaria discors, L. Syst. Nat., ed. 12, p. 1159. F. 

& H. *Br. M., II., p. 195, pl. 14, f. 5, 6. Shannon, 
Sabine, and Clavering Islands, 430 faths. Distr. 
Circumpolar, North America, North Japan Sea, 
Mediterranean, North Sea, West Baltic. 

2. Cardium grcenlandicum, Chemn, Conch. Cab., VI., pl. 19, 
f. 198. Sow. Conch. Man., p. 70, f. 123. Gould 
(Binney), Invert. Massach., p. 144, Aphroditc grcen- 
landia, f. 454. Distr. West Greenland, Massachu- 
setts, Behring Straits. 

3. Astarte borealis, Chemn. (Ast.  arctica, Gould). Chemn. 
Conch. Cab., VIII., pl. 39, f. 412. Philippi, Abbild. 
u. Besch. Conch., II., pl. 1, f. 12. Gould (Binney), 
Invert. Massach., f. 433, Astarte semisulcata. Meyer 
u. Mobius, Fauna der Kieler Bucht, II., p. 1. Shan- 
non, Sabine, Clavering, and Jackson Islands, 3-10 
faths. Distr. Arctic Sea, from Behring Straits to 
Lapland, Norway, Baltic (to Bornholm). 

4. Astarte sulcata, Da Costa, Ur. Conch., p. 192. F. 
& H. Br. M., I., 11. 452, pl. 30, f. 5, 6, A Damno- 
niensis. Distr. Circumpolar, Sea of Okotsk, Cantwics, 
North-east America, Kiel and Flensburg Harbours. 

5. A. compressa, Montagu, Test. Br. Suppl., p. 43, pl. 26, f. 1. 

son Island. Distr. North Arctic, North-east America, 
Spitzbergen, Norway, Britain, ICiel Harbour. 

6. A. crcbricostatn, Forbes, Ann. N. H., X E . ,  1847, p. 98, 
pl. 9, f. 4. Gould (Binney), Invert. Massach., 11. 126, 
f. 440. Shannon Island, 30 faths. Distr. West 
Greenland, Norway, North-eas t America. 

7. Venus astartoides, Beck. Middend. Mal. Ross., 111.: 
p. 572. Phil. Abb. u. Beschr. Conch., III., 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 OkotRk and Japan. 

I?. & 13. 
Br. M., I., p. 163, pl. 10, f. 1-3. Dr. Panscli found 
in the stomach of a Walrus 500 bodies of this Mollusc, 
and only one piece of shell. Near tho ice-hole where 
the Walrus came out lay heaps of shells. Sabine 
Island, 10-20 faths. Distr. Circumpolar, Sca of 

F. & H. Br. M., I., p. 464, ?le 30, f. 1-3. Jack- 

8. Mya truncata, L. Syst. Nat., ed. 12, p. 1112. 
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Okotsk, North-east America, Britain, Bay of Biscny, 
Norway, West Baltic. 

9. Saxicava rugosa, L. Syst. N., ed. 12.,p. 1113 (vugosa), 
p. 1116 (arctica). F. & H. Br. M., I., p. 141? pl. 6, 
f. 7, 8. Shannon Island, 30 faths. Distr. Circum- 
polar, Japan and China Seas, North-east America, 
Sitka, Mediterranean, Canaries, North Sea, West 
Baltic. 

BRACHIOPOD A. 
1. Terebratula psittncea, Gmel. Middend. Mal. Ross., IIl., 

pl. 11, f. 11-17. Gould (Binney), Invert. Mass., 
p. 210, f. 501. Jackson Island. Distr. West 
Greenland, Massachusetts, Spitebergen, Finmark 

Jeff?. 
Br. C., E, p. 11. ; V., pl. 19, f. 1. Shannon Island, 
30 fidis. Distv. Norway, Shetland, Finmark to the 
IIattegat. 

2. T. cranium, Muller, 2001. dan. Prodr., p. 249. 

VERMES (pp. 253-258). 
Annelides. 

1. PolynoB cirrosa, Pallas. Sabine Island. Disti.. Fin- 
mark to the Kattegat, Britain, W. Greenland, and 
Spitzbergen, 3-120 faths. 

2. p. cirrata, P. Sabine Island and Clavering Strait, 4-12 
faths. 

3. Nereis diversicolor, Mull. Shannon Island. Distv. 
Norway, North Sea, Baltic. 

4. N. pelagica, L. The Hetevoncveis form has 22 segments 
in the anterior body (Rathlre and Malmgren noted 16, 
Oersted 20), and 65 posteriorly. Distv. West Bal- 
tic to Finmark, Spitzbergen, Iceland, W. Greenland. 

5. Leipoceras uvi€erum, nov. gen. et. sp. [LOC. 31 
6. Scolophus armiger, Mull. Sabine Island. Distv. Spitz- 

bergen to the Baltic, North France. 
7. Travisia Forbesii, Johnst. Sabine Island. Distr. Wcst 

Greenland, Spitxbergen to the West Baltic, Scotland. 
8. Scalibregma inflatuni, Rathke. LLoc. P] Distv. The 

Kattegat to Spitebergen, Scotland, W. Greenland, 5- 
280 faths. 

9. Thelepus circinatus, Fabr. Sabine Islands, 20 faths. Distr. 
Mediterranean, Britain, Kattegat to Finmark, Iceland, 
Spitebergen, and W. Greenland. 

10. Protula media, Stimpson. SabineIsland, 20 faths. Distr. 
Grand Manan (Bay of Fundy, 45" N. 1.t.). 

11. Serpula spirorbis, Mull. Shannon Island. Dist?. W, 
Greenland, North Sea, Baltic. 

Disti.. Circumpolar, Baltic to Sitka. 
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12. Chonc infundibuliformis, ICrGyer. Sabine Isl., 24 faths. 
Distr. Finmark, Spitzbergen, W. Greenland, 15-40 
faths. 

Gephyrea. 

Turbellaria. 
Priapulus caudatus, Lam. (Ehlers.) 

Polystemma roseum, Mull. Clavering Straits, 15 fttths. 

[LOC. ?] 

Distr. Norway, the Sound, W. Baltic. 

Nematodes. 
Ascszris mystax, Zed. (marginata, Rud.). From the intestine 

of Canis lugo~~us, November 1869. 
Cestodes. 

1. Tetrabothrium anthocephalum, Rudolphi. From the intes- 
tine of Cystop7i~ol.a cristata, July 1869, Fabricius 
found it in Phoca haibwta. 

2. Tamin expansa, Rud. From intestine of Ovihos nios- 
chatus. Has musky odour. Found in many Ruminants 
of all zoncs. 

I n  intestine of Cunis la- 
gopus, in September, November, and December, at 
many places in East Greenland. 

Supplement.-In the ,North Sea Dr. Pansch col- 
lected Epibdella liippoglossi, Mull., from the 
skin of 1FiIq)oglosszis vulgmis ani1 Rhoinbus 
nruxirims ; a i d  Asca~ i s  chvata ,  End., in thc 
stomach and first intestine of Gadus niordua. 

3. T. ccenurus, Kuchenmeister. 

ECHINODERMATA (PI'. 258-260). 
, Holothurioidea. 

1. Myriotrochus Rinkii, Steenstrup. Germania Harbour, 
Distr. W. Greenhnd, down 2 faths., October 1869. 

to 10 faths. 

Echinoidea. 
1. Echinus Droebrachiensis, Mull. Clavering Isl,, 15 faths. 

Distr. Circumpolar, Newfouiidland, Gulf of Georgia, 
White Sea, ICamtschatka, Sea of Okotsk, North Cape 
to the Sound, Britain. 

Asterioidea. 
1. Asteracanthion allbulum, Stmps. Sabine 191. Distr. W. 

Greenland, Grand Manan (Bay of Fundy). 
2. Ophioglypha robusta, Ayres. 26 faths. [LOC. 33 D~SIT.  

W. Greenland, Massachusetts, Icclanil, Spitzbcrgen, 
Norway to tho Sounil, Great Britain. 

3. Ophiocton sericcum, Forb. 26 faths. Distr. East ant1 
West Grcenland, Spitzbcrgcn. 
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4. Astcrophyton encnemis, Mull. and Troschel. One yo1111g 
individnnl. Dish.. W. Grcenlnnil, down to 1,000 
€atha. 

CCELENTERATA (p. 260). 

1. Actinia nodose, Fabr. 
2. Briareum grandiflorum, Snrs. 

Oiie small specimen. 
On liorncra licheiioidcs, 

D i s t ~ .  Oexfjord in Finmark, Arcndnl (German L. 
Baltic Exped., 1871). 

XCI.-THE CRUSTACEA ‘of EAST GREENLAND. By Dr. R. 
BUCFIHOLZ. 1874. 

(Die zwcite rloutschc Nordpolt~rfahrt, vol. ii. pp. 262-399 ; with 
15 plates). , 

The List of geiicra i~nd species, with locnlities, here compiled 
omits the synonyms nncl descriptions given in full by the author. 

Tliesc Cruslacen were collected by Dr. Paiisch during tlic two 
Germnil Expcilitions 011 the const of N.E. Grccnlantl, and in the 
Arctic OcetLii and North Sen ; this- 

Decapodn, 13 (comprising 3 iicw species). 
 isopod:^, 3 (Uopyridle ; 1 new or little known). 
Amphipodn, 27 (comprising 2 now species). 

Copepoda, 8. 
Cirrhipedin, 1. 

I’hyllopoda, 1. 

op these 55 species, there are- 
(1.) Pecu1i:ir to tlic Arctic region (inclnding Finmark niid 

Nordlnnd) :- 

}26. 
Amphipodn, 17 
Isopoda, 2 
Decapoda, 7 

Amphipods, 12 
Dccspoda, 5 

Copepoda, G 
Ciri*hipcdia, 1 

Bell, and Baird) :- 

Phyllopod:l, 1 1 16. 

Amphipoda, 6 
Isopoda, 2 

Copepoda, 7 
Cirrhipedin, 1 

(2.) Belonging to the Norwegian Cotut :- }-. Isopoda, 2 

(3.) IMonging to the English coast (Spcncc pate, Westwood, 

J 
3G122. ” 
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(4.) 13elonging to the Baltic, only 5 ; namely,- 
Gammarus locusta. 
Amathilla Sabini. 
Harpacticus chelifer. 
Diaptomus castor. 
Balaws porcatus. 

DECAPODA. 
MACROURA. 

Crangonidae, Milne-Edw. 
1. Crangon boreas (Phipps). Sabine Id., 10-2’7 faths. 

Jackson Id., 4 faths. (S. and W. Greenland. Spitz- 
bergen). 

Palaemonidee. 
1. Hippolyte incerta, n. sp. [Loc. T] 
2. 13. turgida, Kroyer. Cape Wynn, 5 faths. Sabine Isle, 

20-110 faths. North Shannon Id., 30 faths. (S. and 
W. Greenland. Spitzbergen. Norway.) 

3. H. Phippsii, Kr. Sabine Id., 27 
faths. (S. and W. Greenland, Spitzbergen, Finmark.) 

4. 13. polaris (Sabine). Sabine I&, 20-100 faths. Cape 
Wynn, 5 faths. Shannon Id., 2 faths. (W. and S. 
Greenland. Spitzbergen. Finmark. Norway.) 

5. H. borealis, Owcn. Sabine Id., 20-100 faths. Cape 
Wynn, 5 CTths. (S. and W. Greenhnd, Norway.) 

6. H. aculeata (Fabr.). Abundant on the East Greenland 
coast. Sabine Isl,, 10-120 faths. Cape Wynn, 5 
faths. Shmnon Isl. (S. and W. GreenIand.) 

7. H. Panschii, n. sp. North Shannon Id., 30 faths. 

1. 1’asipliG glacialis, n. sp, 

1. Mysis oculata (Fabr.). 
Sabinc Id., 4 and 10 faths. 
Spitzbergen.) 

Cape Wynn, 5 faths. 

Peneidae, M.-Edw. 

Mysidae. 
Surface of sen, 74’ N. lat. 

Cape Phillip-Brooke, 3 faths. 
( S .  and W. Greenland. 

Thysanopoda, M.-Edw. 
1: Thysanopoda norvegica, Sam. Cape Wynu, 5 fatha. 

2. Th. Raschii, Sars. I n  the pack ice, 175 €atlis. (Norway.) 

1. Corystes Cassivelaunus, Penn. From stomach of Codfish, 

(Nonvay .) 

Brachyura. 

North Sen. (Norway.) 
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ISOPODA. 
Bopyridae. 

1. Gyge hippolytes (Kroyer). In Hippolytc polaris. (S. 

1. Phryxus abdominalis (Kr.). I n  Hippolyte turgida ; also 
(8. and W. Greenland. 

In Mysis ocrclata. 

and W. Greenland. Spitzbergen. England.) 

in U. Gaimardi elsewhere. 
Spitzbergen. Finmark. Norway. Zngland.) 

1. Leptophryxus Mysidis, gen. et sp. nov. 

AMPHIPODA. 
Lysianassidae, Dana. 

1. Anonyx lagena, Kr. Common along the E. Greenlaud 
coast. Sabine Id., 6-20 fiiths. Germanin Harbour, 
3 faths. Jackson Isl,, 24 f;lths. (S. aud W. Green- 
land. Iceland. Spitzbergcn. White Sea. Finmark. 
Norway. Britain.) 

2. A. littoralis, Kr. Cape Wynn, 5 faths. Germania € 1 ~ -  
bour, 3 faths. (Open sea. 6. and W. Greenland. 
Spitzbergen. Finmark.) 

3. A plautus, Kr. Cape Wynn, 3 fatlis. Gerinmia Har- 
bour, 3 faths. Sabine Id., 10 faths. (Open sea. 
S. a d  W. Greenland. Spitzbergen. Norway. Britain.) 

1. Syrrhoe crenulata, Go&. Sabinc Id., 5-10 faths. (Spitz- 
Syrrhoinae, A. Boeclr. 

bergen. Norway.) 
Pardaliscinae, A. Boeck. 

1. Pwdalisca cuspiclnta, Kr. North Shannon, 30 fatlis. 
(S. and W. Greenland. Spitzbergen. Norway.) 

Leucothoine, Dana. 
1. Eusirus cuspidatus, ICr. Sabine Isl., 20-110 E2tlis. (Ope11 

sea. S. and W. Greenland. Open sea? Spitzber- 
gen. Finmark. Norway.) 

1. Amphithonotus aculeatus (Lepechin). North Shannon, 
30 faths. Cape Wynn, 3 Gatlis. (S. and W. Green- 
land. Spitzbergen. White Sea. Finmark. Nor- 

1. Tritopsis fragilis (Goi%). Sabine Id., 10 faths. Cape 
Wynn, 3 faths. (S. and W. Greenland. Spitzbergen.) 

One of' the most :~bundant 
spccies on the coast,. %bine Isl., 10 faths. Ger- 
mania Harbour. (Spitzbergen. Finmark.) 

2. a. lynceus, Sars. With the foregoing. Sabin0 
10 ftiths. Germrrnia I-Iarbour, 3 futlis. ( S .  a d  Mr. 
Grcenland. Iceland. Spitzbergen. Finmark.) 

1. Pleustes panoplus (Kr.). Sabine 191.) 20-110 faths. (S. 
and W. Greenland. :Spitzbergen. Pinmarlr. Nor- 

way ?) 

(Edicerinae, LiUjeborg. 
1. CEdicerus borealis (A. Boeclr). 

Pleustinae. 

way.) 
N N  2 
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1. Pampleustes gracilis, nov. gcn. et. sp. Sabine Id., 10 
faths. 

Iphimedinae, A. Boeek. 
1. Vertumnus serratus (Fabr.). North Shaanon, 30 faths. 

(S. and W. Greenland. Iceland. Finmark. Nor- 
W V . 1  

Gammarinie. 
1. Gammarus locusta (L.). The most general and abundant 

species. Sabine Id,, 10-20 faths. Germania Har- 
bour, 3 hths. (S. and W. Greenland. Open sea. 
Iceland. Spitzbergen. White Sea. Finmark. Nor- 
way. Britain. Baltic.) 

1. Amathilla 'Sabini (Leach). Wide-spread. Sabinc Id., 
10-110 faths. Germania Harbour. (S. and W. Green- 
land. Spitzbergen. Finmark. Norway. Britain. 
Baltic.) 

2. A. pinguis (Kr.). One of the conimon species. Sabine 
Id., 10 faths. Cape Wynn, 3 faths. North Shannon, 
30 faths. (S. and W. Greenland. Spitzbwgen.) 

Atylinae, Lillj. 
1. Atylus carinatus (Fabr.). High Arctic ; common on N.E. 

Greenland coast. Sabine Id., 10-110 faths. Ger- , 

mania Harbour, 3 faths. (S. and W. Greenland. 
Spitzbergen. ) 

2. A Smittii (Goik). North Shannon, 30 faths. (Spitz- 
bergen. Finmark.) 

1. Acanthozone hystrix (Owen). North Shannon, 30 fatlis. 
(S. and W. Greenland. Spitzbergen. Finmark. 
Norway.) 

Very general and common 
on N.E. Greenland coast. Sabine Id, 10-120 fatlis. 
Cape Wynn, 3 faths. Germsnia I-Iarbonr, 3 f'aths.; 
and other places. (S. nnd W. Greenland. Open 

Very common high up on the N.E. 
Greenland coast. Sabine Id., 4-110 faths. Ger- 
mania I1arbour. Cape Wynn, 3 faths. Shannon Id. 
(S. and W. Greenland. Open sea. Spitzbergen. 
Finmark.) 

3. P. megalops, n. sp. Sabine Id, 10 faths. Germanin 
Harbour. Shannon Isl. 

1. Paramphithoz inermis (Kr.). 

6Ca). 
2. P. fulvocincta (Sars). 

Ampeliscineae, Sp. Bate. 
1. hmpeliscus Esclirichtii, Kr. Germania Hnrl~our. S:bine 

Id., 10 faths. (S. and ITr. Greenland. Iceland. 
Spitzbergcn. I;"inrnnrk.) 

Podocerineae, A. Boeck. 
1. Podoeerus nnguipes (Iir,), Common. Sabine Id,, 10-1 10 

faths. Germania Harbour, iind elsewhere. (S. and 
W. Greenland. Spitzbergen. Finmark. Norway.) 
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Corophinae, Dana. 
1. Glauconome leucopis, Kr. North Slinnnon, 30 faths. 

Germania Harbour. (S. and W. Greenland. Spite- 
bergcn. Finmark.) 

Hyperidae, Dana. 
1. Tlicniisto libellula (Mandt). Common everywhere on the 

. surface of the sea in astonishing quantities. (S. and 
W. Greenland. Open sea. Spitzbergen. Finmark. 
Britain.) 

Caprellinae, Leach. 
1. &giua spinifera (Bell). [LOO. ?] (Spitzborgen. Norway.) 

PHYLLOPODA. 

Nebaliadae, Baird. 
1. Nebalia bipes (0. F.). Germaniu Harbour, 3 faths. 

Sabine Isl. Jaclcson Isl. Shannon Httnk, 150 fatlis. 
(S. and W. Greenland. Spitzbergcn ? Finmark ? 
Norway ? Britain.) 

COPEPODA. 
Calanidae. 

1. Cetochilus septcatrionalis, Goodsir. Wide-spread and 
cnorinously nbuudant. Open sen. Circumpolar ? 
Large individuals netted st 170 fuths. (S. and W. 
Greenland. Spitzbergen. Fiiiinmark ? Norway ? 
Britain.) 

Got from tlic ticlo-hole, by the 
sido of the ship, February 1870. (Norway. Britain. 
l3 sltie,) 

1. Diaptomus castor, Jurine. 

Harpactidae, Claus. 
1. IIarpacticus cliclifcr (0. F. Mull.). Common. &bine M., 

10 faths., &c. (Fininnrk. Norway. Brihin. 
Baltic.) 

1. Tisbe furcata (Baird). Common. S:Lbine Is]., 10 fatlis., 
&c. (Finmark. Norway. Britain.) 

1. Cleta minuticornis (Mull.). [LOO. ?] (Britain.) 

1. Zaus spinosiis, Claus. Sabine Is]., 10 fuths., &e. (Nor- 

2. 2,. ovtllis (Goodsir). [Loc. ?] (Norway. Britdn.) 

lliordlia brnnnou, A. Boeck. Snbine Id., 10 faths. 

Peltidideae, Clans. 

way. Britain.) 

Cyclopidae, Dana. . 
r ,  

(Norway.) 
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COPEPODA PARASITA. 
Caligidae, Nilne-Edwards. 

1. Lepeophtheirus I-Iippoglossi, Kr. North Sea, on the gills 
of Pleuronectes rhombus and of Hippoglossus. 

Lernaeopodidae. 
1. Brachielk rostrata, Kr. With the foregoing. 

CIRRHIPEDIA. 
1. Ba1:inus porcatus, Da Costa. [LOC. ?] (S. and W. Green- 

land. Finmark. Norway. Britain. Baltic.) 

A~PENDIX. 

PYCNOGONIDA. 
1. Nymphon grossipes, 0. F. North Shannon. (S. and W. 

2. N. mixtum, Kr. [Loc. ?] (S. arid W. Greeiiland. Spitz- 

3. N. hirtum, 0. F. North Shannon. (S. and W. Green- 

Greenland. Spitzbergen. Norway.) 

bergen.) 

land. Spitzbergen.) 

XCI1.-The ARACHNIDES of EAST GREENLAND. Extracted 
from the Memoir by Dr. L. KOCH in “Die zweite 
deutsche Nordpolarfahrt,” vol. ii., part i., 1874, pp. 400- 
403, 1 plate. 

Lycosa aquilonaris, n. sp (1’1. I.). 
Lycosa aquilonuris belongs to C. Koch’s snbgcnus Lcin~onin, 

and is veryncarly allied to Lyc. septc~, t~io~zal is ,  Westring (“ Aranez 
Suecica?,” p. 469), as yet known only i n  N ~ r w : ~ y .  I t  is also very 
similar to L. socicitu, 0. Fabricius;(P. Gr., p. 225), mcntioncd also 
by Thorell in his paper “ On some Spiders from Greenland ” 
(Ofvers. K. 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 Nordpolaifahrt,” vol. ii., pp. 404-406. 18’74. 

1. Bombus pratorum, L. 
Hymenoptera. 

Common to the wliolc of‘ norlhern 
and middle Europe. 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 south. 

2. Cryptus sponsor, Fab. 
3. Limneria difformis, Gravenhorst. 

Island, on the ground. 

Cape Broer-Ruys, on the grass. 
Cape Borgen, Shannon 

Diptera. 
1. Tipuls truncorurn, Meig. 

days. 
2. Echinomyia aenea, Stager. [Loc. 31 
3. Cynomyia alpina, Zetterstedt. Possibly this species is 

founded on small individuals of C. mwtuomm, L. 
Sabinc Island. 

4. Calliphora grenlandica, Zet. North Shannon Island, kc. 
Flies were plentiful in the autunin of 1869, dis- 
appearing with the first frost in September. c. g9w711. 
appeared on 26th May 1870, when the temperature 
first rose above freezing (max. +08 ’ ;  min. - 4.3’ R. 
Afterwards, as the temperature rose to - 4.9’ R., 
Flies suddenly abounded, both the great Cad. grmnl. 
and smdler Flies, on shipboard, on the mainland, and 
up oil tlie mountains. First egg found on June ’7tli, 
and in the middle of the month carrion swarmed with 
maggots. 

All along the const on warm 

XC1V.- The LEPIDOPTERA of EAST GREENLAND. Ex- 
tracted from the  Memoir by Captain ALEX. VON HO- 
MEYEit, with Notes by Dr. HERRICH-SCH~FFER and 
Dr. WOCKE, in I‘ Die zweite cleutsche Nordpolarfahrt,” 
vol. ii., pp. 407-410, 1874. 

1. Argynnis Polaris, Boisd. 1 8. Labrador, Lapltind ? N.E. 
Siberia ? 

2. A. chariclea, Sclmd. 1 8 ,  2 9 .  W. Greenland. Labrador. 

3. Colias hecla, Lef. 2 8, 1 9 .  W. Greenland. N. Lapland. 
4. Larentia polata, I-Iiibner (Zutr., f. 805, 806). 6 3. W. 

5. Geometra, sp. ? A caterpillar crawling under looso roots of 

6. Dasychira grcenIandica, Wocke, n. sp., very near to D. Bossii 

N. Lapland. 

Greenland. N. Lapland. Labrador. 

herbage, Sabine Isl. 

of hd.midor, and perhaps only a casual black vuriety. 
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XCV.-The HYDROIDA and BEYOZOA [POLYZOA] of EAST 
GREENLAND. Extracted from the Memoir by Dr. G. I!. 
KIRCHENPAUER in ‘(Die zrveite deutsclie Nordpolar- 
fahrt,” vol. ii,, part i., pp. 411-42s. 1574. 

CLASS CCELENTERATA. SUB-CLASS HYDROZOA. 
Order HYDROIDA. Suborder TECAPIIORA. 

Pam. Camp andaridae . 
1. Lafiea fruticosn (IIincks), Saw. North Shannon. Distr. 

Iceland. Tromsoc. North Cape, Bergen. Britain ? 
Bass Straits ? 

2. Campanularia, sp. inilet, 

3. Sertularella tricuspiduta (Alder), I-IincIrs. [LOG U] 

North Shnnnon. 
Pnni . S e rtularidae . 

JXstr. 
W. Greenland. Spitzbergen. Vnrdoc. North Cape. 
Iceland. Straits of Belle Islo. Britain. New Zea- 
land ? Bass Straits ? 

4. Sci%nlaria, sp. (nova 3) North Shannon. 

__ 
CLASS MALACAZOA. SUB-CLASS ACEPIIALA (01’ CLASS 

VERMES, SUB-CLASS GEPIXPIIER). 
Order BRYOZOA [POLYZOA]. Sub-order CI3EILOSTODIATA. 

Fan:. CeIIuIaridae. 
J .  Menipea arctics, Buslr. North Shminon. Distv. W. 

Grecnland, Assistnncc Bay (Sntherland, Uusk), nnci 
clsemhcre. Arctic 0ce:ni (200 faths., Smitt). 
Bclgium ? 

2. M. Smittii, Norman. North Sliannon. Disty. Spitz- 
bergen (50 fnths. and lcss). 

8. Scrupcloccllarin inwmis, Norman. [Luc. ?] Dist~.  
Shetland. W. Grcenland ? Spitzbergen ? 

Fain. Membr anip oridae . 
4. Membranipora Flcmingii (Smitt), Unslc. [LOC. ?] Dish.. 

Arctic, European, and Adriatic sew. 

5. XI. minax, Buslc. [Loc. ?] Distr. Slietlanil. 
G. M. linoatn (Ti), I3uslc. S n l h c  Tsl. Distr. W. Grcen- 

land (Lnmouroux). Europcan SC~S. 
7. Leprnlia Iiyalinn (L.), W. Tlionison. Sabinc Is]. 011 li‘uczcs. 

Distr. W. Greenland. Spitzbergen. Scandiimviit. 
Heligoland. England. Falltland Isles. C:tlifornia. 
Probably in all seas. 

8. L. Landsborowii (Smitt), Johnst. North Sliannoii 011 

Irornera and CelZepora Zeprulioides. Uistr. \V. 
Greenland. Spitzbergen. Normy. Eng1:~titl. 

Spitzbergen. 
Australia ? 
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9. L. Sinittii, iiov. Noitli Shannon 011 A l g ~ .  Distr. 
Spitebergen. Norway. Britain ? B g e a n  Sea ? 
Falltland Isles ? New Zealaptl ? 

10. L. l'eachii, Johnst. Saibiiic Ib.  on a stone with L. 
simosa. Dist~. Spitzbergen. Norw:iy. Grituin. 
(Dccp water.) 

11. L. siiiuosa, Busk. s:hinc Ib1. (as abovc), and clsewherc 
on Probosciiza ii~crcpatn. Distr. Slict1:ind on Musscl 
shells. (Liltc L. nreolutcr, 1311sk, froiu tlic Stmiis of 
Magellan.) 

12. L. pertusa (Espcr), Busli ? [LOG 33 Dist~. General ? 
13. I-Iemeschara ( 3 )  contorta, ti.  sp. Norlh Shniinon. 

14. CellcporeIIa Iepmlioides, Noriu, [LOC. incl.] 011 IIornci (4  

15. Ccllepora scabra (Fabr,), 8:ibiiic Isl. and clsewhcre. 

16. C. incrassnta, Lamarel<. Common, but  loc. ind. Dish-. 

17. C. Slrciiei (Ellis), Johnsl. [LOC. ?] Distr*. Spilz- 

Fitin. Celliporidae. 

licJie9zoides. Distr. Shetland. 

Distr. North Sea and Arctic. 

W. Greenland. Spitxbcrgen. Pinmarlr. 

bergen. Norwny. Britain. 

Pam. Escharidae. 
18. Escliara cervicornis, I~aniarck. [Loc. ?] Uistr. W. 

Greenland. Spitxbergcn. Finmarlr. NO~WLLY. 
Shctlnnd. Britain. Adriatic. 

suborder CYCLOSTOMATA. 

ram. EEorneridae. 
19. Honicla Iichciioidcs (L j ,  Srnitt. [I,oc. ?] Four v:t- 

ricties. 1)istr. Gciicriil. 

Ihm. Dias top oridze, 
20. Diustopora hyaliun (Flcm.), Smitt. Snbinc Id. North 

Shnnnoii Isl. Uis tr .  Arctic, Atlantic, Mcditcrrti- 
iican, aiid Adri:ttic Seas. 

Bani. Tubulip oridioe. 
21. Idmonea atlsnlica, Sinilt. Norlli Shniinon. .Distr. 

Arctic and Atlantic Occnns. 
22. Plinlangella flnbcllnris (Faby.), Sinitt. North Shannon 

on Elcmc.srhnvr/ rontwtn. Uistr. 'VV. Grccnlancl. Spitz- 
bc~gcii. Norway. X~itnin. France. Adriatic. 

$'am. Lichenporidae. 
23. Discoporelin vcrrucnria (I,.), Sniiit. S d h e  Id. 011 

Alga. Uistr. htlanlic, Nor111 Qw, d Arctic. 
24. D. liispida (Vlcm), Siuitt. LOC. ind. 011 Il i ,r .?~m. Distv. 

Arctic. North Son. Iiritniii. Pr:illce. Mcditerm- 
ncnn. Adriatic. Rrtl Sen ? Fticific ? 
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25. Alcyonidium hirsutum (forma membranwea), 

26. A. gehtinosum, Smitt ? 

Frtm. Halcyoaelleae. 
Smitt, 

North Shannon, on Horwm. Disk. A S C ~ ~ C  Ocean. 
North and European Seas. 

North Shannon on Homers, 
an indeterminable Iittle specimen. 

XWI.-The SILICEOUS SPONGES of EAST GREENLAND 
From Dr. OSKAR SCHMIDT’S Memoir in I‘ Die sweite 
‘( deutsche Noi*dpolarfahrt,” vol. ii., part i., pp. 429- 
433, 1 plate. 1874. 

1. Cacospongia, sp. Interesting, as pure keratose Sponges aro 
rare in the North- 

2. Chalinula, sp. 
3. Reniera, sp. 
4. I d i c l y a  infundibuliformis, Bowerbauk. 
5. Thccophora semisuberites, Schmidt. 
6. Desmacidon anceps, 11. sp. 

8. E. fabricaris, n. sp. 
7. Esperia intermedia, n. sp. Spiculles @red in  pl. 1. 

XCVII,-Tlie CALCAREOUS and SOFT SPONGES. Extracted 
from Dr. E. HAECICEL’S Memoir in (( Die zweite deutsche 

1874. Nordpolarfahrt,” vol. ii., part ii., pp. 434-436. 

1. Ascaltis Lamarckii, €Isckcl. North Shannon. North At- 

2. Sycaltis glacialis, €1, North Shannon. Spitzbergen, 

Halisciarm Du,jrardinii, Johnst. [Loc. i n d l  Norway. 

lentic, Mediterranean. Florida. 

XCVIIL-The &f:rCROSCOPIC ORGANISMS of the NORTII-hLAIt 
ZONE, both on LAND and in DEEP SEA ; from tbhe Mate- 
rial8 brought home by the (‘ Germnnia ; ” magnificd 300 
times. By Dr. Ch. G. EHRENBERG. 18’74. ‘( Diezweite 
cc dcutxchc Nordpolarbhrt,” vol. ii., pp. 437-667 ; four 
p,hS. 

I. T h e  soundings taken in the First Voyage, 1867, were partly 
oif the coast of East Greenland (about ’73O to 7 9  N. Zat. and 120 to 
1 7 O  40’ w. long.), but mainly south and west of Spitxbergen. 
From these Prof. Ehrenberg rtetormimd (1). 443) 21 l’dygastrica 
[Diatomace%}, 16 Polythalatnio [Fortlminifera], 2 Polycystina, 
26 Zoolitharia, Phytolitharin, and Gcolithin [spicules of  Sponges, 
kc.] ,  and one soft plant-remain. 

____--- - - 



Of the minute terrestrial organisms of Spitzbergen are men- 

(1.) NinePolygastrica [Infusoria and Arcella],revived at Berlin 
among thc Mosses from Spitzbergen ; also two living 
Nematoidea (Anguillulu), nnd one Rotifer ( Cullidina 
alpiunt), and an egg. 

(2 . )  Dead specimens : Dasugiu, Eunotia, 2ii*agilaria, Pin- 
nularia ( 2 ) ,  Stauroneis, and an Acarid. 

Synedia ulva and Spongolithis acicularis, possibly 
tcri-estrin1 forms, got from the sea in 1841, are to 
be added to the above. 

11. For  tlie Secolld Voyage, 1869-70, 15 soundings of  ooze 
and mud at sea o f  East Greenland (from 13 io 1,319 fathoms), 
and 2 muds at 3 fatlionis, Sabine Island, are w o r l d  out (pp. 446, 
&c.). Also some gatlierings from tlie land-surface, frcsh water, 
and glaciers (pp. 450, &c.), giving chiefly Bacilluria, with some 
Arcellina and Cryptomonadina (especially from the Shaiinon 
Brook). Some greenish fine mud (possibly bird-droppings) from 
floating ice yielded Coscinodiscus and S~~ongoZitfiis. 

T h o  two muds from Sabiiie Id., south of tlic glacier brook, gave 
inany Bacilluria and some Spongolitlis. Altogether ( h t h  Expc- 
ditions) Dr. Ehrenberg enumerates (mariuo) 82 Polygastricu 
[Diatoms, &c.] , 6 Polycystiruc, 3 5 PolytJ~ulumiu [ lioraniinij?cra], 
and 43 Phytoliths, Gcolitlis, rind Zoolitlis [Sponge spicules, &e.] ; 
(terrestrial) 68 Polygastricu [Diatoms, Infusoria, &c.], 2 Nema- 
toids, 2 Eotifers, an Acarid, and some Phytoliths. 

Several new species ore figuhd in the €our plates. Those in 
PI. I., Foraminifera, appear to bo according to the nomen- 
clature of English naturalists :- 

Fig. 1. Nonionina; 2.  Planorbuliua; 3. Planorbulina; 4. Dis- 
corbina, D. rosaccu ; 5.  Pulviiiulina awiculu ; 6. Nonioiiiiii~ ; 
7. Cassidulina ; 8, 9. Pulviiiulina, iicnr P. Kurstci~i ; 10, 11. 
corhim g~obl l~ar is  ; 12. vilgv~ina &hcibersii, vas. ; 13. Kryu- 
lkia S'chrcibersii, var. ; 14. PulvinuZinu giunctulata ; 15. Planor- 
bulina ; 16. Discorbinn, with germs ; 17, 18. Planorbulina ; 19. 
Nodosaria. 

These [resemble in their ,fucies tlie North-Atlantic and Arctic 
Foramini€oid Fauna figurcd and described in '' Phil. Trans.," VOI. 
clv., 1865. 

Of the 16 figured specics, Dr. Ehrenberg states (p. 464) that 12 
are new and known only in tlie Polar zoiic. 

The following were obtained f'rom more than 1,000 feet depth :- 

tioned (p. 444) :- 

(Above, pp. 192, 193;) 

- Ro!alia I-Irgcmanni - Planorbulina. 
R. ibex - Planorbulina. 
R. microtis 
Nonionina crysln1lin:L = Discorbina ? 
Aristerospira discus = Discorbina Karstciii, vas'. 

Strophoconus hyperboreus = 

- 
- - Pulvulina auricula. 

A. cucullaris - - Discorbin. globulari8. 

Planulina profunda - - Planorbulinsi. 
Virgulina Schrsibersii, VUI: 

yellowish soft animal substance still filled tho shells of A&o- 
J?)i?'a borealis (Nonionina), A. corticosn (Pz6~Vi??u~i?~apU?actulata), 
[ L l l d  Notiioninn KoldcEczocyi ; from 168-5 10 feet. 
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XCIX.-PLANTS from EAST GREENLAND, collected by CAPT. 
GRAAH, and determined by PROF. HORNEMANN. 1832. 

[Narrative of an Expedition t o  the East Coast of Greenland, &e., 
under command of Capt. W. A, Graali, kc., translated from 
the Danish by G. G. Macdougall, &c., 1837, Appendix II., 
pp. 177-8.) 

I. PLANTS found in QUEEN-MARIA'S VALLEY, N. Lxt. 63'38', 
W. Long, 41' 35'. 

IIippuris vulgaris, Linn., var. 
t e trs phy 11 a. 

Veronica snxatilis, L. High up 
nmong tlie cliffs. 

Elpi is  areiiarius, L. 
Rlclieinilla alpina, L. 
~'olygonum vivjparum, L. 

4 iilobium origanifolium, L. % igh up among the cliffe. 
E. latifolium, L. 
E. angustifolium, L., var. denti- 

culata. Less than on the 
West Coast. 

Erica cmulea, Willdenow. 
Vaccinium uliginosum, L. The 

leaves larger than on the 
West Coast. 

Saxifraga stellaris, L. 
Cerastium alpinum, 11. 
Potentilla nives, L., var. l'er- 

liaps a new spccics; tlie 
under surface of its Icavcs 
not white. Not yet found on 
the West Coast. 

1'. retusa, Itetz. IJigh up 
:Imong the cliffs. 

Rubus snxatilis, L. High up 
among the cliffs. 

Euplirasin officinalis, L. Eight 
inches: one to thrcc inchcs: 
011 the West Coast. 

Bartschin alpinn, L. High up 
among the cliffs. 

Arabis alpina, L. 
Erigeron alpinus, L. ; and vnr. 

uniflora, Spreng. 
Gnaphnlium alpinum, L. I-ligh 

up among the cliffs. 
G. sylvnticum, L., var. furcato, 

Wahlenb. High up among 
the cliffs. 

Betula nsnn, L. EIigll up 
among the clifk. 

Carex, S ~ J .  Without flower, 
Balix glnucn, L. 
S. herlmcen, L. 
Equisetum arvense, I,. 
Aspidium fhgilc, S w arts. 
Lycopcli inn alpinum, L. 

I[. PLANTS found st the ISLAND o f  I h M I S A K ;  N. h t .  63" 35', 
W. Long. 41' 35'. - 

Veronica saxatilis, 1;. 
Alchemilla alpinn, L. 
Caqanu la  rotundifolia, L., var. 

iiniflorn. Rnnnnculiir liyl)cr~ioreus, L. 
Epilobium Iatifolium, L. Lwgw than on the West Co:lfit. 
polygonum viviparum, L. Thymus scrpyllinn, L., vnr. 
SaxifJ aga ciespitosn, var. gran- 

lundica, Retz. Bartschia alpina, L. 
s. stelbaris, L., var. pygma?a. Drabu muriceIh, W:iIIiIcnb. 

Not  yct found on the West  
Coast. The flower and fruit 
arc, us in many Greenland 
p h t s ,  large in proportion to 
the S t d k  and lcuvcs. 

Stelluria humifusn, Itottbmli. 
Cerastiiim xlpinum, L. 
Lychnis d ~ l ~ n ~ ,  r,. 

prostratn. 

Leontodon tarax:iouili, I,., v:~.  
Erigeron nlpiiius, L. ; tint1 VIU.. 

Hieracium alphum, L. 
unifloru. 

I_- 
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C.-BOTANY of the EAST COAST of ARCTIC GREENLAND. 
Extracted from Die zweite deutschc Norcipolal.falirt,”” 
&e., Vol. ii., Part I., 1874. 

~.--PLANT~E VASCULAEES (pp. 12-61). By Dit. Fn. EUCHENAU 
and DR. W. 0. FOCKE. 

[The names and localities only are here extracted, without the remarks 
and descriptions.] 

I. Ranunculacea. 
1. Ranunculus glacialis, L. At many damp @ccs on tIic 

islands. 
2. R. nuricomus, L. Slopes of tho I~aiscr-Fran~Joscl,h 

Fjord. 
3. It. nivalis, L. Common. Sabinc, Clavering, Littlc-Pcn- 

dulum, and Jackson Islands, and Capo Broer-Ruys. 
Collected by Sabine also. 

4. It. pygiimus, Wahlenb. Littlc-Pcndulum and Jnclison 
Islands. In W. Greenland, GO” 43’-72O 48’, accoiding 
to Lange. 

11. Papaveracea. 

Noticed by Scoiesby and Sabinc. 

6. 1’ap:~vcr iiuciicnulc, L. Common, especialilly at Sa1)iuc 
Island. 

6. hmbis pctrsa, 2. Probably from tlic IC.-Franz- Joseph 
Fjord. 

7. Cnrclaininc beIIidifolin, L. S&inc nnd Little-Pendlllum 
Islands. W. Grecnlnnd, G0°-720 48’, :~ccording i o  

8. Vesicnria nrcticn, R. Br. IIoidelbecrbcrg on the IC.-Pr.-,J. 
Fjord, nt 400-800 ft. W. Greenland, G 9 O  40’-70” 41’, 

Pendulum, 
Clnvcring, Jackson, nnd Snbiric Island3 ; tlie K.-l+.-eJ. 
F,j orcl. 

Sabine 
rind Ch-wing Ishiids ; the Fjord. 

Noticed also by Scorcsby ant1 hbinc. 

111. Crucifera. 

Ambis  alpiiza was found by Scoresby. 

Lnngc. 

Laugc. 
9. Dmba nrctica, Vdil. (Flor. clim. t. 2294). 

10. 1). Wdilcnbergii, I-Iartni. (Flor. dnn. t. 1420). 

- 
* Botnny, k c .  of East Greenlanil, pp. 3-137 : 

I’rctEtw by Dr. Pr. 13nclieiiuu, pp. 3-4. 
Cliiuate and Plant-lifc i i i  East Greciilr~nd. 

Vasculiir Pliints. 

Mosses. 
Lichcus. 
A l p .  
2’tnigi. 
Ihift Wooilfi. 

By Ih. Adolf Pnnsch, 

By Dr. Fr. I3ueheniiu and Dr. W. 0. Poclcc, pp. 
pp. 6-1 1. 

12-61, 
By Dr. ICilrl Muller, pp. G2-74. 
By Dr. G. W. liiirber, pp. 78-82. 

By Oburfiiuin~~atli  G. Z~l lcr ,  pp. 83-87. 
I3y 1)r. 11. F. Donor(1e1i nnd Ilcrr 1,. Xncltcl, pp. 88-96. 

By l’rof. Dr. Grcgo~  JCrau.;, pp. 97-137. 
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11. D. dpina, L. Sabinc, Clavcring, Shannon, and Jackson 

12. D. mpestris, R. Br. (Flow dsn. t .  2421). D. Airta, L., 23. 
The Fjord; 

13. D. muricella, Wahlb. (nivalis, Liljeb. nec DC.). Sabinc 

14. Cochlearia fenestratttt, R. B. (3). Walrus, Sabine, and 
Hooker (Scoresby), C. an- 

Islands ; Capc Broer-Ruys ; the Fjord. 

alpicola, Wahlenb. Flor. lapp., p. 175. 
Clavering and Jackson Islands. 

Island. 

Little-Pendulum Islands. 
g6cu et C. sp. ? (Sabinc), C. fenest?*ata ? 

IV. Caryophyllea. 
15. Silene acaulis, L. Frequent in thick tufts. Sabinc, 

Littlc-Pendulum, and Jackson Islands ; Capc Brocr- 
Ruys. Collected also by Scoresby and Sabine. 

16. Wnhlbcrgella (Lychnis) apetala (L.), Fries. In  damp 
grass and among wct mosses. Sabinc, Clavering, and 
Jackson Islands, Cape Broer-Ruys. Found by Sabinc 
also. 

Sabinc m(X Clavering Islands ; 
the Fjord. W. Greenland, 65’ 38’-720 48’, Lange. 
Probably :dso under the name Lychnis dioica, var. 
n a m ,  Hooker, in Sabinc’s collection. 

18. M. trifloruin, (R. Br.) V:LU Sabine and Shannon 
Islands. 

19. Arcnaria Ciliata, L. On fertile damp earthy bottoms, 
nior:iincs, &c. Sabine, Clavcring, aiitl Jackson Islands ; 
Cape Broer-12uys ; slopes of the K.-Fr.-J. Fjord. 

The typicd form in Salinc 
Island. var. y Giescckii, Lnngc in Rink (AZsine Gieseckii, 
Hornemann, Flora tlanica, t. 1518) at many placcs ; 
Sabine and Jaclrson Islands ; C a p  13.-Ruys ; tlic 
Fjord. Found by Sabinc also. 

21. AI. biflora, Wahl. Sabinc Isl. W. Greenland, G0°-720 48/, 
u p  to 2,040 feet above tlic *ea, Lxngc. 

22. 1X:iIimtlius pcploides,* (L.) Fries. var. oblongifoZicr, 
J. Large, MS. In thick liei.l,age at the foot of steep 
cliffs ; Clavcring Island ; near Capc I30rl:~se-Warrcn. 
Mentioned 11y Sabinc. W. Greenland, GOO-GP 19’, 
Lange. 

St. Xdwardsii, 12. Br., S’t. 
nitida, IIoolrcr (Scoresby). Wide-sprcad. On dry 
turf :tnd among 0 t h  plants. S:hinc, Shannon, :~nd 
Jaclisoii I q h d s ,  C:Lpc Brocr-ltuys ; the Fjord :it 
nl)out GOO ft. higli. Collected by both Scoresby :m1 
Siibinc. 

24. St. humifusti, Rottb. In  meadows. Sabine Idand, 
noticed by Sabiiic and Granh. Not rare in W. Green- 
land. 

17. Melandriuni affinc, Valil. 

W. Greenland, 60° 50‘-72O 48‘, Lange. 

20. Alsinc rubella, Wahlcnb. 

23. Stellaria I o n g i p ,  Goldic. 

St. cerastioidefi, L., also was found by Sabinc. 
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25. Cernstium alpinum, L. var. lanata. Very general. 

C. lati$olium mentioned in Xcoresby’s list, is now 
Found also by Scoresby, Sabine, and Graah. 

regarded as quite doubtful. 

V. Bosacea. 
26. Dryas octopetala, L. Very geiieral, and forming thick 

clumps on the ground, zhs in  tho Alps. Vas, integri- 
folia, Vahl, occurs in W. Greenland according to 

27. Potentilla pulchella, R. Br. (Flor. dan. t. 2234.) Clavoring 
Isl. The typical form occurs also in Arctic America 
and in W. Greenland ; and a distinct variety in Spitz- 
bergen. 

28. P. nivea, L. On sunny slopes; Sabine and Jackson 
Islands ; the shore of the Fjord. I n  Sabine collection, 
var. a and p (Hooker). W. Greenland, 64O-72’ 48’, 
Lange. 

The most 
common plant, at most of the places visited. Probably 
tlic snnie as this nre,--Scoresby’s Pot. werna, L. 
(I3ooker) ; also Snbine’s Pot. ~ziwea, var. (Hooker) ; 
and Graah’s Pot. retusa, Retz (Hornemann.) W. 
GI-eenland, 66’ 50’-72’ 48’, J. Lange. 

Lauge. 

29. P. emarginate, Pursh (Flor. dan. t. 2291). 

VI. Onagrariacea. 
30. Epilobium latifolium, L. Wide-spread, especially on 

One of the finest flowcrs 
Seen also by Scoresby, Sabrinc, and 

new bottoms, moraines, &c. 
of Greenland. 
Grdi .  

VII. Crassulacea. 
31. Sedum Rhodiola, DC. Cape Mary, Clavoring Isl. W. 

Greenland, G0°-67”, Lange. 

VIII. Saxifragacea 
32, Saxifraga oppositifolia, L. A wide-spread Arctic plant, 

met with nearly everywlicre, as high up 77” N. Lnt. 
Found by Scoresby and Sabiim also. 

Nearly cvcry- 
where, except at the Fjord. Fouiiii allso by Scoresby, 
Sabine, nnd Grarth. 

34. S.  cornua, L. Newly everywhere. Seorcsby and 
Sabine dso. 

35. 5. rivuli~ris, L. Clavering Jsl. and Cape Broer-RuyY. 
Fouiid by Subine. 

36. S. nivdis, L, Evcrywhccre, especiidly iii wet muddy 
places. 

37. 8. hieracifolig W. & K. Cqie B.-Ruys : Spitebergen and 
Arctic 1:iiicls. 

38. S. Hirculus, L., var. ulpina, Englcr. 011 lnuddy bottoms 
:mil in wet mossy clump. The g1’0~p of l’eiidulum 
Islands, Maclreiizie Bny. 

33. S. cmpitosu, L., var. grcenlandicn (L.). 

Found by Scoresby and Sabinc. 

Found by Sabinc, 
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39. S. flagellark, Willil. Near glacier-broolrs, &e. In  the 

40. S. aizoides, .L. Moraino-earth and s w n m p ~  of the IC.-Fr.- 
Pendulum Group. 

J. Fjord, forming thick turf an2 clumps. 
SUZ. s t e l luk ,  I,. cfoliosch, R. Br.). Also wns found 

by Sabine. 
IX. Composita. 

Gnc6phdizsn~ alpisiwm, L., found by Scoresby, is wanting in 
this eollcction. 

41. Arnica alpilia, & h r .  (11. aupstifoliu, Vahl, Flor. clan. t. 
1524). On turfy slopcs, very general; common at 
Clevcring I., Jackson I,, Mnclcenzie Bay. Slopes of 
the Fjord. Found also by Scorcsby and Sabine. W. 
Greenland, Lange. 

42. Erigon erioccphalus, J. Vnhl (Flor. dan. t. 2299). Soutli 
coast of Clavering I. Noticed by Scoresby, Sabine, 
and Granh. 

E. compositus, Pur& found by Sttbinc, was not 

43. Taraxacum phymatocarpuni, J. V:ihl (Plor. dan. t. 2298). 
Grad1 mentions LC07Z- 

collected in this Expedition. 

A t  nearly every place visited. 
todon taraxacum, var. 

X. Campanulacea. 
44. Campanula uniflora, L. Pendulum 1sl:tnds. Noticed by 

45. C, rotundifolia, L., var. nrcticn, J .  Liingo (Flor. clan. 
On the slopes of tlie Fjord, abiindnnt at 

Graali rnct with it bclow 
In W. Grccnlnnd, GSo-7O0, J. Lnngc. 

S:ibine. 

t. 2711). 
600-800 feet, with P p o l a .  
G3O N. Lat. 

Wide sprend in West Greenland. 

XI. Vacciniacea. 
46. Vaccinium uliginosum, L. Wide spread, on the Islands 

and at the Fjord. Fouud also by Scoreshy and 
Sabinc. In W. Greenland, with vw. also. 

SII. Ericacea, 
47. Andromeda totragon:\, L. A very vrido-sprc:trl Arctic 

plant. Clevcring I., Shnanon I., tllc F.joold, 8rc. 
Scoresby and Sabine also. 

48. Arctostaphylos nlpina, Spreng. 011 the alluvium of 
E1conor.e Bay;  the lC.-Fr.-J. Fjord, &c. Among 
grasses, reeds, mosscs, and Vc~ccinium. Lnngc has 
found it near Sukl~rtoppcn, W. Grccnlnnd. 

49. Rhododendron lnp~ionicum, L. Rarc. Coal Island ; the 
IC.-Fr.-J. Fjord. Pound by Sabinc. Morc commoii 
in W. Grecn1:ind. 

Pcduin pa lus t~e  was found by Sabine, but not by 
this Expedition. 

XIII. Pyrolacea. 
50. Pyrola rotundifolia, L., v : ~ .  areiiari:L, Rocli. Very 

plentiful nt 600-800 feet, on grassy dopes, at ilie 
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I<.-Fr.-J. Fjord. 
Auct., abounds in W. Greenlaiid. 

Another form, 1’. grand$’o~a, Rad., 

XIV. Empetracea. 
51. Empetrum nigrum, L. Coal I. ; Mackenzie Bay. Found 

by Scoresby. W. Greenland, 6Oo-72O 48‘. 

XV. Polemoniacea. 
52. Polemonium humilc, Willd. (1’. acutz@omni, Willd., 

P. pulchcllttni, Bung., P. cupitatuni, Eschsch., P. 
Richardsoizi, Hook. et Am., P,pz~Zchc~rinzu~~z, Hooker). 
Very characteristic for East Greenland, where it is 
general; but it is not known in S. or W. Green- 
land. 

Veronica alpina IVW gatliered by Scorcsby, but not by 

63. Euphrasia oiiicinalis, L. Rare, at one spot under tlio 
.Hirgcrnieistei* Crtigs, i n  Jnclrsoii Id. 

64. Pcdiculnris hirsutn, 1,. Coninion. Foiincl by Snbine. 
Coiitinon also in W. Grcenlnnd. 

XVI. Scrophulariacea. 

this Expedition. 

XVII. Plumbaginacea. 
65. Armcrin maritima, Willd. ( A .  Si6i~icu,  Turcz. in DC. 

Prod., XI., 678 ; Flor. dan. t. 2769). Rarc. 
Sabiiio lslniicl ? Found by Sabiile dso. 

XVIIJ. Palygonacea. 
64. Oxyria digyna (I,.), C:inipcl. A very wide-spread Arctic 

plant  id vcry grcgmiorrs ; :it iienrly all plnccs visited. 
Also Scoresby and Sxbinc. 

~ m i i i y i a  X s h ~ Z i c u ,  L., f’ouiicl by Sabilie in E. 
Giwnlnnd, :ind more cuiiiiiion in W. Grcenlnncl, 
was not collected by this Expedition. 

XIX. Betulacea. 
68. Betula naiia, L., vnr. genuinn, Regel. Forming a thick 

bush on the edge of the moraine, 800-1,000 ft., on tho 
s l o p  of tlio IC.-Fr.-J. Fjord. 

XS. Salicacea. 
69. Sdix arcticn, Pnllns. A t  all the locnlities visited. Also 

observed by Scoresby ( ‘ 6  S’ulilc aff. glaucu: et Ziniosce ”), 
Snbine, :tiid Gmah. 

GO. Luzulit hyperborea, R. Ilr. 
XXI. Juncacea. 

A clinractcristic Arctic 
plant, found at most of the localities. Also by Scores- 
by (“ Lzizuln wczmtt r ,  Hooker ”), and Snbine. 

61. Juncus biglumis, L. Snbiiie Id. ; Cape Broer-lluys ; the 
Xj?rd. 

62. J .  triglumis, L., vnr. Copelandi, Buchonau. Moraino 
at the IC.-Fr.-J. Tjord. 

63. J. castaneus, Sm. I<.-Fr.-J. Fjord. 
36122. 0 0  
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XXLI. Cyperacea. 
64. Carex rupestris, All. Rare. Jackson 1~1.; Cape B.-Ruys. 

Wide-spread in Greenland. 
65. C. nardina, Fries. Rare. Clavering and Jackson Islands. 

More common in W. Greenland. 
66. C. fuliginosa, Sternb. et Hoppe. Bottoms with streams. 

Clavering and Sabine Islands ; K.-Fr.-J. Fjord. 
Middle-sized specimens are from widely in the dps. 

67. C. subspathacea, Wormsk. One specimen from the 
Fjord. W. and S. Greenland, 6Oo-G2" N. Lat., Langc. 

68. C. rigida, Good. One specimen, Cape Broer-Ruys. 
Widely spread in W. Greenland. 

69. Krobesia caricina, Willd. Moraines :it the Fjord. W. 
Greenland, 6 4 O - 7 2 O  N. Lat. 

70. Elyne spicata, Schrad. Cape B.-Ruys. In  W. Grocn- 
land, wide-spread. 

71. Eriophorum polystachum, L. Sabine Id. ; Clavering Isl. ; 
Cape B.-Ruys ; the Fjord, &c. Collected by S:Lbine also. 

72. E. Scheuchzeri, Hoppe (capitaturn, Host). Clavering 
Isl. ; Cape B.-Ruys ; thc Fjord. Scorcsby and S a b' ine. 

Common everywhere, in damp 
low-lands. 

(Flor. dan. t. 2523). 
With Catccbrosa Zattfolia at the N.-Fr.-J. Fjord. T h o  
tallest grass pl:uit in East, Greealand. Not rare in 
W. Greenland. 

75. Hierochloa alpiiia, 1L et S. Shannon, Sabine, and Jack- 
son Islands, &e. 

7 G .  Descliampsia lxevifolia, R. Br. Rare. Cape Phillip 
Broke. By Sabine also. Limited to East Green- 
land. 

77. Trisetum subspicatuni, P. de B. A rather common Asetie 
grass. Jaclrsoii Isl. ; Clavering Isl. ; Citpe Broer-Ruys. 
Scorcsby and Sabine. S.-W. Greenland. 

'78. Catabrosa (Pliippsia) algicla, (sol.) Fries. Sabine and 
Shannon Islands. 

79. C. (Colpodium) latifolia, (R.I3r.) Fries. Cape Broer- 
Ruys ; the Fjord. W. Greenland, 70'-72" 48'. The 
next tallest grass after Calanz. purpurescens. 

80. Poa abbreviata, R. Br. Clavering 181. K.-Fr.-J. Fjord. 
81. P. arctica,'R. Br. (and varieties). Gcneral and abundant. 

Probably P. Zaxtc of Scoresby's and Sabinc's collec- 
tions (I-looker) is a variety. 

82. P. cmsia, Sm. 
83. P. annua, L. (3) 

Glpccria (Poa) anyustutu,, (R. Br.) Fr. (near to GI. 
muritinzu, M. &- IC.), in S d h e ' s  collection, was 
not sent home by this Expedition. 

84. Festuca brevifoli:i, R.  Br. Forming turf Jackson I. ; 
Clavering I. ; Cape Broer-Ru s (this is Fcstcstucu &nu, 
var*, of Sabine's coll,, Hooker?. W. Greenland, 

XXIII. Graminea. 
73. Alopeeurus alpinus, Sm. 

64. Calamagrostis purpurascens, Br. 
Also by Scoresby and Sabine. 

Wide-spread in W. Greenland. 

Spitzbergeii. 
Geiicrd and :~biiiid:tnt. 
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85. Festuca (7). Viviparous, forming thick turf. Sabine I. 
Scoresby bas a Pestuca vivipai*a ; and Lange F. ovina, 
var. vivipura in W .  Greenland. 

XXIV. Filices. 
86. Woodsia Ilvensis, R. Br. The slopes of K.-Fr.-J. Fjord, 

at 700 feet. Dr. Kuhn :-W* Ilveizsis, It. Br., 
emended, var. hyperboreu, R. Br. ; foiwza pilosclln 
(Ruprecht) Milde, 3%. Europ. p. lG2 W700dsiu pilo- 
sella, Eupr. Beitr. III., p. 54, t. 

Jackson 1. ; Clayering I. ; 
tlie Fjord. Noticed by Sabine and Grah.  Dr. 
K u h  :-e. jknqilis, Bcrnh., 1, forma arctics; 2, 
formu Zobulato-de?ztuta, Milde, Fil. Europ. 1). 148. 
K.-Fr.-J. Fjord. Common on both mountains and 
plnins in Germany. 

88. Equisetum scripoides, Michx. 

Spec. origin. ! 
87. Cystopteris fragilis, Bcrnh. 

XXV. Equisetacea. 
I n  mud and uncles Vacci- 

sziunL dig. ,  on the east side of’ Sabiile Islniid iicar the 
shore. 

In wet placcs, 
Sabine I, Capc Broer-Ruys, &c. 

At some places in W. Greenlnid. 
89. Eq. arvense, L., var. boreal0 (Bongard). 

2.--J;ist oj‘ tJbe Plaiits collected hy the CWW of tho 4 L  IZu~isa,” iz 
XoutJi Greeqaland, ut tJic end of tJwip. long ice-jour~icy t~szdc~* 
Cc13‘t& 13. li: A. Ifiysntami. Pp 59-61. 

1. Thalictruiii alpinurn, L. 
2. Ranunculus R C C ~ ,  L. 
3. Coptis trifolia, Salesb. 22. Tnri\xacum ofiicinnlc, I,., 

5. Draba incana, L. 23. Vacciiiium uliginosum, L. 
6. Cochlearia officindis, L., 24. Andronied:b hypnoides, L. 

Tar. arcticn. 25. Azalca procumbens, L. 
7. Viola Muehlcnbergiana, 26. Rhododendron l:q>ponicnin, 

Ging., p. minor, Ilook. L. 
(Flor. dan. t. 2710.) 27. Lcdum lutifoliuni, Ait. 

8. Viscaria alpiaa, (L.) Fries. 28. l’hyllodocc COXUIC~, Gr. 8~ 
9. Stellaria cerastioiiles, L. God. 

10. Corastium alpinum, L. 29. Pyrola rotundifoh, L. 
11. C. triviaie, Lli, 30. Thymus serpyllum, L., vnr. 
12. hthYlW maritimus, Fr. borculo, Lmge. 
13. Alchcmilla alpinu, L. 31. Veronica dpina, L. 
14. A. vulgaris, L. 32. Bartsin dpina, L. 
16. PotcntiIIa tridentnt:i, ~ u r f i ~ i ,  33. Pingaicula vulgslris, L. 
16. Sedum rhodiol:t, IX. 34. &meria maritiin:t, Willd. 
17. SaxifragglL nizoon, Jacq. 35. l’luntag-o Borealis, r,gc. 

36. I~lmlox :Lcctos:\, 1,. 
19. s- cepitosa, L. 37. Polygouuin vivipiwsum, L. 

20. S. nivnlis, L. 
21. Antmaaria dioiai, Giirlii. 

4. Cadimine pratcnsis, L. vw. palustrc (UC.) 

18. S.  oppositifolia, L. 

0 0  2 



38. Einpetruni iiigrutn, L. 
39. Retnln intcrinedia, Thomas 

(see Eabington, Revis. 
Flora Iceland, Journ. Lin. 
Soc. 1870, xi. 45;  Nor. 
dan. t. 2852.) 

40. 13. nana, L., y, iutermedia, 
Regel. 

41. Salix myrsinites, L. 
42. Streptopus nmplexifolius, 

DC. 
43. Platanthers Kmnigii, Lindl. 
44. Juncus trifidus, 1,. 
45. Carex rarifolia, Sm. 
46. C. nigritella, Drejer. 
47. Scirpus czspitosus, L. 

48. Eriopliorum cnpituhm, 

49. PhIeuni alpinurn, L. 
50. Ponpratensis,L., VW. arctien, 

51. P. alpina, L. 
52. Aspidium lonchitis, SW. 
53. Polystichuin spinulosum, 

54. Lycopodium solago, L. 
55. L. annotinurn, L. 
56. L. alpinum, I;. 
57. Equisetum arvcnse, L. 
58. Aninnita (Agaric Fungus, 

Host. 

J. Lange. 

D C. 

p. 90.) 

3.-REEiIARI<S on the FLORA of EAST-ARCTIC GREENLAND 
(BucIIENAu).-~’~,. 20-2 1. 

Tho vcgetntion of East-Arctic Grecn1:mil ggrces in ,211 iniportmt 
points .with the well-lrnown flora of West Creclilnnd. On the 
south consf, of East Grccnlnnd, 1Zcinis:tl; Islniicl, 63’ 37’ W. Lnt., 
examined by Grad:, is the most northern spot wliosc vegctation 
is thoroughly known. Bctwccn Kemisnk and I~niber-Franz-Josegh 
Fjord lie nearly nine degrees of unsc:n.clied territory. Scorcsby 
landed at only one intervening point; but cvcii rcckoniiig tlic 
Sound named aftcr him as part of‘ the known northerly raiige of 
coast, there remains n gnp of scvcn degrees bctwcrn the extreme 
points waiting for exploration. We see, therefore, why the flora 
of the soutliern part, and that of the northern part of Emt Green- 
land differ so greatly, Whether within that great space of tho 
nine, or of the seven degrees, n sudden limit ZI. yl*adn:~l bransi- 
tion between these two botanical regions is to lJE! fonnd, is quifc 
unknown. As far OS we lcno’ry1 the south part of Enst Greenland 
has no plant but what the west coast possesses. Tho northern 
flora of the east coast, on the contrary, is c1i:mctcriscd by some 
peculiarities. The following plants h:wc bccn Sound on tho 
northern, but neither on the southern coast of East Greenlaiid nor 
in West Greenland :- 

1. Ranunculus glacialis, L. 6. l’yr011~ rotunilifolia, L., var. 
(very doubtf‘nl for West 
Greenland.) 7. Polemonium Iiumilc, Willd. 

8. Juilcns trigluniis, L., var. 
Copelandi, Guchenan. 

typica !) 9. Dcschniiipsin brcvifolin, 
1L. Ur. 

:wenaria, Koch. 

2. R. auricomus, L. 
3. Dryzs octopetala, L. (forma 

4. Saxifraga hieracifolin, W.K. 
5, S. Hirculus, L. 
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Of these plants some are represented in' West Greenland by 
similar species or varieties :- 

1. Ranunculus glacialis, L., by R. n@rIns, L. 
2. Dryas octopctala, L., by Dr. intcgrifolia, J.V:diI. 
3. I'yrola rotundifolia, L., var. arenaria, Koch., by R. rotnudifolia, 

4. Juncus triglumis, L. var. Copelandi, Buchennu, by J. triglumis, 

Of tlic characteristically North-eastern Greenland plants, tho 

L. Tar. grandiflora, Radde. 

L. (typicus.) 

follo\viiig live in Spitzbergen and its islands :- 
1. Ranunculus glacialis, L. 
2. Dryns octopetala, L. 
3. SaxifragnhierRcifolia, W.K. 

4. Saxifraga Hirculus, L. 
5. Polemonium humile, WiIId. 

To the west of' Greenland, on Melville Island, in the Arctic- 
Aincricm archipehgo are :- 

1. Ranunculus auricomus, L. 
2. Saxifraga hieracifolia, W. 4. Deschampsitt brevifolia, 

All these occur also in Arctic Europe. Ilastu~zcuZ~s (iut. ieomi~, 
Sux, hict.acifoZia, 8. r&~cuz~s, PoZ. huniile, and Dcsch. brevifo-blia, 
pre wide-spread h c t i c  plants, diose absence in West Grcrn1:ind 
1s moro rcm:wkable than their presence in East Grccnlticd. On 
tho other hand, Ranzcnc. glnciaZis is a Europcan, Alpine, nnd 
Scnndiiial,ico-Spitzbcrgcn species stretching toNorth-castcrn Green- 
land, but not over other Arctic regions. Dryas  octopetala is rc- 
prcscntcd in thc Arctic-American :~rchipelago, it1 West Grecl~l:~nd, 
and in maiiy other northern stations, by Dt.. isztep$uZin, wanting 
in  Europe. Should the occuri'ence of this species in Hpitzbergeii 
during the Post-plioccnc pcriod (llccr, Flor. foss. arct. ll., 2, p. 91, 
t. 16, f'. G9), be ~ ~ b s t i ~ l t i t ~ t e d ,  Dv. octopctalu must be regarded ns 
!laving inigratcd from Enrope, und Ut.. isateg?jfoZia as supplant- 
ing riice. 

The vtiviefy nvenariu of Pyt.oZa t.ottciidfolin, distribulecl in 
Middle ICuropc on sand-duiics, in company with littorid p1:1111i1 0 1 1  
the rwi-coast mid in the Vulth (Swilzcrlund), is still the banie in 
thc Arctic regions. Tlic iicw varietics JIUWUS t r i g l t ~ ~ ~ k ,  var. C o p -  
h d i ,  E., ~ t . a f i c c  itiuricc~la, viw. I'ccnschii, LL, :~nd ~cim1i-ngcr hicru- 
cifolia, w. & IC., have been added to the Arctic-WaPt C+reenltlnd 
Piora by tlic Second German Expedition. 

3. Saxifraga hirwlus, L. 

& l<. R. Br. 
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CL--The MOSSES of EAST-ARCTIC ’ GREENLAND. By DR. 
Die zweite deutsche Nordpolarfahrt, KARL MULLER. 

vol. ii., pp. 62-74. 1874. 

[The names only of genera and species are here enumerated.] 
1Iypnum sarmcntosum, Walil. 
11. Sclircberi,” Willd. 
$1. nitens, Schrcb. 
13. straniincum, Dicks., var. Iaxi- 

11. strainincum, Dicks., var. flui- 

€1. julaceum, Vill. 
11. apiculatum, Thed. 
1-1. cirrhosum, Schw. 
H. plumosum, Sw. 
11. salcbrosum, Hoffin. ? 
€1. Mildeanum, Schpr. 
EI. polyganium, Schpr. 
11. uncinatum,* Sw. 
1-1. fluitans, var. pscudoutra- 

miaea, C. Mull. 
€1. Wilsoni, Schpr. 
13’. revolvens, Sw. 
€1. pratense, IC. 
EX Lamulosum, var. jnlncce. 
€1. revolutum, Lindb. (H. I-Ieu- 

13. molle, Dicks., var. 
13. chryscum, Hsch. 
Mnium affine, Bland. Dim- 

M. subglobosum, Br. Eur., vxr. 

.folium. 

tans. 

fleri, jur.). 

cions. 

nusilla. I-Iermanhrodile. 

M. (aulacomnion) palustre, 
IIdw., and var compacta. 

Timmia Austriaca, I-Idw. 
T. Megapolitana, I-Idw., and 

var. 
Bsyum pseudotriquetrum, 

Schw., var. 
B. celophyllum, R. Br., and var. 

compacta. 
E. teres, Lindb. 
13. rutiltlns, 13rid. 
B. nitidulum, Lindb. 

B. cernuum, Br. & Sch. 
B. Arcliangelicum, Schpr. 
13. Algovicum, Scndtn. 
B. arcticum, Br. & Sch. 
B. Uromnei, Schpr. 
B. bimum, Rclireb. 
B. cirrhatum, 13. & H. 
B. demissum, Hook. 
B. Ludwigii, Spr., var. gracilis. 
13. nutans, Schreb. 
B. annotinum, I-Idw. 
E. crudum, Schreb. 
Meesea tristicha, Br. & Sch. 
M. longiseta, Hdw., var. luxu- 

Bartrarnia ithyphylla, Brid. 
B. fontana, Sw. 
B. caespitose, Wils., var. com- 

Conostomurn boreale, Sw. 
S1)achnum innioides, L., var. 

S. Wormskioldii, Sw. 
Polytrichum commune, L. 
1’. polarc, C .  Miill. 
Encalypta procera, Br. Eur. 
E. rhabdocarpn, Xchw. 
Grimmia npocarp, Hedw. 
G. unicolor, Grcv. 
G. (Dryptodon) l’:~nschii, c. 
G. (Rliacoinitriurn) cancsccns, 

G. lanuginosa, C. M., and VUP. 

Gnenibelia arctica, C. M., 

Barbula ruralis, Iidw. 
B. leucostoma, R. Br. ? 
Trichostomum rubellurn, RR- 

benh., var. denhta. 
T. (Uesmatodon) Laureri, 

Schultz. 

rians. 

pacta. 

compacta. 

Mull., 11. xp. 

C. M. 

arctica. 

n. sp. 

* Broyht also from S.W. Greeulnud (Juliamhnnb) by the crew of the 
“ Hansa. 
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Distichium capiIIaceurn, Br. Dicranurn strictum, Schl., var. 
Eur, compacta. 

Leptotrichuni flexicaule, Hpe. D. arcticum, Schpr. 
Angstrcemia Wahlenbergii, C. Weisia curvirostris, Syn. Musc. 

Miill. 

Clavcring, Shannon, WaIrus, Sabine, and the Pendulum Islandu, 
cape Borlase-Warren, Mackenzie Bay, and the shores of tho p e a t  
ICaiser-Franz-Joseph Fjord are the chief localities. 

(211.--The LICHENS of EAST-ARCTIO GRESNLAND. By. 
Die zweite deutsche Nordpolsr- DR. G. W. KBRBER. 

fahrt, vol. ii. p p  75-82. 1S74. 

[Only the names of genera and species are here enumerated.] 

Usnea melaxantha, Ach. 
Stereocaulon paschale, vnr. gra- Ehrh. 

cilenta, TIL Fr. 
S. nlpinum, Law. 
Clndonin rangiferina, L., et sil- 

vatice, EIoffm. From Julians- 
. haab, S.-W. Greenland ; R. Panschiam, Rbr., n. sp. 

brought by the crew of the 
(‘ Hansa.” L. subfusca a, 5 bryontha 

Cetraria nivalis, L. (Ach.), Kbr. 
Peltigera rufescens, Fr. 
Imbriaria stygia, p, et lanata, 

1. alpicola, Th. Fr. Kbr. 
I. olivacea, L. A. rosulata, Kbr., n. sp. 
Parmclia muscigciia, Ach. Psora ruliiformis (Wahl.). 
Pliyscia parietiiia 7, ectanea, Blastenia fuscoluton, Dclts. 

Ach. (PI&. fullax,  Hcpp. ) Uitctorn polytropa, Ehrh. Plea- 
Gyrophora :uithracina, WulC tiful. 

(‘j?owna icssclata, Ach.) BiIimbia Ecgeliana (T-Iepp.), 
G. cylindrica, L. Khr. 
G. arctica, Ach. ( G. p~oboscidca Bucllia stigmatea, Rch. 

B. Copelandi, ICbr., 11. sp. 
G. Tramitziana, Kbr., 11. sp. B. Payeri, ICbr., n. sp. 
G. Koldeweyi, KIN-., n. sp. Lecidclla sabuletorum, Schr., ct 
Alnphilorna elegans, Lk. Vory forma dcpaup*ata. 

abundant. L. tiubulotornm, var. maquala, 
A. muroruiii p, miniatum, Flk. 

Iloffm. L. goniophila, Flk. 
Acaroapora peliscypha, Wnhl. 
( q u  zosu, Ian). 

Candolaria vitellina, ElirIi. alpicoln, Walil. 
Calopisma Jungermannis a. inops, ICbr.3 n. fip 

(vahl.), Th. Fr. 

C. aurantiacum 5, holocarpum, 

C. mydaleurn, Kbr., n. sp. 
Rhinodina turfacea, Wahl., et  

p, microcarpa, Hepp. 
R. mnitcraa, Ach. 

Lecanora Hageni, Ach. 

L. subfuscn, var. allophana. 
Atrosulphurea, Wahl. 

Ad;. Aspicilia celcarea a*, ochracea, 

P, arctica, ICbr.). 

L. IIanssticn, Kbr., 11. SI’. 
Rhizocarpon geographicurn, vap. 

Sporastatia Morio, Ram. 
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Orpl~niospora Grconlandim, Eudopyrcninm rufescens, Ach. 
Kbr., n. gen. et  sp. 

Raphiospora flavovirescens, Pertusaria glotncrat:t, Schl. 
Dclrs. Tichothecium pygmaum, Kbr. 

Localities as with the Mosses, above, p. 583. 

E. d~dalcum, ICmph. 

(3111.-The. ALGB of EAST-ARCTIC GREENLAND. By 
Obcrfinnnzratli G. ZELLER. (Die zwcite dcutsclie 
Nordpolarfahrt, ii. pp. S3 -87. 7 874.) 

[Only the iiames of families, genera, and species, are here 
extracted.] 

L. digitata, Lx. (Hufgygia dig., 

F U C E l E .  

Fucus vesiculosus, L., var. cva- 

LYNGBYE~E. 
Kg. Lyngbyn glutinosa (?), Ag. 

Chmtomorpha melagonium, ncscens ? 
CONFERVACEB. 

Kiitzing. (Conjervu melug., CALLITEIAMNIEB. w. Pr M.) 

(Zypzcmu lit., Lyngb.). 
l’tilota 8errata, Kg. (I’t. pZu- 

niosu 6, scrrutcc.) Also from 
Ju1i:tnslia:ib M.-W. Greeliltlnd. 

Rliizoclonium litoreurn, I<g. 

ECTOCAIWEAC. CYSTOCLONIEAC. 
Ectocarpus ochr:~ccns, Kg. 
Stypocauloii ecoparium, Kg. 

Cystoclonium ~~~iq~tir:isccns, ICg. 
Only from Ju1i:tnsliaah. 

ENTEROMOI~PIIEB. TYI.OC’IIIPEB’.. 

Enteroinorpha r~iitilos:~, Iloolr. Coccotylus 13rodi:ri, 116.. ( P h y  Z- 
lophom Brod., Ihrv . )  

!kfI~SOGI,AlACEiE. POLYSIPIIONIEB. 
Chordaria fingelliformis, Ag. l’olysiphonia stricta, Grev. 

SPOROCIINE&. DELESSERIEAC. 

LANINAILIEB. 
Laminaria phyllitis, Lx. (Ac- 

Desmarestia nculcata, Lnmx. Phycodrys sinuosn, Kg. (Dc~cs-  
seria, Ls.), and var. lingu- 
Ixtn, Ag. 

cording to  Agarclh, possibly DICTYOSIPIIONILE. 
only a young form of L. sac- Dietyosiphon fccniculaceus, 
charina.) Grev. 
Kiitzing’s system is followed by the author. 
The localities are Walrus Island, Capo Wynn, and Sabiiie 

Idand. 
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CIV.-%’UNGI, fro111 EAST-A~ETIC G n E l c ~ ~ n i . ! ~ .  By DR. 
H. F. BONORDEN. From “ Die zweite dcutsclie Nor 
polarfahrt, ”vol. iii., pp. 8S-90, l S 7 4  

[Names only extracted.) 
Lycoperdon fwcum, Bon. 
Lycoperdon bovista, I+. 
1’axilliis b’risco-tomoIltosus, Fr. 
Agaricus simiatae, Fr. ? 

Agaricus, sp. ? 
Iq ton in ,  81). ? 
Lnctariiis, si). ? 
Leucosporus, si). ? 

B*o??z South Grecsrland. 
Amaiiita (Agariciis veginntus, Ag.). 
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CVI,-DRIFT-WOOD of EAST-ARCTIC GREENLAND. From 
the Memoir by DR. GREGOR KRAUS, in “Die zweite 
deutsche Nordpolarfahrt,” vol. ii., pp. 97-1 32. 1874. 

Of the 25 pieces of Drift-wood and two sninll pieces of Bark, 
aubmitted to the Author, one specimen was found in the IC.-Franz- 
Joseph Fjord, and the others near the l’endulum Islands. Re 
submitted them to an exhaustive botanical examination, 

Twenty-two of the 25 Woods wcre Coniferous four certainly 
belonging to Larch (Lurix sibirica, Ledcrb. ?), and probably 
13 others ; and 5 to Larix Sihiricu, Led., or Piceu obovatu, Led., 
probably tlic latter. Of the two bits of Bark onc belongs to Larch, 
and the other possibly to P c e a  exeeZsa. Of three remaining 
specimens, two are Alder, possibly Alnus incana, L. ; and one 
probably Populus tremula, L. 

That Siberia is the source of the E.-Greenland Drift-wood, as 
if, is (according to Agardh) of that of Spitzbergen, Dr. Krans 
regards as very probable. He  adds his opinion, moreover, that 
there is strong support for Grisebach’s hypothesis, that the Flora 
migrated from Siberia, by Novaya Zemlyn and Spitzbergon, to 
Greenland and Iceland, in succession. 

CVIL-GEOLOGY o f  EAST-ARCTIC GREENLAND. 

 GENERAL ACCOUNT of the GEOLOGY, by Fx, TOULA. From 
the Procecdings of the Imperial Geological Institute, Fcbru- 
nry 20, 1872. 

See also 
“Die zwcitc dcutschc Nordpolnrfahrt.”*J 

DR. TOULA reported that the geological and palzontological 
speciincns collected in East Greenland, bctween ’73” and 76” N. lnt., 
by Lieut. Julius IJnyer and Dr. Copclmld, had been examined 
by Dr. F. Lcnz and Dr. Fr. Toula, under the supcrintend- 
cnce of Prof. F. von Hochstetter. Snbiae, Pcndulum, and ICulin 
Islands were bcst represcnted in this collection. The wholc 
continent of Greenland, hctwecn 73’ and 7G0 N. lat., coiistitutcs 

Q Zweitcr Band. Wisscnschaftliche Ergcbnissc. %we& Abthcilung. 
Leipsig, 1874. 

1. preface, by Ferd. von IIochstctter. 
2. Geology of Zast Greenland bctween i3O :mil 7 6 O  N. lat., with a geo- 

logical Sketch-map. P. 475. 
(1.) General sketch of the geological constitution of IC. Grcenland. 

By Dr. Eranx Toula. P. 475. 
(2.) Description of the local Geology in E. Greenland. By Dr. 

0. Lcnz. P. 481. 
3. Description of Mesozoic Fossils from Kuhn Xsli~nd. By Dr. Fr. 

Toula. (With two plates.) P. 497. 
4. Analysis of Roclcs from E. Greenland, by IIcir John Stiiigl, in Prof. 

Uauer’s Liboratory. 1’. 508. 
5. Bossil Plants from E. Grccnland. By Prof. 0. IIecr. (With u 

[Communicated by Count A. G. VOX MARSCIIALL, C.M.G.S., &c. 

P. 471. 

PlUte.) P. 512. 
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a crystalline u massif," cut into by fjords extending far inwaibd. 
In the above-named islands these crystalline rocks are associated 
With Mesozoic and Cainozoic deposits. Some of these islands are of 
volcanic nature, such as Shannon, wliere crystalline rocks exist only 
on the N.E. extremity, and Sabine nnd Pendulum, both entirely coin- 
posed of Basalts (Dolerites and Anamesites) and of Basaltic Tuffs. 
Tlie Basalts extend along a line striking N.E to S.W. They 
begin on Shannon and continue through Sabine, the protruding 
peninsula between Falsc 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 Broer Ruys, and Cape Franklin. 
According to Lieut. Payer's statements, the Basalts constituto 
immense tappings, spreading in form of plateaux, seldom bearing 
volcanic cones of any height. They occur under the form of 
Dolerites (crystalline granular aggregations of Labradorie felspar, 
pyroxene, and magnetic oxydule of iron), or of finegrained 
Anamesites (genuine peridotic Basalts), occasionally of amygdaloid 
tuff-like or scoriaceous Basalts. The Amygdaloids generally include 
Zeolites (Chabasite very frequently), and double-refractive Calcite. 
Along the coast of Flat Bay the Ananiesite takes the form of 
walls, 8 feet liigli, and is columnar in structure, thc columns 
nieasuring 5 to 7 feet in length and 18 to 2 feet in breadth. 

Miocene beds exist €rom the S. end of I-Ioclistctter's Foreland to 
S. from Cape Seebach, in a height between 300 and 500 feet, 
along the foot of a crystalline ridge. They become narrower as 
they advance northward, where they take the form of yellowish, 
finc-grained Sandstones with moulds and casts of a Cytheren-like 
Bivalve. A quartzose Sandstone with cnlcareous cement exists 
on Sabin0 Island. The Sandstones o€ tlic S. side of Mount Germaiiia 
illclude shaly beds with ~ m o d i u n i  c~kticskism e~t~ocrcniruai, .ivliicl1 
occurs also in a blackish-brown Sh:tle, aiid in tlw grey shaly 
Sandstones W. of Mount Germnnia. hi these beds have been 
foulid leaves of Popukts wcticrr and D ~ O S ~ ~ Y M  2jmchpscpaZn, 
indicating these bcds to bc c o e d  with thc Miocenca of Atano- 
I~crcllr~k ( W. Greenland, 7" N. lat.), Iccland, and Spitzbergcn.* 

Mesozoic deposits.--Jurassic Marls and Sandstones were met with 
on the E. and S. side of Buhn Island. Calcareous Sandstones with 
0rg;anic remains arc found on the S. coast of False Bay. Tlie 
Jurassics on the E. ca:ist of Kuhn Island are M:irls and fine- 
grained Suudstones, with IL Fnirna very 1ie:irly allied to that of the 
h s s i a n  Jurassics. On the S. side thcy 111'0 coarse-grained Sand- 
stones and shell-breccias, with Coal-scams. They rest on crystal- 
line rocks, forming u high central ridge with glaciers. Aucella 
concentyica in five varieties, connected by intermediate forms, is fre- 
quent on the E. coast of' ICuhn island. The genus Aucellc~ is 
frequent in all tho Russian Jurassics, extending from the Lowcr 
volgi~ llortllw~rd to tllc mouth of the I'ctschora, and is lrnowvn to 
qccur in Spitzbergen (Aucc~?la M o s ~ c ~ s ~ s ) .  I ts  wcstornmost 
hinit is tile E, coast of Kuhn Island. 'The other organic remains 
----... 

* See ubove, pp. 378, 432, &c. 
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from this locaIity are : C y p k u ,  sp. ( C y p .  &ssolq Iccys.) ; 
scvcral Bclcnznites, among them well-preseryed specimens of Bel. 
Panderinnus, d’Orb. ; Bel. absolutzs, Fiscli. ; and indeterminable 
fi-agmcnts of a Ihird species. The Ammoisites nre rcpresented only 
by two specimens ; one indeterminable, highly involutc, with a 
nearly circular transvcrsal section ; the other n ticw species, 
Yevispliinctes Poyeri, somewhat similar to, but evidently different 
from, Anznzon. invohttts, Quciist., and Animon. sti*iolcrris, Rein. 

The Jurassics (Middle Dogger 3) of the S. coast are brown- 
ish micaceous Sandstones, and a seam of bituminous fissile 
Cod, associated with iiidistiiict and indcterminable fragments of‘ 
plants. Possibly these beds may provc equivalent to the Car- 
bonaceous Jurassics of Brorn, Mull, and Sky (Scotland). These 
finc-grained Sandstoncs include an abundance of a middle-sized 
Ostrea, an incomplete cast of Goniomya v-scviptn (Sow.), moulds 
and casts of Myacites, sp. indet. ; JfodioZa, sp., reminding us of 
Mod. Strrjcskiana (d’orb.) ; Aviczrla, sp., possibly Avic. lk’ucnstcri 
(Goldf.), and an undetermined Belemnite. A coarse-graincd 
variety o f  these Sandstones, abundant in shells, iriclndcs an Ostrea- 
like Bivalve with fibrons shell ( Trichites, Lycctt ?), two species 
of Patella, a NeT-ita (Nev.  7~eniispAre.&o, Roein. ?), moulds and 
casts of Tirochi~s, and spines of JZchinida. 

The Sandstone on the southern coast of Fnlsc Rny is very cal- 
careous and light-coloured, with cavities including crystals of cztl- 
c;wcotis spar. Thc only band-spccimon collectcd inclndcs a Rhyn- 
clioiiclln pcr€ectly ngrccing with IZh. efissic.os(attr, Sncss, a cha- 
racteristic Rlmtian form,-a yoiing ini1ividn:il of a ~mootl i  and 
cquivdvc TercbrcrtuZcr,-:i small, ncnrly circular, smootli J’ecten,- 
some indistinct casts of Biv:ilvcs,-and a b u n h i t  sections of Cida- 
rite spines. 

I’nlzozoic strata scem to bc widcly cxtcndcd on thc N. coast of 
Fr:uicis-Josepli Fjord, in tlic form of ~ ( 1 ,  b~owii, blncisli, and 
grcciiisli, somewlint c:dc:ireons cl:ty-sI:itw, without nny tr:tco of 
orgmic reinailis, nn t l  of grey or bltick, wliitc-veined compnct 
Limestoncs. Possibly tlicsc may bc :tnalogoIls to  thc Cnrboni- 
fcrous Limcstoncs. 

Finc-grained GIIC~SRCS, f~*ecjuently scpardh iii to I :~~n in le ,  prevni] 
: L I I ~ O I ~ ~  the crystnllinc roclrcs. Those from thr h n c i s -  Josepll 
lpsjord contain Garnct (Alninndinc) in distinct 1~llonlbic dodc- 
CILlJCdr2 up io ~ I I C  size of the fist. O l i g o ~ 1 : 1 s ~ - ~ i i ~ i s s c ~  occiir :it 
Y a p %  Peak (7,000 fect altitude), in the ivc rnmost p r t  of the 
snille fjord, together with Gncisso‘id MicadiistS. A fine Ain- 
phiboiic Gneiss, with Amphibole Crystdh, two inches in lengtli, 
nppears on the north point of Shannon Island, farthcr ~iorthwnrd 
:It IIaystack, and a t  Cape Schuhmacher, S.E. point of Kiiliri 
1d:nid. Granitic rocks are rather subordinate, :is gncissic Granite 
n c ~ r  Cape Koner, and the large-grained Grmitite bctwcen Besscls 
Bay and Cape Secbach (N. of Hoclistetter Porclnnd), a compound 
of white and reddish Fclspar, Quartz, and black Mica in large 
lamella Crystalline Dolomite is imbeddccl in the Gneiss of False 
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Bay. It offers two varieties : t,lie one iioarly compact and yc~ovv- 
ish-white, the other coars~Iy crystalline nnd Ihieish-wiiito, wit11 
abnndnnt interspersed lamollnr Grq)lii te. 

 LIST of MESOZOIC FOSSILS from EAST GREENLANIL Ex- 
tracted from Dr. FRANZ TOULA’S Memoir in ‘‘ Die zweii,c 
deutsclie Nordpolurfahrt,” vol. ii., 1874. 

Pcrisphinctes Payeri, n. sp. 
Ammonites, sp. ind. 
13elemnites Paiiderianus, d‘Orb. 
B. nbsolutus, Fisch. 
13. Volgensis, ci‘Orb. ? 
E., sp. i d .  
Aucclln concentricn, ICcys. (non Fisch.). 

9, ,, var. rugosa, IC. 
7 9  ,, vw. crassicollis, IC. 
1,  ,, vnr. sublmvis, IC. 
9 9  ,, WT. rngossinin, iiov. 

~-~ 

P. 498. Jurassic Fossilsfion, t7he East Coast ?I* K u h  Islimrl. 

Cyprinn, sp. 

Pp. 505-6. J?~mwic Ilbssils~fi~on~ t h  J I O ~ J I T  qf 1G1h Id(tM’. 
Osl ren. 
Gonioniyn v-scripta (Sow.). 
Myacilcs, 61). ind. 
Modiola. Str:ijeslrii-~nn (d’orb.) ? 
Avic1il:b Mnensteri (Goldf.) ? 
Belelllnites fusiformis (Quenst.) ? 
Trichites, 813. 
pntelln Aubentoiicnsis, cl‘Arch. ? 
Patell:i, si). 
Neritn hcmisphzericn, lloni. ? 

15chinite spines. 
, I  lroclllls, SI’. 



2. Hochstetter's Promontory. Coal and sandstone without 
plant-remains. 

3. Sabine Island. In shales and sandstones on the east 
slopes of Hasenberg and Germaniaberg, both about 
74%' N. lat. 

Taxodium distichum miocmmm, Hr., the most abun- 

Populus arctica, Hr. 
Diospyros brachysepala, Al. Br. 
Celastrus, sp. 

dant fossil plant in Sabinc Island. 

These are of Miocene age, and belong to a plant-beariug forma- 
tion like that in W. Greenland and Spitzbergen. Of the four 
species above mentioned, three arc found also in W. Greenland. 
Prof. HEER remarks (p. 515), '' I have stated in my 6 Miocene Flora 
'' ' of Spitzbergen ' that Spitzbergen has 25 species of Miocenc 
." plants in common with W. Greenland ; and I have mentioned 
'' these species in particular, Taxodium distichurn, Segztoiu 
LL brevifoliu, P o p d u s  arctica, P. Richavdsoni, P. Zuddachi, 
'' Cory Zus Mcicquawii, Quevcus plutas~ia, Q. Gvaenlaiidica, Plc i -  
'' tunas acevoides, Andvomcdu p~otogcea, Vibuvnuna ~tli?/nipcvi, 
c r  Comus hype?~borea, Ilcdem Mcicclt~?ii, Rhamnus Zridani, 
'' Puliurus Colombi, and NordsnsRia?Ldiu boreulis. As thesc 
'$ species had been found in W. Greenland at  70" N. lat., and 
66 in Spitzbcrgen at 78O,  I remarked that very probably they once 
6' spread over a grcat iiitcrmediate land and the whole of North 
'6 Grecnland, and that they would be found in the Tertiary beds 
6' of East Greenland (I-Ieer's ' Flora Spitsberg.,' p. 12). This anti- 
'' cipation has bcen fulfilled by the finding ofPopulzcs arctica and 
'' Tazodium disticlium on Shine  Island, where probably fur tlicr 
" scnrch would discover the other above. mentioned species. The 
'' 1 1 % ~ .  clistichum is of tlzc greatest interest, ns i t  was cctrtninly 
(' the most abundant trce in Miocene Spitzbergen and Wost 
" Greenland, and cxists still as far as the Southern States of 
'' Nosth America." See above, Prof. Hew's later researches, 
pp. 378, et scq. 

CVII1.-On ROCK-SPECIMENS from SOUTH GREENLAN~, 
collected by PROF. G. C. LAUBE. By DR. KARL VRBA. 

[ Sitzungsberiehte d. k. A h d .  Wissenschaften, Wicn, Math.-Nnt. 
CI., vol. 69, pp. 91-123. 1874. With three p1ates.J 

DR. IC. VEGA describes the following, both as to constibution 
I 

:md structure :- 
1. Griciss from llluidlelc Island (Lat. C i l O N . ,  Long. 42koW.), 

associated with a coarse-gmined IiornblendTc gn&sodd 
granite. It is fine nnd sometimes loosely grained mix- 
ture oE blnclc- byown mica, yellowish-grey fclspar, greyish 
quartz, and some garnet. 
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2. Thc Gruuilc of the south end of Greenland, from along 
the east coast, on ILiiig-Christian-IV. Land, Sedlevik 
Island, the district of Friedrichsthal and Liclitenau, and 
elsewhere. It is hornblendic at Munarsoit. It contains 
apatite at the South Cape of Christian’s Island. 

3. Eudialyte-syenite of the I-Cittisut Islands, W. of Fried- 
richsthal. 

4. Orthoclase-porphyry, piercing the hornblendic granite 
and over-lying red saiidstonc of Ignllilro Fjord. 

5. The Diorite of the many greenstone-dykes in tlie granite 
of both East and West Greenland is mostly a coarse- 
grained mixture of hornblcnde and plagioclase. 

6. Diabase, of plagioclase and augite, occurs on King-Chris- 
tian-IV. Land, :~nd is not common. 

7. Tlic Gabbro of tho Lichtcnau Fjord consists of plagioclase, 
diallage, and pinchbeck-brown mica. 

8.  “ Weicl’Lstein ” (“ soft stonc ”) of the Grecnlanders :- 
1. Seipcdne ,  at Unortolr Fjord, bordcring a dylro of 
dioritic porphyry. 

For  some of these localities, compare GIESECRI?~ List, above, 

Elzolib in the Island of 1~iklrcrtarsui.soeIr. 

2. CZinoeliZore, (Zoc. imog.). 

p. Mg.--EDITOR. 

CIX.-SPITZBERGEN. 

Besides the rcfercnces to the Natural History a d  G~ology of 
Spitebergen in this “Manual” (see Index, kc.), nothing can be given 
lierc except references to, and brief iiotcs from, soinc of the inorc 
important incrrioirs and boolrs conccrning the country, such xs :- 

I. (1.) PAUL GAIAIARD. Voyage en Islandc ct nu Groenland, 
SUY la Corvette “La Reclicrchc,” en 1835-36, &c. In  parts, 
8vo. Paris, 1838-40 (3) ; and Atlas, fol. 

f-Iistoire de la Voyage, &c. (I., 1838). Instructions for Sweden, 
Norway, and other parte of Scaudiniivia ; for Spitzbcrgcn (p. 412), 
Bcar Island (p. 414), Jan Mayen (p. 424). At p. 415, Elic dc 
Beaumont notices the possible relation of the Carboniferous plants 
of Cherry (or Bear) Island, with those of Mclville Island und 
hgloolilc Bay (Parry). Full geological descriptions and illustra- 
tions of Iceland tire given. 
In the Atlas, the pleto of Cardiwn Gra:da~~dicu~w by Beck 

(for both Iceland and Greenland), i s  tlie only Nat. Hist. illustra- 
tion for Greenland, except some Fish. 

The (6  liccllerche ” had in 1836 visited Iceland, and roundcdis. 
Greenland, touching at Fredriclrshaab, of which p h c  a11d its 
Peoplo the Atlas contains sonic vicwa. The “ Lilloisc,” which tlic 

Rccllorcllc: 9’ wcllt to seck, hai l  visited tlic Exist Grccnland const 
in Lnt. 69’ N., 
6 C  

Long. 27” w. in  1833. 
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(2.) PAvr. GAIMAJ~D. Voyngcs tlc In Commission Scientifique 
rlu Nord, en Scandinnvic, en L:tponie, 311 Spitzhclg et nux Ferijc 
cn 1838-40, &c. I n  parfs, Svo., Paris, 1842-48 (T), ani1 A h ,  fol. 

DDNTOC~CT, geology, metallurgy, and che~nistry ; and Evge‘nc 
Bolert, geology, mineralogy, and metallurgy, for Scandinavin, 
Perce, Spitzbergon, Nova Zenihla, l’ola~id, kc. A. Bruvuis, 
Ch. dfu7*~i7zs, &c., Physical Gcogruphy, Botany, &c. Bivnlet, 
kc., Birds, Thomuin, ~ C ~ ~ ~ S C P I ,  Bc., Fisl~es. I<rijycv, Cmstnccu. 
Boeck, Rhizopods, &c. &c. 

Many good viemu of clif&, mow, ice, places, and people, &e. 
11. Reiscn nl~cli clem Nortlpolnrnicr i n  den Jahren, 1870-71, &c., 

Mit Beitriige zur  l?m1n:4 I”loi-n, nnd Geologic von Spitzbergen 
und Novajn Senilja, von M. Tn. VON IIICUGLIN. 8vn. 3 vols. 
1873-74. 8vo. Ilriinswiek. 

Zoology : Vertebrata, 111). 3-229. Invertebmt:L, pp. 229-269. 
Botuuy : Pliancroganis of Spitzlicrgen, p. 269, kc .  Cryp- 

tog:tnis of Spitzbcrgcn, 11. 282, ckc. 
l’linncrogains of Novayn Zemlyn nnil Wnigatsch, 1). 286, &c. 

C r y p t o p n s  of Novu~? %einly:L nix1 Waiptscli, p. 307, &c. 
Endophytic Fiingi of Spitzbcrgen :tnd Novayn Zemlye, p, 

317, &c. 
Geology : Geology of Spitzlmgen,. 1). 325, &c. Elevation 

Drift, 

Gco1ogic:il notice of Novsy:~ Zcmly:~, 1). 3/48, k c .  

of tlic Coast, p. 328, &c. Glaciers, p. 339, kc .  
ac., !I. 3-12, &e. 

111. Ainong flic %oologic:il I\ ork5 also :~l’c* Ilic mcmoirs by 
Prof. Ar.~micr) NEWTON, 1’i.occcd. Zoolog. SOC. I,ontlon, Nov. 8, 
1864, y11. 494-502 ; by the l k v .  A. I<. I h r O N ,  in thc “ %oologist,” 
scr. 2, vol. vi& pp. 3:62-’72 ; i x ,  ] p  3805-22, 1873-4 ; by 
Dr. 8. A. I,. M ~ ~ I ~ c I I ,  011 tlie Molluscs of Sldzlmgen, in tho 
“ hnnnllcs (10 In Soci6tL 31‘J:hmIogique dc 13elgique,” iv., 1869, 
pp. 8-32, ill wl~icli rcf‘c~*cnccs :tlso to formrl. mticc8 of‘ tlic Molluscs 
will be foiuicl. Also OTTO ‘l’ornrr,~,’~ “ Bidrug till Spitsbergens 
Molluskfauna jcmt e, en :illmiin 6fvci-&lj nf hrkliska Regioiicns 
natiirforlii“rllnncle~~ oc11 fornticle Utbredni11g.” ~ V O .  Stocltholiii. 
1859. 

Iv. I n  Sir JOIIN I~ICIIARYSON’S “ Polar Regions’’ (8170. Lon- 
don), 1861, are some notices of the Nat. Hist., Geology, &. of 
Spitzbergen, at pp. 66, 201, 203, 204, 210, 259. 

Notes d J o u t  Spilzbergcn ; with ap1)cncIix by 
Woodward, Prcstwicl1, Salter, EIorncr, m i l  T. R. Jones, Quari. 
Journ. Gcol. SOC., YOL w i .  pp. 428-441, 1860. Some of the 
infi~rniation in tho abov? i h  wpeakd also in J. LAMONT’S (‘ Scnsons 
with Sea-liorscs.” 8vo. IInrst and Blucket, London, 1861. 
VI. Tilc Geology of Spitzbergon lias been Inrgely treated of by 

Prof, A. E. NOI~DPNSXCI~LI), in his ‘( Geografidc och geognostilc 
Beskrifiiing iifvcr Nordijbtta Del:wne af Spitzbergcn,” $c I(ong1. 
Veti;.-Alud. I-Itlntll. vol. iv., No. 7. Translated into English, 
“ Sketch of the Geology of Spitiborgcn, by A, E. Norilcnskjold.” 

V. 6. LAMONT. 
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wi th  two plates, including coloured map and sections. 8vo. 
Stockholm. 1867. 

Prof. Nordonskiold enumerates tlic rcsearclics of Parry (1 827), 
Keilhau (chiefly Bear Id., 1827), L o v h  (1837), Robert (1838), 
Torell and Koi*denskiold (1858), Lamont (1858-9), Blomstrand . 
(18G1), Nordcnskiiilil and M:dingrcn (1864) ; mil tlic results of the 
ldceontological worlc by Voii Buch, De Koiiinck, Salter, Lind- 
strom, ani1 0. EIccr. 

This work affords the following condensed vicw of tlic geologi- 
caJ scrics reprcscnted by tlie rocks and strata of Spitzbcrgcn 
(lip. 50, 51.) 

1. Crystalline %ocIcs. 
I .  Gmnitc and gneiss. 
2. Vertical and contortcd strata of mica :uid liornblande- 

schist, with hcds of quartzite, cryst:illine limcstonc, and 
dolomite. 

11. Hecln-Hook Formation. 
1. Sfxntn, at lcnst 1,500 fcct in thiclcncss, mil11 i'ossils, 

ing of red mid green elay-sl:itc, grcy white-vciiied 

2. Red ferruginous slates and conglomernlcs, witllout fos- 
limcstonc, :uld quartzite. 

sils ; of less cxtcnt mid unsscertaincd thiclrncss. 

111. Mountain-limestone. 
1. liyss-Islaucl limestone, or rather dolomite, non-fossili- 

Thiclc- 
ness about 500 feet. 

2. Cape-Faiishawc strata, containing Corals ; 1,000 fcct at 
tlie most in tliiclriiess. 

3. Lnycrs of hyperite. 
4. Upper part of the Mouiit~in-limestone, consisting of 

cdca r~ous  saiidstonc, limestone, gypsum, : i d  flint, 
:hounding in fossils, mid 2,000 fcct in thiclrncss. Bo- 
tween tlio strata nrc cxtcnsivc scams of hyperite. 

5. A very oxtensivc and regular bed of liyperitc, stretching 
from Mount Edlund to the Thoumiid Islands. 

fcrous ; traversed by beds of quartzite and flint. 

Iv. Triassic Formation. 
Black bituminous sIi:ilc, stratified hyperite, limcsf one, copro- 

lite beds, and sandstone, with rcmsins of Saurians,' 
Nautilus, Ammonites, &e. j about 1,500 fcct in thick- 
new. 

v. Jurassic Formation. 
Slmlcs, linie.stone, mid sandstone, abounding in pyrites, and 

A t  Mount, trrlvcrscd by :I sm:dl senm of hyperite. 
&rardII the tliiclrnoss amounts to 1,200 fCCt. - 

* Described allti namcil as ~c/ltlyosniirus polaris, Icht. Nordc7zskicrZlii, aud 
* : O h  Spitsbqphsis ,  by J .  W. Ilubicrc, ICsq., F.J%.S., kc., in tho " Biliang 
(( ''11 k;, Svcnslca Vet. Aka& ~andlmgiw, vol. i. NO. 9 ; 8vo. Stocliholm, 

1873. 

P P  36122. 
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YI. Miocene 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. Becent Deposits. 
Deposits belonging to the glacial period, present glacier 

If Pl iocem or Post- Tertiuy beds exist ut Spitzbergen, they 
n x  most liltcly to be met with either in the interior of the penin- 
sti1:b between Ice Sound and Bell Sound, the only tract of any 
extent uncovered by ice, or on tlie eastern shore of Barents Land 
and Stuns Forcland. A complete exploration of the first-named 
place, especi;tlly, would be of great interest. Doubtful traces of 
Post-pliocenc beds rverc found on the shore south of thc entrance 
to Bell Sound. 

VII.-CIr. MARTINS, Le Spitzberg : Tablcau d‘un mehipel j 
l’6poquc glaciaire. ‘‘ Bullet. SOC. GQolog. de la France, s8r. 2, 
vol. xxii. pp. 336-348. 1865. 

VII1.-J. C. WELT~S, “ T h e  Gateway to the Polynia ; A 
Voyage to Spitzbergen.” 8vo., London. 1873. 

In tlic Appendix t o  this book tliere nrc some notes on tho 
Natnral History of Spitzbergen. 

TIicre are no Coleoplcru in Spitzbergen ; mliile 21 species arc 
recorded as having been found in W. Greenland. 

Of IIymcnoptera there are 13 species, and only thrco have 
been noticed in W Greenland. I n  the latter country Lepido- 
ptera arc rclatively abundant, 26 having been described; while but 
one spccinicn has, as yet, been noticed in the former. 

Of tho Diptera, howcvc~; there are 49 in Spitzbergen, and only 
26 i i i  W. Greenland ; and no Hemiptera, against four W.-Grcen- 
1:intl species. 

A t  pp. 351-355, the following rdsunid of Prof. 0. I-Iecr’s rc- 
searches on tlie Miocene l’lanrs, &c., of Spitzbergen is given. 

The fossil plttnts belonging to the Miocene period of Spitz- 
liergcn have been ably treated by the distinguished naturalist, 
Oswnld I-Icer, in the ‘‘ Kongliga Svenska Vetcnskaps-Academicns 
“ Handlingnr,” for 1869. The results fully prove that a warmer 
climate existed in Spitzbergen when these plants flourished. ~n 
liis list of the Miocene Florn hc idcntifies- 

detritus, &c. 

Of Insects i t  is mid- 

3 spccies of Fungi. 
1 ,, Alga. 
1 ,, Mosses. 
2 ,, Ferns. 
1 ,, Equiseta 
5 ,, Cypress. 

17 ,, Poplar. 
3 ,, Taxiniesc. 
I ,, Ephedrinese. 

14 species of Grasses. 
10 ,, Cyperacem. 

1 Y Y  Rushes. 
2 ,, Aroiderc. 
1 ,, Typbacm 
2 ,, Alismacczc. 
2 ,, Jridesc. 
4 ,, Salicinez. 
3 ,, Betulacee. 
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5 species of CupuIifesm. 

1 ,, Polygonem. 
1 ,, Chenopodiacem. 2 ,, Rhamneae. 
1 ,, Elmgnem. 1 ,, Juglandcoe. 
2 ,, Lynanthera. 2 ,, Pomacca. 
1 ,, Ericncez. 1 ,, Rosacea?. 
1 . ,, Olcacea. 1 ,, Aniygddex. 
2 ,, Cnprifoliaces. 1 ,, Lcguminosrr. 
8 ,, Araliacea. 21 ,, Dubia sedis. 

I t  will be seen from this list that tlic plants of a temperate 
region once existed there; and individuals of the samo species are 
found in the districts named below in the following order- 

25 in Greenland. 

2 species of Ranunculaces. 

2 ,, Tiliaces. 
Platanem. 2 ,, Nymphoeaces. 

9 )  

8 in Jceland. 
5 on the Mackenzie River. 
7 in Alaska. 

30 are rocognised as belonging to the Arctic Flora. 
10 97  77 ,, Baltic Flora. 
5 9 9  ,, Scliosonetz. 
2 $, ,, the Bonn Coal. 
8 99  93 ,, Wetterau. 
8 ,, Bilin. 

11 9 )  ,, Switzerland. 
5 Y 9  ,, France. 
8 Y Y  ,, Italy. 
2 97 ,, Kumi (Greece). 

Inscct-fauna is rapresented by 23 species. 
Of the 9 families of the Coleoptera, the list contains- 

Cambus ; 2. Scrropalpw ; 1. 
Dytiscidw ; 1. Donacida; 2. 
Sylphicke ; 1. Chrysomelidm ; 2. 
I-Iydrophiliclm ; 1. Curculionidm ; 4. 
Elateridm ; 2. 

9 ,  

Of tho Orthoptevn, BZatta Iiyperborea is the sole sopresentative ; 

Of tho Marino Fauna in the Miocene period these are- 

and of the Hymenopteva there arc two epccies. 

Tcrebratula graadis. Ostrca, sp. 
Dentalium incrassatum. Pcrna, sp. 

Pecten, sp. Buccinum, sp. 
Corbula Heukelinsi. h'atica phasiandn. 

Dentalium, sp. Turbo, sp. ? 

Corbula, sp. 
Of tllo polyzoa, 8 now species of Lunulites. 
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CX.-F'RANZ-JOSEPH LAND. 
( l . ) -NoTEs  on the LAND discovered by the AusTRo-IiuNGARIAN 

EXPEDITION under LTEUT. WEYPRECIIT and LIEUT. PAYEE, 
in 1872-4.-By JULIUS PAYER. 

[By Permission , from tllc 1%. Geograph. Soc. Proceedings, 
November 1874, xix. pp. 17, &c.] 

At p. 24 Licut. Payer says (' Tlie newly discovcrcd country 
(Franz-Joseph Land) equals Spitzbcrgen in extent, and consists 
of sevcral large masses of land-Wilczck Land in tlic cast, Zicliy 
Land in the west, mhich are intcrscctcd by numerous fjords and 
skirted by a large number of islands. A wide sound-Austria 
Sound-separates tliesc inasws of land. I t  exkilds north from 
Cape Hansa to about Iat. 52" N., wlierc Rawlinsoii Sound forks off' 
towards the north-cast. Tlie latter we wwc able to  tracc with 
the eye as far as Cape Buds-Pest. 

6( The tide riscs about 2 feet in Austria Sound, and exercises but 
a small effect, merely causing the bay-icc to break near the 
coasts. 

Its brond, horizontal sheets, 
nild the steep tablemountains, mhicli rcc:ill tbc Ambas of 
Abyssinia, impart to  the country its pccdiar physiognomy. I ts  
geological features coincide wit11 those o€ portions of North- 
eastern Greenland. A Tertiary coal-bearing sanclstone occurs 
in both; but only small beds of Brown-coal mere discovered. 
On the other hand amygdaloid rocks, which are so freqiient in 
North-eastern Greenland, were not inct with in Francis-Joseph 
Land ; and, .whilst tlic rocks in the south were frequcntly aphtmi- 
tic in thcir texture, and resenibled true basalt, those in the north 
'vvcre coarse-grained and contained nepheline. 

( 6  I t  is an established fact that portions of North-eastern Grcen- 
land, Novaya %emly%, and Siberia, are bcing SlOlvly upheaved ; 
and it was therefore very intcrcsting to meet with Raised Beaches 
dong tlic shores of Austria Sound, which attested that R, fiirnilar 
upheaval was taking place there. 

"Tlic mountains, as a rule, attain a height of 2,000 or 3,000 
feet, arid only towards tl!? south-mcst do they yppear to attain an 
altitude of 5,000 feet. l h c  extcnsivc depressions between thc 
mountain-ranges are covercd with glaciers, of those gigantic pro- 
portions only mct with iu tlic Arctic Ecgions. Only in n few 
instances were 'IYC able to dotcrminc tlie daily motion of the 
glaciers by direct measurements. On tlic coast they usually form 
mural precipices, 100 to 200 fcct in height. The Dove Glacier 
on Wilczclc Land is undoubtcdlp onc of the most considerable of 
the Arctic Regions. ?.'he glaciers visited by us wcrc characterised 
by their greenish-blue colour, thc paucity of crevasses, and extra- 
Ordinarily coarse-grained ice, a Rmall devclopinent of moraines, 

'( Dolerite is the prevailing rock. 
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slow motion, and the Considerable thickness of the annual Jaycrs. 
The ne've', or gIacia1 region above tho snow-line, was much more 
elevated above thc sea than in Greenland or Spitebergcn. 

" Anotlier peculiarity which eliaractcrises all tlie low islands in 
the Austria Sound is their being covered by a glacial cap. 

" Thc vegetation is Par poorer tlian that of Greenland, Spitz- 
bergen, or Novaya Zemlya; and, excepting in the Antarctic 
Regions, no country exists on the face of the earth which is 
poorer in that respect. The gciieral physiognomy of the Flora 
(but not that of the species) resembles that mct with in the Alps 
a t  an altitude of 9,000 or 10,000 Get. The seas011 during which 
we visited the country was certainly that in whicli vcgctablc lific 
first puts forth its appcnrancc, and most of the slopcs ~vcre still 
covered with snoiv ; but evcn the most favonred spots nrnr tlic 
sea-level, which were no longer covered with suom, mcrc ~umblc 
to inducc us to arrive at a different conclusion. On Icvrl spots 
even we scarcely mot with iiiiything but poor and solitary bunches 
of Grass, a few species of S:ixifragc, :Lnd Sik?iie ucaztlis. Dcnsc 
carpets of Mosses and Lichens wcrc inorc abundant, but most 
abundant of all was CL Liclirii--the ~vintcrly 7;TtzbiZiras.ia nwtica. 

" Drift-\voocl, mostly of : ~ n  old d:ite, W:LS iiiel with 011 iiiaiiy 
occasions, but oiily in vcry siii:ill qunntitics. We once saw lying 
only a trifle higlicr than tlic watcr-linc the trunk of :I Larch, 
about a foot thick, and sonic 10 feet in length. The Drift-wood, 
like our vcsscl, had probably been carried to these latitudes by the 
Tviuds, in all lilieliliood from Siberia, and not by currents. 

"The country, as might have been supposed, lias no Human 
inhabitants, and in its southern portion scarcely any animals 
cxccpting ~ce-Bears are mct with. 

Many portions of thc newly discovered conntry are chxcced- 
h0-1 beautiful, ihough it bc:~rs throughout tlic imprcss of Arctic 
rigidity." 

Licnt. P:~yor rcni:irks (11. 24.) tlint in January 1874, oii 
Count Wilczclr Ishid,  south of Franz-Joseph Land, 6' tlic visits 
of Bears were as frcquent then as t h y  had been at other seasons 
of' tlic year: they came close np to thc ship, and were killed by 
regular vollcys fired from drclr. Tho Bears hcre arc ccrtniinly 
much lcss ferocious than tliosc we met with in Eastclm Gr~~cnl:iiicl, 
where they iiot unfrequcntly :Lttaclied us, ani1, on 0110 o c c : ~  
sion, t h y  cvrn carricd one of tlio crcw out of the ship : here t1ic.y 
Gcncrally took to flight as sooii as TVC iiiadc oiir nppcarance. 
" As rcg:wds thc disputed qucstioii mhcther Ucws pass the 

Jvinter in a dormant state or iiot, w\vo observed that :yio~igst tile 
tY!eat nuinber sliok by us during two winicrs, tliere wns llot 11 

slnglc €einaIc ; :u1(1 during our second slcdjic-expcclitioll in dlc 
spring of 1874, we CVCII discovcrcd a tunnel-shnped mintcr liolo 
111 a snow ~0110 lying at tlic fuot of a cliff, wliich wtis in1i:hitcil by 

female  car an(1 her cubs. 
'6 On encon11tering Bears, wc found it gencrnlly UOS~, advan- 

tagcow to fire after tlley had npproachcd within a distanco of 50 

9 y. 

Or 80 paces. 
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6c. . . . . . We frequently encountered Ice-Bears while in the 
Rawlinson Sound [much further to the nortli]. They came 
towards us whenever they caught sight of us, and fell an easy 
prey to our rifles.” 

I n  Rudolph h n d  an increase of temperature “as noticed (as in 
Smith Sound by the Americans), and he snys (p. 30), “ We had 
previously noticed the flight of Birds from the north, here we 
found the rocks covered with thousands of Auks and Divers. 
They rose before us in immense swarnis, and filled the air with 
the noise of their vehement whirring, for breeding-time had 
arrived. Traces of Bears, Ij[ares, and Foxes were met with 
evorywhere, and Seals reposed sluggishly upon the ice. . . . . . 
“ We rounded Auk Cape, which resembled a gigantic aviary, 

and rencherl the two lonely rocky towers of the Cape of Columns. 
Here we first found open water extending along the coast.”* 

(p. 29.) 

(2.)-0n the NICWLY DISCOVERED FRANZ-JOSEPII L A N D .  

[From the Proceedings of Ihe Imperial Academy of Sciences, 
Vienna, 17 December 1874.1 

(Communicated by Count A. G. von MARSCIIALL, P.C.G.S.; &e.) 

By LIBUT. JULIUS PAYER. 

This land has bcen survcycd by means of eleven tlcterminations 
of latitude, the compass, and by geodetic operations as fur as 130s- 
sible under the existing circumstances. 

* ‘‘ It is, perhaps, not premature to hazard thc conclusion that in this new land 
(Franz-Joseph Land). we have the eastern continuation of the nbrupt and 
mountainous coast of East Greenland, whlch, as geographers of Pctcrmann’s 
school are of opinion, trends away to the north-cast, slightly beyond Parry’s 
furthest point of Spitzbergen. The scarcity of :mima1 life at first Right 
appears important. Around the shores of Smith Sound, IInyes tells us, the 
whole region teems with animal life, and one good hunter would feed twenty 
mouths ; the al)ounds in Walrus, Seal, Narwhal and White Whale ; the 
land in Reindeer, Foxes, ISidcr-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 Bay, Hall’s party found the plain free from snow, a creeping 
herbage covering the ground, on which nunlemm herds of Musk-oxen found 
pasture, whilc ltabbits and Lemmings abounded. The wild flowers wcre 
brilliant, and largc flocks of Birds Came northward. Francis-Joseph Land 
would, on the other hand, appear to be less favoured xs regards climate. 
This may be attributed to the p~esencc of colder currents than are mct with 
in Smith Sound. 13ut it is not too mneh 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 bcarcely a 
rjingle island whcre properly organised hunting parties could not have largely 
added to the resources of the English who wintered there. No limit has as 
yet been discovered to the existence of animal life within the Arctic Circle, 
and it is most improbable that the failure to discover it immediately in this 
new region hae more than a paming significancc.”--Acadenty, Scpt. 12, 1874“ 
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West Greenland is a high and monotonous glacier-plateau. 
East Greenland offers beautiful Alpine scencry, with a rich de- 
velopment of animal and vegetable life. Spitzbergen and Nowaja- 
, Zemlya have tho aspect of high mountain-groups, rising about 
9,000 feet abovc the sea. Both are f w  less impressed with the 
type of Arctic severity than Franz-Joseph Laud is ; the latter, 
by its enormous glaciers and many plateaux, reminds ono of West 
Greenland, and in the low level of tho limit of its congealed snow 
(Firn), and in its volcano-like peaks, it bears some resemblance to 
Victoria Land of tlie Antarctic regions. 

The averagc height of iLs mountains is between 2,000 and 
3,000 feet,; 5,000 feet in the S.W. There are great volcanic 
" massifs," with recent deposits in their liollows. The prevailiiig 
rock is crystalline and fine-grained Dolerite, identical with that of 
Greenland. Amygdaloids Iiave not been met with, though 
common in Greenland. I n  tlic south the Dolerite becoms 
aphanitic, passing into r ed  Basalt. T o  the nortli they are coarse- 
grained, and contain Ncphcliuc. 

Some of tlie newly discovered islands of this group must be of 
considerabie extent, as they bear enormous glaciers, whose abrupt 
slopes, sometimes 200 feet hi& generally bordcr the coast. TIE 
greater part of Franz-Joscph Land seems to bc biiricd under 
mow. The vesicular form of the glaciers on all the smaller islands 
is remarkable and peculinr. 

The Tides upheaving the ice in the bays, and brcnking i t  
against the shore, do not reach above two feet along the coasts of 
Austria Sound. 

The figetation of Franz- Joseph Land is extremely scanty, far 
more so than that of Greenland. I ts  general character is that of 
an Alpine Flora of between 9,000 and 10,000 feet above the sea. 
Tile hollows, free from snow, and even in the most fnvouriililc situa- 
tions, offer no richer aspect. Level places are scantily bcset with 
Grasses, some few species of Sarij"ra9a and Silene acaulis. Cc- 
rastiunt and Poppy are of rare occurrence. Mosses and Lichens 
are more frequent. Among them Untbilicaria awlica provail8, 
which is found very high up in Greenland. 

Drift-wood of old date, is common, though in small quantity. 
I t  mas probably driven tliithcr by winds. 

No traces of human habitations were met with. I n  thc 
southern part White Bcars and passing Birds were the only 
Wpresontatives of Animal Life, excepting the Walrus, seon only 
twice. 

Erratic blocks are scarce. 
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CX1.-On tlie GLACIATION of the POLES of the EARTIT. Ey 
HENRY WOODWARD, EsQ., F.R.S., Pres. Geol. ASSOC., &e. 

[I. With Permission ; from the Proceedings of tlie Geologists’ 

[In connection with the Glacial Accnmulations at tlic Polar Regions, and 
their varying conditions, tlic folloiving extracts from Mr. 11. WOOI~V~IIII’S 
I’rcsidential Address to the GEOLOGISTS’ ASSOCIATION, November Gth, 1874, 
snpply a r6snmb of much that is known, and bear upon the migration of 
Fniinm and Florm, such as that treated of (above) in Dr. IIOOKER’S ‘‘ Memoir 
on the Distribution of Arctic l.‘hnt~,” at pages 200, 207, &c.-EDITOR.] 

If the obliquity of the Earth wcre increased, a grcatcr 
and yet greater area would be brought undcr Arctic conditioiis. 
When tlic obliquity reached 35g ,  tlic Arctic Circle would cxtcnd 
to  lat. 54?, and the Tropics to 3540, reducing thc Ternpci.ate 
Zones from tlieir present width, of 43’ cnch, to 1 9 O ,  one-linlf of 
tlic decrease bcing added to the Tropics, and tlic other lialf to 
tlie Arctic Zone. The half near the Equator wonld hnvc its 

Association, vol. iv., pp. 17-24. 1875.1 

. . . . . 

FIG. 8. 

Fig. 8.-Diagam of North-Polar Sen, to eontrnst mitli thc Sontli Pole 
(Fig. 9). The South Pole has n land-surfacc su~~ou~ide t l  on nll sides by 
water ; whcrcns thc North Pole appears to bc n niarinc nrca almost entirely 
eurrounded by land. 

[Thcsc woodcuts (Figs. 8 and 9) hnvc been ltindly leiit by tho Prcsident of 
tho Geologists’ Association.! 
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temperature greatly raised, nlid become an ndditibnal area of era- 
poration ; whilst that nearest the Poles would be an additional 
area of condensation. 

As the ice extended and consolidated, it would gradually ?hut 
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. 

I t  is a fundamental part of Mr. CROLL’S theory, that the 
glaciation of the two hemispheres should talre place separately and 
alternately. 

It is an equally fundamental principle of Mr. BELT’S theory tllfit 
they should be giacinted simult~neonsly. 

In  support of liis vicws, Mr. BELT reminds US- 
(a) That glacial conditions clue to the obliquity of the Ecliptic 

cxist nt the present time around both Poles. 
That morc ice is heaped on the Antarctic regions thau upon 

the Arctic is explicable by the fact that a larger area for evnpo- 
ration is affordcd in tho southcrn liemisphere by its morc cxtentled 
ocean-basins ; mhere:is, in the north, not only aro the Arctic 
regions almost encircled by lands, and so offer a far lcss area for 

Fra. 9. 
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evaporation, but much of the snow which would. doubtlem 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. 

Tliet the difference is due to lessened precipitation, and not to 
differences of temperature, will be seen by following the isotherm 
of 30° around each bemisphere. 

In  tlie southern hemisphere it dcviatcs but little from l.hc line 
of 60" S. Int. In the north i t  is rniicli more irregular, but the 
mean is again about GO" N. Iat., proving that if' the precipitation 
were the same, thci.c would be as nincli snow and ice. north of lnt. 
60" N. as thrrc is south of Int. GO" S. 

(6.) Accumulations of snow have only bceri obscrvcd on oiie 
planet viz., Mars, which, with an obliquity of 31&0, is glaciated at 
both Poles at the same time. 

Judging, then, from analogy, we niiglit expect the Glnciiil 
Period to have been contertzporaneous in both hemispheres. 

(c . )  Many plants and animals arc found in both the northern 
and southern Tcniperate Zones, lil~viiig close nffinities, aud even 
pointing to a common origin, yct separated by the whole width of 
the Tropics, which they cannot now pass. 

Mr. DARWIN has explained their presence by supposing tliat 
during thc Glacial Period they were driven to the high lands of 
the Tyopics by the advancing ice, and that on its retreat they 
followed it 3orth and south. 

A glacial period in one hernispliere only would not, Mr. BELT 
thinks, afford this iiieans of migration. Thc plants and animals 
driven south by the northern ice ~voulcl always liave a liot zone to 
tlie south of tliem which they could not pass. 

(d.) Mr. ALIUED TYLOR lias suggestcd that the piling up of ice 
in the nothern hemisplieres tluriug the Glacial Period would lower 
the level of the general ocean 600 fcct. 

Mr. CROLL, on the contrary, in his reccnt papers on the subject 
(Geol .  Mag., July and August, 1874), SIIOWS that, if each hcmis- 
phere were glaciated alternately, the levcl of the ocean would be 
raised and not lowered in the one in wliieli the ice accumulated 
(as already cxplained) by tlie mclting of the ice at the oppositc 
pole, and the shifting of the centre of tlie eartll's gravity towards 
that covered by an ice-cap. 

Mr. BELT concludes that onc Polar ice-cap could not materially 
lower the general occan, 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 ab.butracted from the sea and 
frozen into ice at the Poles, togethcr with that impounded in the 
p e a t  lakes of North America, Xorth Europe, and North Asin, by 
thc blocliade of the northern drninagc of the contincnts with ice, 
must have lowered tlie general level of the oceaii to u great 
extent. 

From data gathered in Central America, and in Siberia, Mr. 
BELT estimates the lowcring of the sea-levcl by the accumulation 
of ice at the Poles could not have been less than 2,000 feet, and 
may h e  been much more, 

(Compare Diagrams, Figs. 8 a d  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 
fxplained by supposing such islands to have been at one time 
Joined to the continents nearest to them, and to each other in Post- 
Tertiary times. I n  every case, therefore, the last movement has 
been one of depression, the bridge by which they passed over has 
been submerged and destroyed . . . . . . . . .  

I t  is a significant fact, first noticed by WALLACE that, whilst 
all islands having S J L U Z ~ O W  chanizels, however broad, separating 
them from each other, and from not distant continents, give mi- 
dence of a former conncction in I'ost-Terliary times ; on the other 
hand, islands surrounded by decp water are niarlced by pcculiar 
faunas. Thus Madagascar, though near tlie coast of Africa, is 
separated by a deep sea, :tnd its fauna and flora are singularly 
distinct. 'rlie Galapngos i51iilidS Iiave also a pcculiar fauna, indi- 
cating the aiiciquity of their insulation. 

A uniform lowering of the sea-lcvcl would afford a satisfactory 
solution of' these difficultics which canfiot so readily be explained 
by local subsidences and elevations. 

A rise of the sea, owing to the increase of its volume-libcrated 
after the Glacial Period from thc ice of the Polar regions-woulrl 
produce the same effect as tlie lowering of the land, wllich might 
not occur genemlly vitli the same precision of level as tllat of the 
waters of tlic ocean. 

Tlic continent of South America, and indeed the mountain- 
cliains generally, all over thc world, testify to tlic fact that they 
liave been glaciated to lower levels upon their slopes thnn that to 
which ice mid m o w  now descend, or whcre they occur perennially. 
A general lowering of the sea-level would produce precisely the 
same cfcct on dilllate as the raising of the continental surfaces ; 
tllc atmosplicre, following down, would bring tlie freezing point so 
much lower than it othcrwise would bc. 

An increase in the present obliquity of the Ecliptic would not 
only permit a greatly incrcascd accuinulation of ice 011 Circum- 
1'01:~ lanils, but i t  would be the causc of lowcring the mean tem- 
perature of tlic Tropics ; SO that the snow-line would even descend 
still further from increased precipitation, clue to the greater evapo- 
ration. . . . . . . . . . .  

If, as Mr. BELT concludes, the melting as well as tlic accuniu- 
lation of the ice of the Glacial Period must have occupied thou- 
sands of years in accomplishment, this is quite in accordtmce with 
the gradual growth of' coral-reefs, and tlic silting up of deltas 
filled .with frcshwater deposits. But probably some sudden rises 
did from time to time occus, causing local floods aud the inun- 
dation of vast low-lying tracts of country. 

Sillce the close of tilo great Ice-age, tlierc is clear and indis- 
putable E V ~ ~ C S ~ C C  OJ' the Ir'iss ofLa?irE* both ton~ards thc North 
and the Soutl1 Pole, which is probably even now in progrcss. . , . 

. . . . . . . .  
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A part of the coast of Greenland is said to be in a state of sub- 
sidence ; but Greenland is now undergoin-q intense gluczatiolz, and 
is buried in snow and ice piled mountains high. All the geologkal 
evidence is in favour of these lands having been above the sea in 
Pre-glacial times. The lands around the Poles must tlml have 
sank 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 qf 
the cbvation was the renidval of that vast weight by the gradual 
melting of the ice. , . . , . . . . . 

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 piit forward in 
order to account for the cold of the Glacial Epoch, one important 
point to be borne in mind is thc mlative time assumed to be occu- 
pied by the respective operations of eccentricity of thc Earth’s 
orbit, on the one hand, and greater obliquity of the Ecliptic, on the 
other. 

Thus, Mr. CROLL’S theory of the eccentricity of the earth’s 
orbit requires a period of 200,000 years to elapsc. On the other 
hand, Mi-. BELT’S theory of the greater obliquity of the Ecliptic 
would not require much more than 20,000 years, or one-tcntli of 
the time demanded by Mr. CROLL. . . . . . . . . . 

If 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 contemporaneons in the two 
hemispheres (as Mr. BELT assumes), the figure of‘ the Earth woiild 
be changed, its Polar diameter would be lengthened, its mean 
Equatorial diameter shortened, and a series of strains would be set 
up, tcnding to restore its figure 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 thc rising of land in 
the Tropics, then, when the ice melted away, the Polar diameter 
would be shortened, the mcnn Equatorial diameter Icngthcnerl, and 
forces would be set in operation, tending to 16wCr tllo land at tho 
Tropics, and raise that around the Poles. 

That the deepening of tropical seas, as evidenced by the growth 
of Coral islands, is duc to an actual sinlring of tlic bet1 of thc O C P ~ I I  
is perfectly in accord with this theory. Bnt whctlier by the deep- 
ening of the sea by addition to its volumc, or by depression of its 
bed, the cause (according to Mr. 73Er,,r) 1i:cs lJcCIl  tho gra(111al 
melting of the ice piled 111) during the G1aci:il Epoch, which, by 
its liberation, has clisturbcd tlic eqnilibriuni of the figiirc of the 
E:trth. . . . . . . . . 
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PART 11.-PHYSICS. 

SYNOPSIS OF CONTENTS. 

I. Meteorology : 
1. Temperature of the Air. 
2.  Pressure of the Air. 
3. Wind a d  weather. 

X I .  1. Teinperature of tho Sea. 
2. Specific gravity of sea-water. 

In. 1. Formation and Composition of sea-water ice. 

IV. Tides and Currents. 

2. Temperature and thickness of ice. 

V. 1. Geodesy and Pcnd;lum experiments : 
2. Measuring the motion of glaciers. 

VI. 1. Obserratiolls on refraction and on Air. 
2. Observniions and oxperiments on Sound. 

VIf. Terrcstrial Magnetism : 
1. Declination. 
2. Dip. 
3. Magnetic intonsity. 

2. Tlie spectrum of the Aurora. 
3. Experiments on the Electrical state of tho air. 

VIII. 1. The Aurora Borealis. 
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INTRODUCTION. 

The following account of the physical work done in the Arctic 
regions hy past Xxpcditions must be regarded as P, collection of 
rouy7~ J~ewiz,fabs, which have bceii liurriedly brouglit together a t  
the request of the Arctic Committee of the Royal Society in about 
six wcehs during Ihe months of Blarch and April. I n  conseqiience 
of the short time given for collating and arranging, it will, no 
doubt, be found that ninny of thcso facts have not fdlcn into their 
propcr places, so a s  to present a clear ant1 complete account of the 
state of our knowledge on each scpnrale branch of the subject, 
and that some importmt results are aItogetIicr mtmting j nor has 
it been possible, for tlie same reason, to discuss the observations or 
to form them into one harmonious whole, so ns  to show tlicir 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 ‘ 6  Chal- 
lenger ” are so expressed. I n  some eases, 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 hns been impossible to classify tlicni undcr thcir several headings ; 
but the general arrangement of this, the sccontl part of the “Manual,” 
is according to subjects, and in each subject as far as possible a 
comparison has been made of the observations and conclusions 
arrived at by the several observers, and other important m-attcrs 
added bearing on the subject. 

My thanks are due to R. €1. Scott, Esq., F.R.S., for his kind 
interest in the work and for the loan of vdusblc piipors ; and I 
have also to thank numerous Authors, Publishers, and Societies for 
permission, of wliicli I have frcely availed myself, to make use of 
valuable papers, relating to Arctic scientific work ; these arc 
specially referred to in the “ Manual.” 

If the curves of temperature of the air aud of the snrface of the 
sea be laid down gra1)hically on the Enme slieet, there will generally 
be seen to be a rernnrknble correspondence between them, and their 
irregularities may readily be compared I t  ~ o l i l d  be convenient to 
havo sheets of regularly ruled papers (similar to Letts’ divisional 
papers, with ten divisions to the inch) arranged with two or morc 
separate divisions, one for the barometric curves, oize €or the tern- 
peraturc of the air in blackink, and for the temperature of the sea- 
surface in red ink ; another might be added for the dry and wet 
bulbs, or Regnault’s hygrometer and the hair hygrometer, to bo 
distinguished in the mme manner. I t  would be also of great ser- 
vice if the changes in the barometric and thermometric curves were 
lad down graphically on a sheet in such 8 way as to show their 
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relation lo the winds. The clearness of the tables and graphical 
illustrations contribute not a little to the value of tlie record of 
the Expedition to East Greenland under Captain Xoldcivey, as 
published by the Committee of tlie German Arctic Expedition. 

Since all descriptions of phenomena which may be called appear- 
ances, such as the forms and chnracter of clouds, and especially the 
display of the aurora, depend not only on thc phenomena, but also 
on tlie sense of relief felt by tlic observcr in having soniething to 
interest him beyond mere routine, it would be well that the descrip- 
tion of such appcaraaces slionld be accornpnnicd by sketches. For 
clouds reference should bo madc to the cxccllent slcetclies of clouds 
in  tlie Report of the Pi~occediiigs of the Confcreiice on Maritime 
Jletporology, 1874 ; sketchcs of tlic Aurora hiiiiilar to these mould 
be of vcry great service. Good skctchcs o f  Aurora may bo made 
in Chinese white and indigo on grey p:yici*. (Such slcetches have 
been made by M. C!i1,proii, who suggests that drawings should be 
made through n grating of wires or tlireads upon ruled paper.) 

The excellent papers of &l. Lembtriim and hI. M'ijkander, talren 
iu coiinesioii with the discoveries of M. Angstrom and other ob- 
servers on the Spectruni of thc Aurora, sccm to h l i o w  clcnrly that 
the Aurora, is an Electrical eFect, closely resembling the discharge 
in a vacuum tube ; whilst the irnportant rcsults of hl. Wijkander 
for detcrmining tlic electrical state of the air point to some very 
important questions with rcgard to the conduction of clectricity 
by air at difccrent tcmpcr:iturcs. Some liglit would probably be 
thrown on these questions by nieasureinents of Enrtli currents in 
the Arctic JV,' mions. 

I t  does not appear, from M. Wijlmnder's rrsults on the Electricity 
of the Air, that there is any distinct relation brtmecn tlie conducting 
power of air and its tempertitiire : for we find tlint the air insulates 
well at - 15' and -16" ; whilst at another time at - 17", or between - 17" and - 13", tho charge instantly disapliem : we also find 
that although at lower tcnipcraturcs air usually insulates wcll, yct 
at times the insulation is not good at -27' or ngain n t  -31'. 

M'hen the temperature of the air is or has been increasing, the 
elcctrometer may be somewhat colder than the surrounding air ; in 
such a case moisture will bo condensed on the insulating supports 
and the charge will be lost ; ~vhercas ~vhen  tlic tempcrature of the 
air is diminishing, and tlic clcctrometcr warmer thnn the air, no 
moisture will be condensed upon the supports and tlic insulation 
will be good. 

This may explain M. Wijlcnnder's results, and is in nccordnnce 
With the results of cxpcrinients by Sir W. Thornson, that Air, 
whether dry or moist, always insulatcv perfectly at all ordinary 
temperatures. 

If, as M. Wijkander suppoees, Air at a low temperatux'c becomes 
a good conductor of electricity, thcn i t  will be well to employ his 
method of using the Quadrant Elcctromcter to detect i t ;  the 
quadrants may bc kept at a constant difference of potential by 
employing Mr. Latimer Clark's constant cells. I t  might also be 
Possible to test the direct cffcct of the Aurora on the needle of 
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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, the 
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 observn- 
tions made in the most cxtremo latitudes on the temperature, the 
dryness and the direction of the winds, it would seem that a pole 
of greatest cold may possibly bo met with in the rcgion to the 
north-west of Melvillc Island and Wellington Channel ; and sup- 
posing that the tides which meet in Wcllington Channel are two 
branches of the Baffin’s Bay tide, it seems probable that in the 
neighbourhood of the pole of greatest cold there is also a pole or 
region where the three tides nicet which enter the Arctic regions 
by Behring Strait, BBnEn’s Bay, and thc North Atlantic or Spitz- 
bergen Sea. What rektion these facts may have to tlie supposi- 
tion that cold upper currcnts descend to tlic Earth’s surface at the 
pole of greatest cold remains to be considcred. Of true cnrrcnts 
independent of the tides there seem to be few. Thc Gulf Stream 
flows to the north on the west and east of Spitzbergcn, and fiom 
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 l3cllot Strait 
and Lancaster Sound n 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 the 
continuation of this stream, which, flowing till it strikes against 
KelIett Land, is reflected back to the south of Melville Island ? 

There is one very remarkable fact with regard to  the direction 
and temperature of thc 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 Spitzbergcn. As we go westward to 
Polaris Bay and Kennedy Channel, and almost everywhere imme- 
diately west of Greenland except at Van Renliselaer, the prevailing 
winds are from the north-east and east, except in summel; and 
they are invariably warm winds h k d  with vapour. On the east 
of Greeiiland tho prevailing winds, except in summer, are from 
the north ; they also arc tho mnrmcst winds, and are loaded with 
vapour. This seems to show that the prevailing winds to the east 
of Spitzbergcn, blowing over thc region of the Gulf Stream, are 
warmed by its heat, and ttllte up vapour ; retaining their warmth 
and vapour, they become the north-eaet warm winds of the re-’ rrlons 
west of Greenland and tho north winds of the East Greenland 
coast. 
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Also their direction both on tho cast and on the west of Green- 
land is precisely the direction of the currents which may be re- 
garded as tlie continuation of the Gulf Stream. 

From tlie evidence of Pnrry and otliers it appears that sonlds 
trawl very long distnnccs in the Arctic regions during winter, 
when the atmosphere is no donbt very homogeneous ; it wonld be 
interesting to test whether sounds can be lieard equally :tiid with 
equal clearness over the same distance in opposite directions, or 
whetlier a t  times sounds sccm to travel farther in one direction 
than in the opposite. 

Making allowance for the’wind, the theory of Soiind requires 
that m y  sound shall travel with equal speed and equal intensity 
between two pointe, whethcr it be going in one direction or in the 
opposite. I t  may be expected that, in experiinents over the iee- 
floe, spaces of open mater intervening will tend to (leaden sounds 
by producing changes of density of the atmosphcre, even when to 
the eye the atn~osphere may be perfectly clear. That sounds arc 
sometimes deadened i n  n clear atmospherc is clearly shown by the 
experiments of Dr. ’l’yndnll in tlie English Chnnncl, which also 
show that even in a thick fog which light cannot penctrate sounits 
may be distinctly heard for long distances ; nnder such circum- 
stances tlie atmosphere may probably be regarded as consisting of 
a homogeneous fog. The niists which sometimes prevail over 
open water will probably afford opportnnities for testiug these 
interestiug questions. 

W. G. ADAMS. 
Physical Laboratory, King’s College, 

May 1875. 

T?he undcpmentioned PI~?/sicu I Suuccts arc treated imidentally 
i?i Part I. 

1.  J.  TAYLOR. Temperature of the Kickertine Islands, in Cumber- 

2. P. C. SUTHERLANJI. (1.) Glacial onditions and Temperature of 
(2 . )  Glaciers of 

(3.) Icebergs and Coast-ice, 

3. 1). WALKER. Temperature of the Soil at Port Kennedy, Boothit%, 

4. W. PLIGHT. Auror8, 1). 465. 

8’ 243* 
land Gulf (Inlet or Sound), Davis Strait, 

Davis’ Strait, Baffin’s Bay, and Barrow Strait, p. 356. 
their Coasts, and Itelnarks on Ice, p. 358. 
P. 360. 

P. 528. 

(4.) Polar Currents, and Specific Gravity of Sea-water, p. 363. 

36122. Q Q  
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SUMMARY O F  VARIOUS EXPEDITIONS, SOME 
NOTICE O F  WHICH IS CONTAINED I N  THE 
“ MANUAL.” 

I. Parry’s First Voyage in search of a North-west Passage, 
I _  - 

1819-20 : 
Observations on Tides at Melville Island. 
Determination of the tbrce magnetic elements. 
Observations on Sound. 
Existeiice of twilight throughout the year. 
Pendulum observations. 
Description of Aurora Boredis. 

11. Parry’s Second Voyage in search of a North-mest Passage. 
111. Parry’s Third Voyage for the discovery of a North-wwt 

Passage. 
IV. Parry’s Voyage to dpitzbergen and approach to the Pole. 
V. Sir John Ross’s Sccond Voyage in 1829-33 : 

Meteorological Observations. 
Observations on refraction. 
Auroras. 
Magnetic observations. 

VI. Sir John Franklin’s Second Expedition to the Polar Regions: 
. Observations on velocity of sound. 

Auroras. 
VII. Expeclition of Cnpt. illaguire, in 1I.M.S. “Plover,” to 

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. 
ICemarlrable refraction, “ Paraselenm.” 
Observations of Anrora. 

IX. McClintock’s voyage of the “ F O X  ” : 
Meteorological observations. 
Tidal observations. 
Ice observations. 
Observations on refraction. 
Maguctic observations. 
Auroras. 

X. Secolid Grime11 Expedition of Dr. I h i e  in 1853-55 to 
Smith Sound and ICenncdy Channel : 

Metcorological obiervntions. 
Tidal observations. 
Sea temperatures. 
Mngnciic observations. 
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SI. Expedition of‘ Ur. Hayes, 18GO-61. 
Xetcorologid observations. 
Tidal observations. 
Magnetic obscrvations. 
l’enilulum obscrvations. 
Measurcincnt of glaciers. 
Auroras. 

XII. Obscrvations 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 ( I d .  81” 31’ N., 
long, GI” 44’ W.) at n height of 34 feet above the level of the sea. 
l’he instruments were- 

( 1  .) A transit instrument. 
(2.) A pendulum. 
(3.) A theodolite. 
(4.) A sextant by Gambey, graduated to 10”. 

Meteorological and magnetic observations were also made. 
The magnetic iiistruinents were- 

(1 ,) A unifilar niagnetometer. 
(2.) A clipping needle. 

Several prismatic compasses. 
A great part of the work was lost when tlie vessel was wrecked 

in Bafin’s Bay, but sonic of the meteorological records were saved. 
They include hourly observations on- 

Temperature of the air. 
Thc barometer, nnemometel-, and hygrometer. 
Terrestrial and solar radiation. 
The Aurora and on Ozone. 

Twenty series ofyiendulum experiments were made to determine 
the figu1-e of tho earth. Dr. Bessels says that the magnetic obser- 
vations were more complete than any of those made up to the 
present time in tlie Polar regions. 

The declination was 9Go 00’ W., and the absolute declination 
,[? inclination] 84’ 23’. 

NOTE.-AS Dr. Bessels gives this value as a correction to the 
strttemeiit made in America that the incZiaatior8 is 45’, the word 
declinution in his letter is probably a misprint. Hourly observa- 
tions for iiecliimtion were made for five months, and on three days 

each month they mere made every six minutes. 
]Dr. Bessels also says that tlie observations on inagnetie intensity, 

&c. were lost duriug the storm in the ice. Altllou h he does not 
my so, yet there is great fear from the way in whi& he speaks of 
them, that the penduhm observations arc also lost. His account 
of the scientific worli of the Expodition is not yet published, but 
he says that thc first volulnc 011 the physical observations will be 
ready very shortly. 

XIII. Physical work of tlic second Gerni:in Expedition : 
Meteorology and IIydrogmplzy. 

1. Observatioiis aiid full discushion of the temperature of the 
Air at Sabiiie Islaiid and on tlic E:b<t Greenland coast. 

Q Q  2 
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2. Temperature and thickness of ice, and the mind and 
weather. 

3. Tlie barometer. 
4. The temperature of h e  se:i and currents. 
5.  The tides. 
6. Specific gravities of salt water. 

Geodetic measurements. 
Astronomical observations along tho coast. 
Magnetic observations for thc three magnetic elements. 
Remarks on the Aurora Borealis. 
Measurement of the relocity of sound. 
Measurement of tlic motion of glacier in Franz-Joseph- - 

Fiord. 
XIV. The second Swedish Expecli tion under Professor Norden- 

skiold. 
I n  the first Swedish Expedition to Spitebergen in 1868, in 

addition to the meteorological, magnetic, and other observations, 
attempts were made by M. Lemstrom to determ~nc 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. Lernstrom we owe tlie discovei-y of a spectroscope which has 
revealed severd of the lines of the spectrum of tlic Aurora, not 
only to himself at  home, but also to M. Wijkander in tht: 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 
pnblislied, are contained : 

I. IIonrly Meteorological observations. 
11. Astronomical positions of stations, kc. 

1x1. Pendulum and refraction observations iu great cold. 
IV. Hourly Magnetic observations, besides observatioi:~ every 

five minutes on two term days a month in connexion 
with observations at Upsaln. 

V. Tides and Currents. 
The record of tlie mcteorologicnl observations mill be ready very 

X’V. Austro-Hungarian Expedition under Lient. %I’eyprecht : 
shortly. 

Meteorological observations, minds, a n d  ice-drifts. 
.Formation and melting of ice. 
Astronomical observation?. 
Magnetic observations, including distui*bnncos of all three 

The Aurora. 
The “ Manual ” also contains an account of a discnsaion of the 

temperatures of places in the Arctic regions by M. Dove, to which 
more recent observations 1i:rvc been adcled. It also treats somewhat 
fully of the Aurora, and it, relation to the earth’s magnetism, to 
the electrical state of‘ the air, and to observed phenomena of sun 
spots. 

magnetic elements. 



613 

THE PHYSICS OF THE ARCTIC REGIONS. 

1.-METEOROLOGICAL OBSERVATIOKS. 

I t  will probably bc unnecessary to discuss a t  lengtll the records 
of all those ordinary observations which have been made by pre- 
vious expeditions to Polar regions, and which are usually included 
in the ship's log. 

Thcsc include- 
(1 ) Temperature of tlie air. 
(2.) Direction and force of the wintl ; and the weatber. 
(3.) The barometer. 
(4.) The temperature of tlie sen at the surface. 
(5 . )  Latitude and longitude. 

These observations huve geiierully been innde every one or two 
hours, instead of every watch. 

In Dr. Hayes' expcdition they were made every two liourg but 
honrly obei*vations were made for part of the winter, and the 
mean of Iiourly observations of temperature differed froin the bi- 
hourly mcan by less than 0'-04. 

Also in McClintoclr's expedition the hourly and two-hourly 
serics of observations of the barometer give precisely the same 
mean. 

Observations have also generallp been made for- 
(6.) The temperature of the sea at different dcpths. 
(7 . )  The specific gravity of seii water. 
(8.) Tidas and currents. 

There are some few poiiits on the relative tcrnpcrature of 
different places, and on the coiiiiexion betweeu the temperature 
and the direction of the wind to which it may be well to draw 
attention. 

1. &~ETEOItOI.OGICAL OBS~RVATIONS by S I R  IJEOPOLD JfCCLINTOCK. 

Tlie meteorological records of McClintoclc's exiicdition in the 
" Fox " are discusscd in tlic fourth numbcr of Ptleteorological 
Papers of tbe Board of Trade, 1860. 

They are also fully discussed in the " Smithsonian Contributions 
to ICnowledge" (Vol. 13). The following facts relating to this 
expedition arc drawn from these sources or from McClintock's 
Voyage of the 6 '  FOX.'' 

Tcaiperature. 
" Among the principal features of tliis Arctic register mill be 

found instniiccs of temperature 48" below zero ; a inercurial column 
of 31 inches (very nearly) at thc sen level ; notices Of warm wiiids 
not only from tlic south-eastward, but E SO from the north-mest- 
Ward (in tile 11ig11 laiitllde of 74O), and of several c'yclones.'' 
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On December 28th’ when drifting on the icc down Baffin’s Bay, 
McClintoclr says :- 

‘( W e  have been in expectatiou of a gale all day. This evening 
there is still a doubtful truce among the elements. Barometer 
down to 28.83 ; thermometer up to + 5 O ,  although tlie wind has 
been strong and steady from the N. for twenty-four h o u ~ . ~ ,  low 
scud flying from the E., snow coustantly falling. An  hour ago 
the wind suddenly changed to S.S.E. ; tlie snowing has ceased ; 
thermometer falls and barometer rises.” 

I Northerly winds prevailed throughout December and January, 
and‘ McClintock attributes the drift down Baffin’s Bay entii>ely 
to the winds. He says, ‘( During Decenibcr we drifted 67 miles. 
“ We move before the wind in proportion to its strength ; we 
‘( remain stationary in calm weather ; neither surface or submarine 
‘( current has been detected.” 

A table of the winds and ice-drifts is given ou p. 110. 
Capt. Allen Young, in his summary of thc voytxge, hays :- 
“Dee. 26th, 74” N,, 6 6 O  W. During Divine Service the wind 

increased, and towards the afternoon we had a gale from the 
north-westward, attended by an unusual rise qf temperature. The 
gale continued on the 28th with a warm wind from the north 
north-west.” 

(‘ The Danish settlers a t  Upernavik are at times startled by n 
similnr sudden rise o f  temporature. 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 1857, when tlie niean temperature of tlie 
air is -j- 35’ I?. when drifting in tlic pack down BnfEn’s Bay. 

The mean temperature for February 1858 was -16’ F., for 
June  +36’, and for July +40°. 

At Port Kennedy.-The mean tcmperatnre for January 1859 
was -33” ; for Febriiaiy, -32O ; for March, -3’. 

The minimum temperature of the earth 2 feet below the 
surface was found to be half a degree above 0’ F. during the 
winter of 1858-59. 

The greatest cold recorded was -4P F., in Jannni*y m d  again 
in February at Port ICennedy ; and the maximum tenipcrnture of 
those months, -14” and -12O F. 

This rein comes with the tucwnz soicth-cast zuUii~cZ.’’ 

June was the warmest, and January the coldest month. 
The greatest cold at  Port  Kennedy was generally recortIecl 

during five days after full moon. The five-daily mcans of 
McClintock’s observations, both in Bafin’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 tlic tempcrsture with the direction of the wind 
shows that in Uqljids Boy the S.E. wind is the warmest, next to 
i t  the N.E., and the S.W. the coldest. 

A t  Port ICennedy the East mind is warmest, next to i t  the 
south, and the N.W. the coldest. 
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McCliiitock also notices a dense and continued mist over Bcllot 
Strait, caused by considerably waimer mater than the air above 
it ; and strong local winds. 

The prevailing minds in Baffin’s Bay and at Port Kennedy are 
about N.W. by N., whereas thc pi8evailiug minds at  Van Renssc- 
laer are S. by W., or S.S.W. 

The average vclocity of the resulting wind in miles per hour 
was :--In B2dEn’s Bay, 6 milcs per hour ;  at Port  Kennedy, 
11 ‘4  ; a i d  at Van Rensselacr, 4 . 5  miles per hour. 

A t  Port ICeiinedy the avnrege velocity of most of the winds 
was about 10 or 12 miles an liour; but of the K. and S.E. winds 
the average velocity was from 19 to 20 miles an hour. 

T h e  Burometcr. 
The more remarlrable storms at  Port Kcnncdy T V C ~ C  aceom‘:, 

panied by sudden falls of the barometer. 
Readings were generally taken with the aneroid barometer, 

but observations were made with both the aneroid and an cxcel- 
lent mercurial barometer during tho s h y  at Port ICennedy. 

The discussion of the obscrvatioiir with thc barometers shows 
that the hourly aiid bi-hourly series of obhervatioiis give the same 
mean, and that the mexn deduced from observations every four, 
hours does not differ much from thcin. 

Inches. 
Mean of 24 observations a day - 30.049 

9 12 1, Y7 - 30.049 
> 7  6 2 2  9 9  - 30.047 

The diurnal variation of the baromeler in Bnfiia’s Buy, i n  
latitude 72O-5 N., shows an increase from 4 a.m. to 6 p.m., and a 
inore rapid dimiiiutioii from G p . ~ .  to 4 a.m. ; the pressure having 
its mean value at  midnight and at 10 a.m. 

At Pwt ILTEn~2edy, from 10 p.m. to 4 a.m., tlicre is a rapid fa11 
of the barometer, then a rapid rise to the meau value at  9 am., 
still R rise until noon, then the barometer reinaiiis pretty steady, 
but on thc whole rising n little uiitil 10 pm.  

The range of fluctuations is :- 
Inches. 

In Baffin’s Bay - 0.028 

Van Rensselaer - 0*010 
Port Foullre - - 0.014 

Port  ICennedy - - 0.048 

2. RECORD O f  DR. IhNIZ’S METICO~~OLOGICAL OBSERVATIONS. 
“ Smitlisonian Contributions,” vol. 11. 

The Mcteoro~og icn~  Observatory was a wooden strwture, 140 
yards from the ship, on thc o p n  ice floc, latticcd aud pierced 
with holes 011 all sides, aiid firmly frozen to tho icc. To keep out 
drift, a series of screens ivcrc placed at right angles to each other, 
80 as to surround tlic inner chamber in which the tlierinonicters 
Were suspendoil. They -were read and illuminated through a 
lens and pie of &1~s .without going inside the screens. 
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The Teenipcrnt~crs. 

The temperature mas lower in winter at the Astronomical 
Observatory and in the outer chanuel tliaii tlt the lbIeIeteorologica1 
Observatory. 

The following notes, as to the amount of daylight, are added to 
the tables :- 

“ Nor. IO. Tlicrmometers could not be read without a lantern. 
‘‘ NOV. 22. Barely able to rend at midilay. 
“ Jan. 19. Able to read large type by illuiiiination from southern 

“Jan.  22, 1854. Thermometer read at  12 o’clock without n 

6‘ April 19. The sun was refracted abore the horizon at  mid- 

4‘ May 20. Sun’s powor felt. Blaclc tw.paulin sinks on the snow 

‘‘ Nov. 19, 1854. Could not rend Parry’s type at noon. 
“Nov. 29. Mercury congealed at -42O.7, and melts at -38O. 
“Rise of temperature during fall of snow ; maximum fall of 

sno\.v during the period of new moon, as seen in tables ; miniinla 
of cold near the time of new moon. 

‘‘ Superior maximuin of Dee. 27th to Jan. Ist, 1853-4, during 
which time it  snowed 41 hours.” 

This should be tnlcen in connexion with the direction of mind, 
which on Dcc. 28th blew a &e from S.E. (magnetic), during 
which the temperature rose n c d y  23’ I?. i i i  f i r e  hours, from 
- 6 O . 4  F. at midnight to +1Go’5 at  5 a.m. 

During December 1853 there are clear indications of a rise of 
temperature accompnnying 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 embarrassing.” 

Under table of tcmpcratures, Dec. 191, is note, I‘ Tempernture 
“ fillling 21O.8 in eight hours.” On referring to the table of wind 
i t  is found that this is during n wind from the N.E., followed by a 
calm. With the S. and S.E. wind following, tlicre is n rise of 
temperature. 

Again, on Feb. 7th, 1854, there is n rise of tcmperatiire of 
35O P. in 12 hours, during a cnlni of fom. l i o ~ r s ,  followed by wind 
from E. and S. during eight hours, during wliicli tliermoineter 
rose to 20’. 5 Ti’. 

To this there is the remark :-‘‘ l‘liesc w w n i  cliaiiges are very 
‘‘ trying tQ the liealtli, and CUT~OZLS iii  their wIaiioiL to the tuincls.’’ 

On the next day one hour’s liortli wind sciit the temperatiire 
down IO”, but tlirce hours after the wind from the S.E. sent it 
up loo. 

(‘Marell 9. Between 1 a.m. nnd 2 a.m. the temperatare rose 
At the close of the watch there was a fresh breeze from 

sky. 

lantern. 

night. 

about 2 inches in a clay. 

(Sm. Con., vol. ii., p. 10.) 

so again on Dee. 4th and 5th. 

1 2 O .  5. 
the eastward, 

“March 22. Tempernture rises 11O-1 between G and 7 a@- 
Wind S.E.” 
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July 23. 10 and 11 a.m. Highest temperature of the season, 
+51".0 after a calm for two days. 

"The warmest inonth is July, and the coldest is March, but 
December is almost as cold, and December is colder tliaii March 
during the second winter." 

As other observers have noted, so Dr. Kanc often reiiiarks :- 
'' There is a seeming connexion betmeen the increasing cold and 

the increasing moonlight." 
The full inoon season, with cloudless nights, is always in cor- 

respondence with tlie lowest inoaii tcmperaimw." 
A.fter 8 a.m. the wind, which had 

been previously from tlie S., set in from due S.E. The tliermometer 
instantly rose 2". 1, and by 6 p.m. gare the extraordinary tem- 
perature of -5O.4. This, when compared mitl: the record of 
the 24th, of -41O.8, shows a change of 36'-4. This effect is due 
to the S.E. wind, and is sometimes much more excessive." 

Snow fcll for 12 or 13 hours afler this, during which tlic tem- 
perature increnscd to + 1" I?,, althougli tlic wind was froin the S. 
and S.W. 

At 10 asin. on the 29th the snow censed, and the temperature 
began to fa11 rapidly, ryching - - 2 4 O  at 11 p.111. I n  two hours, 
a t  1 a.m. on thc 30th, snow began to fall, and the temperature 
had risen to -go, aud continued to riae to -3O.5. Thc snow 
contiuued to fa11 until 8 pni., after wliich tlie ieniperature fell. 
Dr. ICane remarks ('' N a r r ~ t i ~ e , "  vol. i., p. 154) :- 

'( The temperature on tlic fiocs ~ a s  always somewlint higher 
than in the islancl, the cliit'erence being due, ns I suppose, to the 
heat conducted by the sea water, which was at  a temperature 
of + 29", tho suspended instruments being affected by radiation." 
Also (p. 26'7), '' Upon the ice floes, commencing with xt surface 
temperature of -30°, 1 found at 2 feet deep a tempernture of -So, 
and :tt 4 feet +2", and at 8 feet +26O." 

This was in inid-minter, on the largest floc in the open way off 
Cape Stnfford. 

With Parry and otlior niore recciit Arctic travcllers, Dr. &ne 
notes the cffect of the vessel in increasing the temperature in the 
neighbowhood, causing a difference of sometimes 2", nnd also the 
heating effect due to tlic aplwoacll of tlie obserrer or a lantern. 

For very low temperature spirit tlicrniomcters are not trust- 
woithy. InFtrnments agreeing within 1 * 8 down to -440' were 
found to dif€'er from 15' to 203 at a teniper:rtnre of tibout -GOo. 
The freezing point of mercury varied from -38O.5 to -41O.5 ; 
after freeziiig its contraction is very uniform, and the column was 
scen to descend to -444". 

"p. 59.-Nov. 28th, 1863. 

Sir E. Belclicr observed thc nlcrcury to descend to -446". 
Spirit thermomctcrs were found in some casos to agree well 

together, hut to differ considerably from others, and Erom tlic 
most probable tcmperntures. In sucli cases they were probably 
companion thermoIneters, made with the saiiic preparation of 
spirits. 

From April to September 1854, observations mere mwlc with a 
black bulb tlierxnonietcr to detcrinine the radiation of lieat by tlie 
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Sun, m d  corresponding notes wcrc made 011 the Solar light, i.e. 
on tlic amount of cloud obscuring the Sun. 

Discussion of Wiuds. 
The mcan true direction of the wind is from the eastward. I n  

the month of June the wind veers round to the west of south. In  
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 vclocity being 10 miles an 
hour, tlie avcrage velocity of the other winds being about five 
miles an hour. 

The calms greatly predominate, tlicre being more liours of calm 
than hours of wind, a circumstance quite characteristic of the 
locality. 

All gales come from the S.W. in the summer, and the S.E. 
(magnetic) in wintcr, Le., over South Greenland from the true 
E.S.E. in summer, and from the true N.N.E. in winter. 

Snow 
comes either from the N.W. (magnetic), i.e., from thc upper part 
of Baffin’s Bay, or from the S.E. or S.W. Le., from between 
N.N.E. and E.S.E. (true), or from the direction of the 
Spitzbergen Sca. 

Baronictvic Observations. 
I n  the diurnal changes of pressure there is an increase from 

2 pin. (rather rapid) mitil the maximum is reached at 10 pin. ; 
then the pressure diminishes until 3 a.m., remains prctty steady 
until 9 a.m., a d  then gradually di~ninislies to n minimuin at  1 p.m. ; 
the average amount of this change being about ‘01 of an inch. 

There are much greater irrcgnlarities both in pressure and 
temperature in winter than in summer. There seems to be very 
littlc, if any, change of the barometric pressure caused by the fall 
of snow. 

During S. and S.W. (magnetic) wiiicls the barometer rises above 
its mean value. For other minds it is depressed. 

In  the annual changes there is a maximurn iu April, then 
a fall (rather rapid) until August, then a gradual rise until 
November, after which them is little cliangc .until February, 
followed by a sharp rise to the m:~xininin in Aprll. 

NoTE.-Gales appear t o  comc with the warm winds. 

3. DR. HAYES’ METEOROLOGICAL OBSGIXVATIONS in the ARCTIC 

The Tcn,pew L i m .  

Port FouZhc.-The annual fluctuations of the temperature of the 
air arc cxceedingly regular, bciiig lowest nt the end of January 
and incrcasing very uniformly until J u l y ,  and thcn diminishin as 

to +420 F. 

SEAS. ‘‘ Smitlisonian Contributions,” vol. 15, p. 167. 

uniformly from July until January ; the range being from - 26 8 I?. 

The iliuriial fluctnation of temperature through the year is a 
minimum at 2.30 a.m. nnd a maximum at about 2.30 imi., passing 
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2;:: 

- 
July 12 
JulylS 

July 8 
Jiily EO 
July13 

- - 

through the mean value about 8 a.m. and 8 p.m. ; tlie whole daily 
rangc being about 4" It". 

The observations at Port Foullre do not boar out tlie statements 
of other observers, that i t  is coldest about the timc of full moon. 

Daily Raiige of Barometev. 
T h e  barometcr is at its lowest between midnight and 4 am., 

and tlicn rises slowly until 8 am., but descends again until noon ; . 
it then rises to its highest point at 4 pm., and then descends to 
its lowest value at midnight. 

The yearly maximum occurs in April at Port Foulke and Fort 
Kennedy, and in  May at Van Rensselaer. The minimiim occurs ~ 

in October a t  Port Foullre and at Pdrt ICennedy, and in September 
at Van Rensselaer. A t  Port Foullce aiiother maximum was also 
observed in November, and a smaller maximum at Port Kcnnedy in 
thetmme month. 

"The resulting direction of the wind :It Port Foulko is N.E: 
'' (true), which agrees with thc general movement of tlic atmosphere. 
(' in Arctic regions, but the resulting direction at Van Rensselaer 
" is S.8.W. nearly." (Sm. Con., vel. 15, p. 237.) I n  June, July,' 
and August tlie winds on the \\'cut Greenland coast are variable, 
but throughout the otlicr ninc months of the ycar they are mostly 
from the north-east. The winds which prcvail the least are tlie 
soqth-west in January nuct tlic north-west in  July. 

I n  proceeding north on tho West Coast of Greenland, .the 
differencc of tcmpcraturc bet,ween tlie extreme seasons gradually 
increases thus :- 

The Relative Rcmge of Ten~peratui*c i?r West Greenland. 

Mean. 

- 
Nov. 2 
Nov. 2 

- Oot.42 
Oct. 22 
Oct. 1 

- 
- 

Placc. 

41'6 
46'8 
477'7 
60'7 
68'0 
02'0 
72'4 
60'4 

Jacolislirivcn - - BO 12 
70 41 
72 47 
70 33 
73 I8 
78 57 
7% 01 
74 32 

Oineiiak - - 
ernnvik - - ? olstenliolino Somid 

Port Poulko - - 
Van Ronssclner - 
Port ICenncd - 
Sabinc Islnncf - 

0 ,  ? I  

Port P o ~ l k c  - - - 3 19 +3G 82 
Van Rcnssclaer IIarbour - 10 59 t 33 38 
Port ~ c i i n e c ~ y  - - - 2 04 + 3 7  40 

- 
Pc; 10 1 April 30 
Pch. 11 April E0 

o /  

+ 1 1  01 
- 4 03  
+ 7 09 

Mnrcli 1 April 20 
Jim. 19 April 23 
Fob. 2s nins 4 

I .  
Pearly 
~Eg-0' 1 Latitude. 
pornturo. 

0 I 0 ,  

Port Kennedy and Sabine Island are added for compnrison, and 
it will be seen that the range at Wolstenliolme Sound and ai 
Sabinc Island is nearly tlie samc. 

The mean temperatures for Port Foullce, Van Rensselaer, and 
Port Kennedy lire :- 

- 
---- - -- -- --___ 1 spriiiz. I Siiiiiuiar. I Autuiiiil. I \vintcr. 1 pear. 

-3.5 04 / + I  85 
I - I I I 1 --_ 
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Simultaneous observations at  Port Fonlke and VPn Rensselaer 
Harbour in 1861 showed that during four days in March tlic 
mean difference of temperature was 26’ F. ; Van Rensselaer being 
26” colder than Port Foullce. At or near Port  Foulke the sea 
does not freeze over cntirely during the winter ; the Esqiiimaux 
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 Foullce the south-east, south, and south-west winds are 
warmest, and the uorth-eust and north winds are coldest. 

I n  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 I’ort Foulke. 

Across Smith Sound, and up the west coast of Kennedy Cliaunel 
it was on the average 1 0 O . 7  colder than at Port Foulke. 

Dr. Hayes left Mr. ICnott 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 longitnde seems to be given in the 
tables for Jensen’s Camp, or anywhere north of Cape Hawks 
Camp, in latitude 7g3 44’ N., longitude 73’ 6’ W.] 

The  fluctuations of atmospheric pressure for the inonth and 
year, and the extremes as well as the direction and force of mind, 
and the state of weather, are fully shown in the tables and curve8 
accompanying the record given in tlic 15th volume of the 
6‘ Smithsonian Contributions,” which also contuins :in excellent 
map of Dr. Hayes’ cliscorcries. 

The  remarl~able fact, which so much puzzled Dr. Iiane at  
Van Rensselaer IJarbonr, that the true N.N.E. wind is a warm 
wind, and is lnden with moisture, seems to show that the northern 
part of Greenland does not extend northwards very far beyond 
his position, but that the winds obtain their moisture from an 
extensive sea to the north or north-east of North Greenland, and 
that they derivc their high tempcrature from the waters of the 
Gulf Stream, since that beems to be the only warm current flow- 
ing from low latitudes to the Polar re,‘ crions. 

4. METEOROLOGICAL 0usmvh.rIoxs by 6 1 ~  JOHN Ross, in 
Bamm’s Bar in 1818, and at BOOTHIA F E L I X  (1629-33). 

I n  the appendix to  Sir John ROSS’S account of his first voyage in 
1818, the trmperature of the air and the surfacc teiiipcrature of the 
sea are laid clown grapllicnlly 011 the same diagram sheet, showing 
a close corrcspondcncc between thein. On the same sheet are con- 
taincd curves showing the variations of 

The barometer. 
The synipiesonieter. 
Kater’s Iiygrometcr. 
The latitnde and longitude. 
The winds. 
The specific gravity of se:c-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 mind, and tho 
state of the weather at  various hours, nnd the daily and monthly 
means, also the register of the bnrornetcr, and an abstract of the 
meteorological obsermtions. 

The prevailing winds through the first winter, 1829-30, were 
N.W and next N.E. South-easterly winds were light, and the 
total average of the wind was much greatest from thc northward. 
This waa also true of the summer montlis. With regard to winds 
and currents Sir Jolin Ross remarlis :-" This, together with the 
c' numerous and large rivers wliicli discharge themselves into the 

Guli of Boothia, must account for the strong current which Sir 
6 '  E. Parry found riinning to  the eastward in I - I d a  and Fury 

' 6  Strait. During the second winter the wind prevailed fiom the 
( 6  north-west ; but north-east winds mere not so prcvalent as 
'4 during the former winter, south-iwst winds being the next ; 
c 4  this may account for the winter beiiig so severe, as tliaro can 
Lb be no doubt that thc wincl came from a colder quarter. These 
' 6  winds brought vast qiiantities of ice into the gulf." 

I n  the account of his first voyage to discover n North-west Passage 
Parry remarks :- 

" The wind and the tlierinometer rose together on more than 
L c  one. occasion. On *I>ec. 31 the wind freshcned from thc north- 
( 6  east, and thc thcrmorneter rose from -Bo ,  the wind changed to 
6 b  the S.S.E., and the thermometer still continued lo rise and 
' 6  rcached 5' F. Other inst:~nces also appear in the register where 

a change of wind from north to north-enst or east was nccom- 
'6 panicd by a great increase of temperature. The north-cast, east, 
c L  nnd south-east arc the warniest winds." Tlie prevsiling winds 
appear to havc brcn from the norlli. 

I n  Sir J o h n  Franklin's second expedition to the Polar regjons 
in 1825-27: when he went overland to the &faclrenzie River, 
in addition to the wu:d meteorological record, observations 
were made on the amount of solar radiation by niean~ of a black- 
elled tliermometcr at Por t  Prnnlrlin, liititude 62" 12' N., longitude 
125" 12' W, ; and a t  Carlton IIOLISC in tho following year, latitude 
52" 51' N., Iongitudc l0G' 13' W. 

5. METEOROLOGICAL OBSERVATIONS by SIR EDTVARD BELCHER, 
(The Last of the Arctic Voyagrs, &e.) 

From Sir Edward Belcher's Record of Temperatures it seems 
very clear that the winters of 1852-53 and 1853-54 mere very 
severe. 

On Jaiiiiary 6, 1853, the temperuturc  as -51.5' and continued 
to fall; on the 12tl1, at 9 pm., the tcmpernturc was -62S', and 
the indices of four theriilornetcrs the next moriiiiig at  8 a.m. read - G2*On, - 61*Go, - 6(;*0°, - 63.2'; on the 14th the temI~craturo 
hnd not risen above - 45' for four Clays, and the mean for the last 
three days hnd been - 55-61'. 

From thc 5th to the 15th the inean tcinpernturc mas -48.88'F. 
The temperature did not rise above - 46' for 64 days, or above 
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- 52' for 34 days. For 14 hours it contiiiucil betwccn - 5 8 O  
and - 62.5'. Yet with thcse low temperatures Sir Edward says 
"We leave our warm cabins at 50' and rush after science or 
bruin " with a change of temperature of about 99' F. '' without 
damage. " 

On referring to Vol. II., p. 100, i t  is seen that the !ow tempera- 
tures of - 55' and - 57' were much inore lceenly felt during the 
second winter, thus illustrating what has been remarked at MOSCOW, 
that English residents scarcely notice tlic cold during the first 
winter, but during the second they feel it niucli more acutely. 

Sir James Ross is said to h : m  registered - GOo F., and on tlie 
15th of February 1820 the thermometer stood at - 54' for 154 
hours (Belcher, 1. p. 202). 

The mercurial tliermometers were obaei-ved to register correctly 
below the temperature - 395O F., aud towards tho 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 thennometer very 
regularly. 

Experiments on the freezing of mercury sliowed that exposed 
for 20 minutes 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 containecl, and the 
centre raised t o  a point when it had actually congealed. When 
placed fiolid into water at -47%' the mercury became cncased in 
ice, but fiowed on tlic bottom at :L temperature of - 4 4 4 5 O F .  Prey 
vious to freezing, or at the instalit of returning. to fluidity, the 
mercury assumed a very active motion, resembling lively polypi, 
parts moving in circles with great velocity. An  attcnipt was made 
to determine tlic form of cryst~~llization (1). 208). Allsopp's ale 
was found to freeze at 22.5' ; the frozen part was found to be very 
insipid, the remainder coilcentrated forming an excellent liqueur. 

NoT&-McChtock froze Allsopp's ale when tlic temperature 
of the air was -359 When its temperature had risen to 17" i t  was 
almost all thawed, at 22' it was completely SO. 

P. 209. In  describing experiments on the expansion of alcohol 
at low temperatures a very useful caution is giveli, tllc neglect of 
which may be w r y  serious, to take care of the fingers in llandling 
good conductors or good absorbers of lieat at low tt:lnpcratures. 

During the early part of March 1853, the temperature still con- 
t h u d  low, thc mean 011 soiiie days being ai low as - 4G", -528', - 5 2 O ,  and the mean of 10 days beiiig - 43.23' F. After the 
17th of March a most decided c h a ~ ~ g c  took place in the weather. 

The hole for the tide-gtuge WZLS cle:ued, the ice being 7 feet 
thick, and the whole thickness of ice and snow wa5 21 feet within 
20 y:~rds of the ship. The ice tow:~rds the shore grounds in 16 
feet of water, the tliiclinew of of-shore floe formed in one season 
probably does not exceed six feet in thickness. As soon as the 
hole under the stern for the tide-gauge Ii:d been completed, the 
Water rushed up siniilnr to an artcsian spring ; this is singular 
fmce the fire-hole sJ3reast of the shil) liad bcen kept open td1 the 
winter. 
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Although the winter of 1852-53 was a very cold one it appears 
from tlie records for November 1853 and January nnd February 
1854, that the second winter 1853-54 mas iiiuch colder than the 
first. 

Thus at thc end of January for 84 continuous hours tlic niean 
temperature is - 5 4 9 O ,  tlie masiniuin being - 50°, and for 48 
continuous hours the memi is -57.12’ and tho maximum -555’. 

The mean of 10 days at beginning of February, - 47.145’, is 
the coldest on record for that time of year. 

This mas the winter dnring which Dr. ICane wintered at Van 
Rensselaer Harbour, when lie cxpcrienccd such intense cold. 

From the Metcorologicnl ‘JMles at the end of Vol. 11. it will be 
seen that the warm winds in Wellington Channel are either from 
the K.E. or from the S.E. 

At Beechey Island strong southerly gales are experienced on 
the southern side, but no such breeze appears to cxtend up 
Wellington Channel or even into Union Bay. 

I n  the table which @ves a comparison of tlie temperatures 
observed in various Arctic voyages from 1819 to 1855, it is shown 
that there is a remarlrable coincidence in tho times of low tempera- 
tures and in the mean nmount of cold througliont the whole 
range. 

I n  tlic nortliern part o€ MTcllingtoii Cliannel the warm winds 
flow from the east (I. 11. 127), and the gales come from this 
quarter with increasing temperature. 

‘‘ Gales inevitably accompany any uiiilue rise of tcniperature.” 
Gales on the N.E. of Mclville Island were strong from the 

N.E. ; also animals frequent the enstem side of the north-east 
point of Melville Island, showing tliat it is milder on tlic north- 
’enst side (11. 1). 48). 
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In ntlclition to these, which include the deepsen tcniperatures 
observcd, Capt. Mar1i1iaiii iiiatle 01)wr1xtiom on tenipcrnture of air 
and of sinf:ice water frecpctitly tlirouglioiit J ~ l y  :mil August in 
BaiEin’s :md Lmiwstw Sound, IilostIy 1ic:ir tlie coast of Baffin 
Land. 
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7. SECOND GER~IAN EXPEDITION under CAPTAIN KOLDEIVEY: 
Temperature. 

The winter quarters of tlic Expedition were at &bine Islund, 
on tlic East Greeiiland coast, in latitude 74" 32' N., longitude 
18" 49' W., but observntions were Inado at various points of the 
coast towards tlic noitli nnd tlie south. 

On cornparing obscr~~ations on tlie East and West Coast of 
Greenland it is found that, except in  tlie month of December, the 
mean diminution of temper~ture for one degree of increase of 
latitude is nearly the same on t,hc East and West Greenland coast. 

The changes of tempernture througliout the yenr at Sabine 
Island are very regular, and can bc, said to liavo only one maximum 
and one minimum. The nican temperaLure is lowest in January, but 
chnnges very little until the niicldlc of March, being about -13' F. ; 
then it increases soinemhat rapidly for three months, until the end 
of June, to about 3$lc F. In Sugnst it descends agitin, not quite 
so rapidly as it  ascended, until Novembrr, and with a slight cheek 
in December it :Ignin r e d i e s  its minimum toward the elid of 
January. 

The curves representing the nican temperatures for different 
hours of the day are also very regular. 

I n  winter tlie coldest I J W ~  of the day is from 2 p.ni. to 2 a.m., 
and the temperature nlmost remains constant throughout these 
hours. 

Throughout cuc4 season, tlic tenipcratnre at 8 a.m. and at 8 pm.  
is exceedingly near IO the mean temperatiwe 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 am., and incrcases very steadily until 2 pm., and 
again diminishes very steadily until 2 a.m. 

I n  the auticmn there is no change of temperaturc from 8 p.m. 
to 4 am., then a grndual rirc until 1 o'clock in tho day, and an 
almost equally gradual Gill until 8 p.111. 

The coldest month is J:inuary, but Februa1.y and March are 
very nearly as cold, the lowest cold registered occurring in 
February. Tlic warmest month is July, and the highest 
temperature 55.6" I?., on the 1st of July at 2 p.m. . - :: 

'There is very little change throughout tlie day. 

- 

T i ~ ~ i ~ ~ ~ r u t ~ c r e  and Wind cct Subiiic Island. 

I t  appears that (p. 589) in cczctumn the north wind is the 
warmest, and next to it tho north-east and tlie north-west winds, 
and that the south wind is thc coldest. 

During cast w i d  i t  is perfectly clear, and also during the 
north-west wind. 

Two-thirds of tlic whole of the snow camc from the north with 
the warm winds. 

?Vinter.-The south-east wind is warmest with a very high 
barometer, and the north-west the coldest. During calms it was 
cola ana cloudy. 
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Spring.-The south and sooth-east winds are warmcst, and the 
west the coldest, but the difference of temperature is very small for 
even the extremes. 

J'umnzer.-There is very little variation iu the temperature 
t h u g h o u t  the spmmer, the mean d u e  being 39.67" F. 

The force of the mind was very much greater from the 9zorth 
than from any 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 minds through the year, it is 
seen that a change in the direction of tlie wind affects tlic 
barometer very little. I t  also appears that in autumn the ?zorth 
mind 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 winds. 

The Barometer. 

The mean daily changes of the barometer shorn that- 
I n  winter the barometer is highest at  10 a.m., and diminishes 

very regularly through the day and until midnight, after which 
hour it rises 11s steadily until 10 a.m. ; the whole wriation being 
about * 03 inches. 

I n  s p i q  there is a gradual rise of the barometer from 4 a.m. 
to 12 noon, then a gradual fall from noon until 10 13.111. ; between 
10 p.m. and 4 a.111. the pressure remains constant, and tlie wholc 
variation is about * 02 inches. 

I n  S Z G ? ~ Z I ~ C T  there are two daily maxima, at 12 noon ancl 12 mid- 
nigtit, and two minima, at 4 p.m. and at 2 a.m.; but the total 
change is less than *01 inches. 

I n  autziiiiiz the barometer is liighest thout 11 a.m., and falls 
until 4 pm., then rises aiid is steady from G to 8 pm., then fdls 
again to its lowest le\~el at  2 a.m. ; but the whole r:wiation is '01 
inches. 

I n  considering the monthly clianges, it  appears that tlie baro- 
meter rises rather rapidly (about * 3 inches) from January to March, 
being then a t 3 s  highest ; then fulls rapidly to April and keeps 
steady until June, then falls rapidly to its lowest in July and as 
rapidly rises to  August, then slowly fdls ?gain about . 1 inches 
from August uiitil January, its second minimum 

The barometer mas very little affected by storms. On Dee. 5, 
whilst a very severe storm from the north was coming on, the 
barometer remained quite steady ; but while its force was at tlie 
greatest the barometer rose gradually, and coutinued to rise as the 
storm abated. When i t  became calm aud the mind changed to  
south for an hour, the barometer fell a little, but afterwards 
continued to rise. 

The temperature continued steadily to increase from the 
beginning of this gale, aiid when the wind changed increased more 
rapidly, and came do-wn again with the south wind, to increase 
again as the milid returiied to the north. 

. 

56122. R R  
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8. TEMPERATURES of the POLAR REGIONS. 
The CLIXATOLOGISCHE BEIT~IIGE (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 arc 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 cliaracter of a sea climate. 

Thus comparing Ustjansk, Jakutsk, and Van Rensselaer for 
the four seasons we get :- 

Winter - 
Spring - - 
Summer 
Autumn 

I 

-35.95 P. -36'69 F. -29.56 F. 
-0 .62  14.83 -11.47 
46' 78 58.39 32-99 

1.02 1 2 . 2 7  -4'83 

Ustjansk. Jakut sk . 1 Van Rensselaer 
1 Harbour. 

showing the difference in character, as well as the greater 
differences at an inland station than on tha coast of Siberia. 

Comparing the means of the same month of the year at various 
places in the American Polar Sea, we find the places of greatest 
cold for the several niontlis of the year as follows :- 

January, Northumberland Sound - -40.00 
February, Disaster Bay - - -40.24 
March, Van Rensselaer - - -38.09 
April, , I  - -14.00 
May, Disaster Bay - - . 9-34 

July, 9 ,  

September, Van Renssclaer - 9.81 
October, > Y  

June, Winter Island - - 23-17 - 35.36 
- 29.72 

- -10.54 
November, ,t - -23.03 
December, Northumberland Sound - -35.51 

August, Port Bowen - 

As these values are obtained in different years, no allowance 
con be made for mild or severe seasons, and therefore the table 
formed on so few observations may be son~ervliat mislending. 

We shall probably gat a closer approximation to the region of 
greatest cold, if we compare observations mnde at several places 
during the same season. 

If me take the winter of 1852-53 we get the greatest cold at- 

Melville Island in November - - -20.1 
Nortliuinbcrland Sound in December - - 35.51 
Mercy Bay in January - - -43.87 

Mercy Ray in October - -5.6 

Melville Island in February - - -40.8 
in March - - -31.7 

Northumberland Sound in April - ,, - 8-60 
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Taking the following year in the same way we may compare 
Beechey Island, Disaster Bay, and Van Rensselaer. 

Disaster Bay in September 1853 - 17.00 
Van Rensselaer in October - - 0.55 

2 7  in November - - -23.01 

), in January 1854 - - -37.38 

Van Rensselaer in March - -38.09 

Disaster Bay in December - - --2a-o8 
,, in February - -40.24 

Disaster Bay in May - 9-34 
,, in April - -8.6 

,) in tluiic - - 27.91 ,, in July - - 38.12 
Van Rensselaer in August - - 31.35 

These results sliow tliat tlie polo of greatest cold (if there is 
one) in the Amwicau Polar Xes is nearly equally distant from 
Mercy Bay, the south-west side of Melville Islaad, Northumber- 
land Sound, and Van Ronsselaer, except in so far as the estreme 
cold at any of these places may be due to local Causes. 
If we consider this question in connesion with the threo 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 coincidcs very closely indeed with the liiic of 
greatest and nearly equal cold :is already observed. This suggests 
the consideration whether there is not a direct connexion between 
the temperature of the air in the Polar regions and tlic meeting 
of the ocean tides. 

A table of monthly mcan temperatures of Polar stations is 
added, chiefly taken from Dove’s work, with the addition of the 
results of those expeditions which have bemi sent out since 1854, 
as far as they could be obtained. 

A small table of the inoiithly 1nc:iii temperatures at ststions on 
the West Greenland coast is added for comparison, this includes 
the incan of the temperatures €or several years. It also appears 
from h1)les given by Dr. Rink in his account of the meteorology 
of West Greenland that out of 14 years obscrvations at Upernavik 
the mean temperature for Jrinuary as well :is for March T V ~ S  
lower in 1853 than in any other year, being 21s low as  33’ F. in 
each month. This was the winter wlicn Sir E. Bclclier was in 
Northumberland Sound. 

See ‘‘ Tides and Currents.” 
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11,-TEMPERATURE O F  T H E  SEA, &c. 

1. TABLES of TEBIPEBATURES of the SEA at VARIOUS DEPTHS 
below the SUXFACE, taken betwcen 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 4,000 feet 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 thermometers, and at others took the 
temperatures of the silt from the bottom. Six's thermometers 
were also used by Pariy 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 experinients 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, aud 
Parry, this rule is not found to hold good in Baffin's Bay, where 
the temperature falls from 30' and 32' at the surface to 29' and 
28O.5 at the greatest dcpths attained. 

The facts show that at depths in the tropical seas the tempera- 
ture is about 34' or 35' F., and Lens has shown that this could 
only bc maintained by a constant slow under current f?om the 
poles to the equator, and has also shown, by malting observations, 
that a belt of cooler water exists at the equator, and that the 
temperature at equal depths is lower at the equator than a few 
degrees to the north or south of it. He concluded that this arose 
from the circumstance that the deep-seated Polar waters there 
met and rose to the surface. 

As bearing out this, he showed that the waters in the same 
zone were of lower specific gravity, wliich was also noticed by 
Humboldt :- 
'' Lenz shows that in the Arctic Ocean the bathymetrical 

isotherm of 35O is deepest on the west of Spitzbergen, while nearer 
Greenland, and again nearer Norway, the deep waters arc colder. 
Tile several isothermal surfaces of 40°, 50°, 60°, 70°, and 80' are 
then traced southward, attaining their maximum depth between 
50' and 40' Intitudc, and rising thence towards the equator. 

(6  Taking another zone on t,he western side of thc Atlantic, from 
Baffin's to thc Equator, he shows that the highest isotherms 
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are not prolonged so far north as on the first line, and that 
the water a t  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. T. 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 I-I.M. S.  Challenger. 
H c  clraws attention to the great carc required in the means used 
for collecting the water ani1 making the nrcessary mcasurements, 
and for reducing the rcsults, and describes thc special instrument 
(on the prineiplc of Nicholson's hydrometcr) which had been 
made for him, and which he liar1 used and tested by comparison 
with othei. methods. 

His mode of reduction by the graphical method in which he lays 
down isothermal lines and forms a chart by nieaiis of which the 
specific gravity of sea-mater at any temperature may be at  once 
read off from its observed specific gravity at m y  other temperature, 
is also well wortliy of adoption. 

3. FORCIIIIA&lXICIL'S RESEAILCIIES 011 SICA-FATlCR and ClJRRE,sTS. 
(Report of British Association, 1846, p. 90.) 

The grcatest quantity of saline matter is found in the tropical 
regions fttr from land wherc there is 36.6 parts of salt per 1,000 
of sait water. The proportion diminishes on the western sidc of 
the Gul€ Stream and near any coast. Towards the north-enst i t  
decreases diglitly, but is pretty constant over the North Atlantic, 
about 35.7 per 1,000. 

Morc than 100 miles S. of Greenlaiid tlic proportion of salt is 
35.0 per 1,000 parts. 

I n  Davis Straits, 40 miles from land, 32.5 pcr 1,000, aud this 
is iiearly thc proportion in the Polar currcut. 

111 latitude 4 3 y  N. and longitude 46:" w., i t  is 33.8 per 1,000. 
This points to tlic fact that the vapour rising in tropical regions is 
condensed in Polar regions and  flows back in the form of Polar 
currents, so that morc wrLtcr flows away from than towards the 
poles. 

[This eccms clearly indicatcil by Parry's rapid drift to the 
southward of Spitzbergen, where some portion of the influence 
of tlie Gulf Stream might be supposed to extend to prevent such 
a southerly drift.] 

The water of difercnt beas may contain more or lcss salt, but 
the d a t i c e  proportion of its constitucnt d i n e  parts clianges very 
little. 
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Comparing the sea in different parts, the proportion betveen 
ch Zovinc and sui'phuvic acid- 

I n  the Atlantic is - - 10,000 to l&8 

Iceland, and Greenbnd- - 10,000 to 1,193 
I n  the German Ocean - - 10,000 to 1,191 
I n  Davis Strait - - 10,000 to 1,220 
I n  the Kattegat - - 10,000 to 1,240 

I n  the sea between the Faroe Isles, 

The proportion of sulphurie acid increases near shores. 

4. SUIWACE TEMPERATURE of SEA-WATER. 
Thc mean moi~tlily d u e s  from hourly observntions in Van 

Rensselacr EInrbour, at n depth of 4 feet were :- 
1853, September, 29" * 1, October 28". 8. 
From November to htarch, 28O.7. 
1854, April, 28'-8, May, 28"'9. 

Ju11e, 30°. a ,  July, 32O.3. 
August, 31'. 8, September, 31O.3, October, 30". 9. 

After November 1854 the readings remnineil constant at 29". 0. 

,, 
,, 

5. MZASURING the SPECIFIC GRAVITY of SEA WATICII. (Die 
zwcitc dcntsche Nordpolarfalirt, vol. ii. p. 667.) 

A very complete series of dcterminutions of the specific gravity 
of sea-water at the surf:ice and at various depths wns made by 
Dr. Borgen with n very delicate glass hydrometer. A full account 
of the rcsults is given in the excellent record of 1\11. Koldewey's 
Expedition to  Enst Greenland. The instruments were tested at  
G ijttingcn by Professor Kolilrausch before the Expedition sailed. 
111 working out the wsults the temperature + 15" C., or 59" I?., 
mas talreii as the staiidard temperature, and tlie tables of Dr. Gerlach 
on the specific gravities of salt solutions of different strengths and 
tcrnperatures (Frcibcrg, 1859) werc employed. For other tem- 
peratures tlian + 15' C., a corrcctioii was required for tlie change 
of volumc of the glass. 

As these tables will be useful for working out the results of 
any observations which may be made on tlrc specific gr:evity of 
sea-water, and will at once give tlie relative strength of the salt- 
mater when its temperature is lrnowii ; the portion of theni which 
may bo required is added to tlie Manual, and also the table of 
corrections for the change of volume of glass for different tem- 
peratures. 

TO make nn observation, the rending of the hydrometer must 
be taken and also tlie temperature of tlie water ; multiplyi~lg the 
observed rending of the hydrometer by the correctioll for the 
observed temperature, and substracting the result from the reading 
of the hydrometer, we get the specific gravity at 15' c!. ; on 
referring to the table of' strcngths of solution the pcr-centage of 
salt in the sea is obtained. 
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STRENGTH of SALT SOLUTION. 

Salt Solutions. 

lper cent.12per cent.l3per cont./apercL-nt.llp~r~n~. 

Volume 
Of Glass 
meter. Hydro- 

n 1'0007 
1'0007 
1'0008 
1'0009 
1'00002 
1'0009 
1'0008 
1'0007 
1'0007 

i 
2 
5 a 
5 

8 
9 

10 
11 
12 
15 
1 4  
16 

! 

1'0083 
1'0085 
1'0084 
1'0084 
1'0084 
1'0085 
1'0083 
1'0082 
1'0081 

I I 

1'0006 
1'00068 
3'0006 
1'0004 
1'0002 
1'0001 
1'0000 

1'0080 
1'0079 
1'0078 
1'0077 
1'0075 
1'0074 
1'0072 

1'0169 ' 1'0169 
1 1'0169 

1'0169 
1'0169 
1'0158 
1'0167 
1'0166 
1'0166 
1'0164 
1'0163 
1'0161 
1'0160 
1'0148 
1'0147 
1 ' 0145 

I I 

1'0235 
1'0286 
1'0234 
1'0234 
1'0233 
1'0232 
1'0231 
1'0230 
1'0229 
1'0228 
1'0226 
1'02e5 
1'0223 
1'0221 
1'0219 
1'0217 

1'0312 
1'0511 
1'0310 
1'0309 
1'0508 
1'0507 
1'0806 
1'0304 
1'0803 
1'0501 
1'0800 
1'029.3 
1'02DG 
1 ' OZ94 
1'0392 
1'0200 

I 
I 1'03877 
1.0383 
1'0386 
l.OS84 
1'0385 
1'03816 
1'0360 
1'0378 
1'0377 
1'0376 
1 ' 03737 
1'0571 
1'0369 
1'0sG7 
1'0366 
1'03G23 

0'99961'2 
0'999638 
0'999664 
0'099690 

0.999948 
0'899074 
1'0M1000 

The following table contains the corrections for the change of 
volume of the Hydrometer: 

Temperature. 1 Reduction. 11 Temperature. 1 Reduction. Temperature. Reduction. 

-0'0009 

16 12 12 
3 15 8 11 13 3 
4 14 9 09 14 2 

11 
-0'0013 

The observations are divided into four sets- 
(1.) Those in the North Sea 60' N. lat. 
(2.) 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 
solution were- 

(1) 1,02545 (2) 1,02594 (331 1'02493 (4) 1.02411 
3.511 { 3.578 { 3.439 { 3.326 

Observations wero also niade at various points dong 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. 

Obsemations 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., 11. 697, comparing the summer temperatures at  
almost all Polar stations in Greenland, Arctic America, and Russia 
where observntions have been made. 
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6. SPECIFIC GRAVITY of SEA T 4 T ~ ~ ~ ~  (MCCLINTOCK). 
(Appendix to Record of Voyage of '' Fox," p. iii.) 

I n  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 Aug. 
185'7 to 1 -0208 on the loth, when the yacht was surrounded by 
icebergs. 

Temp. - 1.0265 28.8 
2,' 9 ,  in 25 fathoms - 1.0290 29.0 

On Sept. 5th sp. gr. of sea at surface 

7 )  > 9  50 9 ,  - 1'0292 29.0 
J ?  7, 88 3 )  - 1.0302 29'0 

McCli'ntock refers to freezing salt water and to evaporation 
through ice (pp. 77, 78). 

On a calm day the temperaturc of the external air being -33", 
but .within a snow hut the thermometer stood 17' higher, the 
difference being due to the transmission of heat through the ice 
from the sea beneath. Evaporation goes on tlirough ice from the 
water underneath it. 

On the coast of' Lapland, much salt is made from the sea or 
floe ice, not from fresh water, glacier or pack-ice. 

I n  the drift down Baffin's Bay, McClintock rcmarks :- 
Sept.-Melville Bay. Ice drift affected by local cause. 
Dec.-In mid-channel a tendency to drift westward. 
Feb. and March.-Drifted parallel to thu 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 
illcrease of drift. Could not ascertain the existence of currcmt. 

111.-PIXYSICAL PROPERTIES O F  ICE. 

1 .  FIRST GRINNELL EXPEDITION under COiCIMANDRR DE HAVEN 
(1852). POEMS of ICE. By DR. IcANE. 

De Haven, in his drift through Lancaster Sound and Baffin's 
Bay, met with some very singular cases of the bending of Inrge 
blocks of ice. 

In  one case, a table of ice, 4 feet thick, 18 feet long, and 15 broad, 
was curved so ns to €orm a well-arched bridge across a water 
chasm. I t  had evidently rcared high i n  the air, and then gra- 
dually bent over. 

I n  another case, a straight block of rectangular section and 
50 feet long resting on other blocks near its two ends, was bent 
clown by its ow11 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 111clting point 
of ice is different under different prcssurcs. Under prcssurc ice is 
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melted below 32’ F. ; so that if pieces of ice rather below 32OF. be 
placed in a mould and pressed, the portions of the ice which press 
against one another will melt, and so the pressure will be relieved. 
I n  consequence of the removal of the pressure, the water it611 freeze 
again, since its temperature is below 32’ F., and the pieces mill be 
€rozen togethcr and take up a, new form; this may be again 
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.] 

(Reference should he made to Tyndall’s ‘‘ Glaciers of the Alps ” 
on this and 011 otlier questions connected with glacier-ice.) 

I n  his narrative of the voyagc, Dr. I k n e  says:- 
“ I n  Wellington Channel our ice had not acquired its full 

firmness and tenacity ; its structure mas granular and almost 
spongy, its mass infiltrated with salt water, and its plasticity such 
that it crumbled ani1 moulded itself to our form under pressures 
which would otherwise haw destroyed us. 

‘<By the time we had reached the middle of Barrow’s Strait, 
and the winter’s midnight of Dcccmber had darkened around tis, 
our thermometers indicating a mean of 15’ and 20’ bclow zero, the 
ice attained a thickness of tlirce feet, with a11 almost J2inty hard- 
~zcss, and a splii&ry fructtcre at right angles to its horizontal 
plane. Such ice was at its surfacc completely fresh, and, when 
tested with nitrate of silver, gave not tho slightest discolouration.”: 

(Chapters XLII. and XLIII. contain an account of remarliab1,lo 
chauges in tlw floe-ice iu Bafin’s Bay). 

Dr. ICane discorcred that the floes “ which hac1 formed in 
u mid-winter at temperatures below -30 were still fresh and puk,  

while tlie floes of 51O~Cr growtli, or of the early and late portions 
(‘ of the beason, \vert distinctly saline. Indeed, ice which only 
6‘ two months before I had eaten with pleasure mas nom $0 salt 
6‘ that the very snow which covered it was no longer drinkable.” 

“ Another clement in tlie disintegration of tlie floes, of which 
this was but a preliminary process, struck nic fbrcibly a little 
later in the season. Tlie invasion of the capillary structure of the 
ice by salt mater from below would act both cliemically and 
mechanically in destroying its structure ; but I am led to believe 
that, in addition to  the actions of simple infiltration, forces allied 
to endosmosis are called into play.” 

‘6 The  iafiltration of S d i I i C  water tlkrough the ice assists the 
process of disintegration. Thc water formed by surface or sun 
thaw is, by the peculiar endosmitic action which I. believe I have 
mentioned elsewhere, at once rcndered salt, as was evident from 
BaumB‘s hydrometers and the test o f  the nitrate of silver. The 
surface crust bore me readily this evening at a temperature of 2 1 O  
and 1 9 O ,  giving no evidences of thaw. Beneath, for two inches 
it was crisp and fresh. As I tried it lower, cutting carefully with 
my bear-knife, i t  became spongy and brackish ; at eight inches 
markedly so; and at and below twelve, salt-water paste. On the 
other hand, all my observations, 2nd I have macle a great many, 
Prove to me tl?at 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 BELCHBR. 
(Sir Edward Belclier.) The Fo~nmtion of Floc-Ice. 

Some interesting experinients 'were madc 0x1 the rate and 
mode of formation of the floe or salt-water ice by inserting a 
wooden tube, with two opposite sides partially open, into the ice. 
The results from November to Blnrch, rccorded on page 123, 
Vol. I. shorn an :werage increase of ice of half an inch a clay 
solely from below. Observations of thickness were made erery 
10 days, and compared with the recorded temperatures. 

After the ice-gauge was raised in March 185 4, observations 
were made on tlie in-shore ice to discover wlien the ice-crystals 
ceased to attach themselves to the under surface. From Novem- 
ber 5th to &Iarch 25th the thickness had increased from 18 to 
68 inches. 

Again on April 9th (p. 161) the Ihickness of the ice was found 
to be 66 inches. The ice had not only ceased to form, but the 
lower portio11 of two inches in depth was entircly composed of 
loosely cohcr in~~ separate crystals yiclitiiig easily to the pressure 
of the finger. ?'he ice in contact with these crystals was also i n  
a rotten state. 

By experiments made by rapidly lowering bottles fitted with a 
plug of loose cotton to a considerable depth so ns to bring up 
iveter from that depth, the mater mas found to be full of 
crystalline stars of ice. 

These results entirely agreed with cxperinients made on sea- 
jvater in glass cylinders at 50' l?., and submitted to a temperature 
of - 24' F. As the 
freezing point was approached, peculiar stars 'were produced, and 
rose to tlie surfncc where they became attached to and formed the 
general mass. These stars were perfect detached crystals, similar 
to  those met witli in thc atmosphere. 

Experiments are also described in Vol. I. (p. 150) intencled to 
mensure the amount of evaporation from ice, and cubes of ice 
from different layers mere exposed to the upper-deck temperature 
during winter, and weighed n t  intervals to determine the changes. 
Tho water which thawed from tliese cuhcs was bottled for future 
examination, and tlie atmospheric air in well-dried bottles, and 
covered with leather and bladder, was :&o obtained. 

I n  the Appendix a t  the end of Vol. 11. of tlie Last of the flrctic 
Voyages will be found records of experiments to nscertfln tho 
amount of evaporation from cubes of salt-water ice from different 
depths in tlie floe; also an Analysis of the Water, and n most 
interesting Account of Observations on the Forms of +d Changes 
in Crystals of Ice and Snow, with magnificent pictures of the 
remarkable and, in some cases, complicated f o r m  which were 
observed. 

The crystallization commenced from below. 
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,024 
*124 

1 . 7 3 9  
'594 

2.723 
*372 
-052 

3. The COBIPOSITION of SEA-WATER and of SALT-WATER or 

I n  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 tlie season. 

The waters contain large quantities of carbonates of lime and 
magnesia, no doubt due to the presence of those substancss in 
rocks in the neighbourhood. Water taken at  springtide from B 
depth of 10 fathoms, contained more chloride of sodium and less 
sulphate of Iime 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. 

FI,OE-ICE. (vel. Ir. p. 293.) 

'041 
'363 

1.933 
'096 

3'476 
'472 
.128 

ANALYSIS of the ARCTIC FLOE : in 1,000 grains of Water. 

I_ 1 No.1. 1 No.3. 1 No.4. I No.& 
i t I I 

-~ 

Sesquioxide of iron and phosphate - *010 
Carbonate of lime - - trace 
Sulphate of lime - - '189 

Chloride of magnesium - - '289 

Sulphate of tjoaa - - -355 
Chloride of sodium - - 4.132 

Totd residue - 5.158 
Residue by evaporation - 5.400 

Carbonate of magnesia - - '050 

Sulphate of potash - - '133 

Specific gravity - - 1 1.004 1 1.006 1 1.007 1 1.007 

_I_-_ 

'G50 a010 '008 
,016 e058 -046 
'344 '274 -250 
. I 1 0  .090 '110 
.859 1.122 -855 
*220 .284 -220 
'300 '504 -442 

4 .668  6.129 5.454 

6.567 8'411 7'385 
6.600 8.340 7.280 

--_I__--- 

Sesquioxide of iron and phosphate - 
Insoluble lime - 
Soluble liunc 
InsoIuble magnesia - 
Soluble magnesia - 
Sodium - 
Potassiuni - 
Chlorine - 
Sulphuric acid - 
Carb01lic ncid - 

.010 

.032 
-113 
*043 
'471 

2.708 
-128 

4.424 
e 5 7 5  
.140 

.008 
*025 
* 103 
.v52 
-360 

2.286 
-096 

3.950 
-497 
* I 5 4  
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ANALYSIS of the ARCTIC SEA WATER. 

- 1 No. 2. 1 No. 7. 

Sesquioxide of iron and phosphate 
ho lub le  lime - 
Soluble lime - 
Insoluble magnesia 
Solublc magnesia - 
Sodium - 
Potassium - - 
Chlorine - 
Sulphuric acid - 
Carbonic acid - 

'010 
*027 

1.260 
e 1 1 0  
,571 

10.853 
*384 

17.950 
1.986 

.284 

-022 
s o 9 1  
*474 
-081 
-491 

*432 
17'585 
2 - 040 

,260 

- 

No. 2.-Four feet below ice. 
No. 7.-Ten fathoms, at spring tide. 

COMPOSITION of the SEA WATER of WELLINGTON CHANNEL, 
calculated from the preceding Table. 

I No. 2. I NO. 7. - 
Scsquioxide of iron and phosphate 
Carbonate of lime - - 
Sulphate of h i e  - 
Chloride of calcium 
Carbonate of magnesia - 
Sulphate of magnesia - 
Chloride of magnesium - 
Bromide of magnesium - 
Sulphate of potash .. - 
Chloride of sodium 

Specific gravity - 

'010 
-048 

2,711 
'283 
*232 

} 1.353 
.854 

27'621 

33.112 

1.026 

- 

-- 
-- 

.022 
-091 

1 * 149 

*171 
1.380 

*097 

-965 
28.916 

32.791 

- 

-- 
1.027 

A comparison of the results of the analysis of the floe-ice water 
with that from the Straits of Dover, analysed by Professor Gutlirie, 
shows that the amount of solid residue after evaporation of the 
Dover water is nearly the same in amount as from the upper 
6 inches of floe-ice in Wellington Channel. 

I n  May 1854 experiments were made to ascertain the pro- 
tecting power of snow from cold. Thermometers at 32" F. were 
inserted horizontally into holes close to the floe in 4 feet of snow 
and 3 feet above it at a depth of 1 foot from the top of the 
snow bank. After 10 days that at the bottom of the bank in 
contact with the ice indicated, + 14' ; the other indicated + 2" ; 
while tho external temperature had been - 19') and the mcan f 2.54 
SO that one foot of snow was equivalent to an inorease of tempera- 
ture of 210 and four feet of snow to 33" F. After 10 days more, 
at one foot &ep, the temperature was + 84 and at  four feet deep it 
zvm 16"; the minimum had been -11') and the mean +11.1go. 
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4. ICE OBSERVATIONS. By DR. WALKER, during the Voyage of 
the C c  Fox.” (From the Journal of the Royal Dublin Society, 
Jan. 1860.) 

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 Chai.les Lyell, 
in his c c  Principles of Geology,” p. 96, states that sea-water ice is 
$mh, having lost its salt by the decomposing process of freezing. 
Ijr. Sntherland, 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 clepending upon the tempera- 
ture ; it being very probable that the lower the temperature is the 
more salt the ice will contain. At variance with both of these, 
Dr. ICane asserts in his “ Arctic Expedition,” pp. 377, 385, 392, 
that, although at some temperatures and at some small thicknesses 
the ice may be salt, yet, c c  if the cold be sufficiently intense, inde- 
C c  pendent of percolation, solar heat, depending position, or even 
IC depth of ice, there toill be formed froni salt water a fresh, ptLI’e, 
I C  aiid drinkabdc element.” Baron Wrangell (‘6 Le Voyage an 
Nord de la Sibcrie”) mentions that the salt left by evaporation on 
the surface o€ the ice is mixed with the snow that falls upon it, 
a i d  is eaten as salt with food, though bitter and aperient. 

Five different sets of observations were carried out during the 
winters of 1557-8 as we drifted down Baffin’B Bay, Davis’ Strait. 

1st. To observe the changes in specific gravity of sea-water ice 
formed titider different degrees of cold. 

2nd. Forming fresh water from salt (or sea) water, by freezing 
the latter, and thawing and re-freezing the ice thus formed, 
continued otic, two, or t h e e  times, as necessary, at  different 
temperatures. 

3rd. Converse of last, forming brine from sea-water by freezing 
at  different ternpcratures, and re-freezing the residue. 

4th. Specific gravity, &c., of saline efflorescence at different 
temperatures cxpresscd from sea-mater ice in its early process of‘ 
formation. 

5th. Specific gravity of ordinary ice of winter formation at 
close 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 immoveallly fixed in the ice. During 
all 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. 

Wheii the temperature of the water and air falls below 28O.5, 
sea-mater esposcd will in a short time be covered with a thin and 
almost pellucid pellicle of ice, of a very plastic naturo, allowing of 
a great amount of bending, curving, and such like accommodations 
to external circumstances. I n  proportion to the temperature, 
this covering becomes thicker, and presents a vertically striated 



PHYSICAL PROPERTIES 03' ICE. 641 

appearance, identical with that of sal ammoniac, gradually dis- 
appearing as the mass thickens and gets more compact ; still, the 
lowest portion, or that most recently formed, always presents this 
aspect. When this pellicle or covering becomes of the thickness 
of a quarter of an inch, or morc, small white crystals appear on i ts  
surface, at  first sparsc and widely separated, but gi*adually forming 
into tufts, and ultimntely covering tlie whole surface. This may 
be called 6' efflorescence." This also differs ns to its appearance, 
quantity, and quality, according to the tenipernturc of the air at  
the time; its true naturc and the purpose i t  fulfils will be seen 
presently. For the first few hours or days tlie increase of the 
thickness of the ice is rapid, on nccount of the comparative 
exposure to thr: coldness of the atmosphere, but aftcrwards tlie rate 
of growlh is much slower and more uniform. 

I n  this way is formed the great body of ice known as " tlie floe," 
or "great pack" extending approximately from 78' to G5' N. 
latitude, about 900 miles in length and 200 iiiiles Ixoad, ciiclosing 
an area of about 500,000 squarc miles. Dr. Kane states that the 
average thickness of this ice in 1850-51 mas 8 feet; during our 
drift in 1357-58 it was 5 feet. This body of ice is not all level ; 
its otherwise uniform level is distnrbcd by humniocks, these being 
produced by the piling up of the tables of tlie floc by prcs~ure ; 
such accumulations not only appear above the surface of the floe, 
bul exist also zcizderszent7~ it to a fiw greater degree, so that a 
larger quantity of ice is formed annually than the merc superfici:d 
extent of the floe would lead onc to suppose, and at  t!ie same time, 
on account of their abundant presence, materially iiicreasing its 
average thickness. The ice thus formed varies in specific grnvity 
according to the temperature at  which it was frozcii, tlie density 
decreasing i n  proportion to the degree of cold; sucli clecrcaso 
being inore nppnreiit from tlie freezing point of sea-water down to 
zero, and from that becoming less evident, yet still present. Yet 
i i i  no case (and niy obscrvntions extend. froin below tlie freezing 
point to -42") coi~lcl I obtain fresh water, tlie purest being of 
specific gravity 1 * 005, and affording abundant evidence of the 
presrnce of salts, especially chloride of sodinm, rendering i t  unfitted 

gives the obscrvatiolis on t h  changes of specific gravlty of tlie ice 
formed under clifferent dcgrccs of cold ; this is surface ice, but :L s 
this ice increases in tliicliness and becomes exposed to greater degrees 
of coid, it  gradually becomes more compact and close, ani1 part of 
the remaining salt is expressed, so that, by the terniinatioil of the 
season, this same ice is somewhat frcslier than wlien it was formed. 
This is shown by the observation on tlie 15th of Janunry and the 
22nd of March 1858. All the floe which annually drifts out of 
oavis' Straits is not formed n t  the same temperature, as witlc 
cl.aclcs and lanes appear abundiintly at times tllroughout the 
Whole winter, so that parts of the surface are formed at  + 10' or 
80, and others - 20' or - 40". I say parts of the szc?facr, 
because tliat portion first formcd acts as a coveriug to the 
remainder from the cold, so that, pro~iortionate~y, there is brit 

for culinary purposes, much less for photographic use. . ' 1 'a blc No. 1 
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little formed at a low temlm-ature ; but, no mattel- at what 
temperature formed, a part of the reinaining salt is expressed as the 
ice contracts and becomes closer. 

Having thus found that sea-water ice loses solile of its saline 
constituents, I eiideavoured 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, 1 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 inwcasing according to the 
degree of cold. I n  the act of freezing, some of 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 ternptrature, but generally commencecl 
when the ice was about ifths o f  an inch thick ; from this period 
until the ice was from 4 to 9 inches thick, more or loss was forced 
out; when i t  attained the latter thickness, this exudation ceased, 
as the upper portion of the inass 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 well 
crystallized, and scattered over the suiface, being slow of appear- 
ance, and taking a long time to crystallize; whereas at low 
temperatures there was an abundant crop, well crystallized, and 
covering thickly the whole extent of surface. TO test the 
residuary mass of water after the ice had been formed, so as to 
determine the amount, if any, of salts expressed into it, set No. 3 
was instituted. By exposing sea-mater to different temperatures 
in  a large tub, a d  testing the residue after the ice was taken off, 
I found it contained some considerable portion of the expresRed 
salts ; tliis portion being depenclent on the temperature and length 
of exposure. On many of these occasions I found on tho surface 
of the ice B pasty fluid, being the liquid efflorescence not yet 
crystaIlized. Baron Wrangell, in his T ~ B T W ~ S ,  noticed this extra 
saltness of the crystals fonnd on the surface, but attributed it to 
evaporation. Now, this cannot be thc case, evaporation is less 
in proportion to the cold, whereas 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- 
tinuance of freezing this resldue or its residue, a concentrated 
brine was obtained, no limit being apparent, so far as my experi- 
ments were made. This set of observations led to another. No. 2. 
Finding that some of the salts were precipitated, I tried 40 forni 
fresh water by a similar exposnre of sea-wirter, and, tl-iawlng and 
exposing the ice thus formed three or more times, [ succeeded in 
obtaining water of a density of 1.0025 and 1 .0020, these results 
being dependent on the time of exposure andtem peratore. 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 testing. Still, from 
the results obtained, and the composition of tlie efflorescence and 
the residue, the conclusion may with propriety be educed, that, 
U S  tlic tcmpcmtzcrc decreases from. + 28'6 to the lowest umouiit 
of iaatural cold, the ice formed will, in equal times, also demase  
in density r ~ i ~ d  increase in thickness. Most likely there will be s 
point a t  which this decrease in density will be in a degree limited, 
due to the rapid increase of thiclrness under extreme cold (say 
-60' or -70") in a short space of' time. 

I have before stated that we were frozen in 011 the 7th of 
September 1857; the iicw ice then forming around us was of 
specific gravity 1 e0235 (30O) ; on the 15th of January 1858 this 
same surface ice was specific gravity 1.0102 (30O) ; on the 22nd of 
March 1858 specific gravity 1 *0078 (30') ; so that this surfwe 
ice, which was cxposcil for G &  mouths to :L tenipcrnture 1-nryiug 
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 effloresccnce formed at different teuiperatures. I f  the 
temperaturo at which tho effioresconce was expressed were not 
Bufficiently 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 
Grst, the spots of emergence of those crystals were few and widely 
separated, but as the ice iiicreased in thickness, the efflorescence 
also increased i n  quantity, and, aftcr collecting in tufts, ultiniatoly 
spread over the whole ; except the ternpcrature were low, these 
crystals generally presented a nioist appearance, but if below - 10' 
they were always dry cmd hard. These crystals, from below 
-t 28" 5 to -259 presented almost the same form, the changes 
being very slight and dependent on the amount of aggregation, 
the original lleing in the form of a broad feather, with plumes 
and secondary plumes branching off those ; length varying from 
2 to 2 inches, breadth from But at and below the 
temperature of - - 2 5 O ,  the crystals presented a very diffcrcnt form, 
having the appearance of long acicular fibres, varying from f to 
2 inches in Icngth, of no definite structure, but always fibrous, 
from -+T; to 24 of an inch in diameter, sprouting up from a bnsic 
tuft very like pure crystals of ( 6  cufleitie." Whetlier this change 

form in the crystal is dependent on the cold, or greater amount 
of saline ingrcdients presciit, T cannot say. 

when the sun-rays in spring become sulkiezltly intense, the 
exposoil surfaces of siiow, ice, or efflorescence, begin to melt. 

the .rvinter, :IS cracks and lanes of water appear in the 
floe, tliese are covere(1 wit11 icc, cBorcscence, allil some little 
s n O \ ~ .  The incltilig poilit of this iiiixturc of effioresceucc xucl 

to 1 inch. 
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snow is much lower than that of sca-water ice, the degree de- 
pending upon the amount of salts contained. Consequently, in 
these laues docs the disintegrating action first coninience ; the 
bun’s rays acting on this mass, thaw it, and forni a kind OF sludge 
011 top ; aftcrwartls exosmosis and endosmosis commence, the ice 
acting as the mcmbrane between the salt water below and the 
sludgy pools nbo-;e ; in timc this intervcning ice beconics per- 
meated ant1 infiltrated with salt, less buoyant, and thus soon 
becomes a prey to thc eroiiing action of the watcr and the thaw- 
ing power of the sun. Thus the new lanes and bay-ice are first 
broken up, alloviiig more play to the water on the remaining 
thicker mass, ani1 :tt thc same timc giving greater advantage to 
the action of thc wind, which drifts it to a warmer situation, 
mherc i t  is cjoon reduced in bulk, and gratlixally wastes away. But 
not only do these h e s  cxpericnce thc effcct of the efflorescence, 
but also the main body of the floc, but not to 50 grcnt an extent, 
11s there is more snow misetl with it, nud tlic interrciiing nieni- 
brane is much tliickcr. The portions of tlic liunimoclrs which 
were below the genrrnl under surfacc of thc floe having become 
water-eaten, honcyconibed, ani1 tletaclied, now make their appcar- 
ancc (mitler the name OF tonguc-pieces), and act the part of 
wedges, Imqiing wparatc the clifcrent fields and I ~ I ~ S S C S  of ice. I 
hare said tlicsc tongue pieccs are water-enten and honeyconibc~d. 
The  salts retained in the ice are not equally dispersed tlrrougI1 it, 
but :we (if I might so speak) contained in cells, liaving aggregated 
at  thc time of freezing ; as thesc cells :ire esposcd to  the thawing 
power of the watcr beneath, t h y  become melted ninch sooner than 
the inass of the icp, lcss heat being required, and thus presrnt the 
Iioneycombcd appearancc seen by crcry one as they sail through 
nips in the floc. Tlic needle-ice spoken of by Parry and other 
Arctic trnvellcrs over ice is clue to the same cause, although thal, 
distiiigiiislicd nnvigntor says it depends on the drop’. of rain. 1 
hnvc often seen i t  in early summer, before onc drop of rain had 
fall?n, but when the sun had coniinenccd to act on the surface of  
the ice. 

A word or two on the appcarmices secn whcn sea-water W A ~  
frozen in a cap:~cions vcsscl. After, say, 12 hours’ exposure, 
whcn thc ice was removed, it J V ~ S  found vertically striated, aud 
oftentimes divisible into two or more layers, the under-surface 
presenting a curious aspect, small Iincs of about half an inch long, 
ant1 in groups of four or six, reticulating, sceincd to covcr the 
entire under-surface. 

This occurred a t  all temperatures, and indcl~endent of length of 
exposurc and conscqucut thicltnes5 of ice. From tho bottom of 
the vessel thin platcs of ice were seen protrnding into the resi- 
duary wtter, from 4 to 2& inches long, and proportionately wide. 
These were found to be much fresher than thc icc formed 011 top, 
or the residue below ; they coinpletcly studded the bottom of the 
vessel. The appearance of’ these plates mas not at all modified by 
the varied density of the residue in which they were formed, or 
even thc density of thc primary solution ; but of coiirsc their 
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density varied with that of tlie solution in which they were found. 
o n  breaking this artificial SeR-M%tel’ ice, :LS well as that naturally 
formed whilst under two inclies thick, I observed that it easily 
separated into periwudicular lainilia?, thin, bill not long ; when 
viewed with a magnifying glass,. ~iresenting the same appcaranc:: 
as that of the plates just mentioned ; the mar1;ings noticeil 011 

the under-surface being but tlie edges of these lamiuz, wliich, 
being placed sick by side? presented n sal :iiiimoniao aplmwancc : 
in  fact, a mere lateral assemblage or building ~ i p  of thin laminn: of’ 
ice, tho increase being from below on the lower eiid a n d  under 
edge of those plates. 

Perhaps the statement of Dr. ICnne, that sea-water ice under 
certain circumstances is completely free from salt, may be ex- 
plained by tlie folloiviug facts and experiments. After our 
winter preparations had beon comnienced, ant1 tlie pool of fresh 
water (from melting snow) had been frozen over, the nien sent 
out to bring in snow for culinary purposcs brought i:i some ice 
instead ; this tliey obtained from some hummocks near the ship, 
these bummoclis being part of the formatioil of the previous 
winter’s pack in which we were caught. This ice turned out to 
be suficiently fresh for d l  the purposcs of domestic use. On 
several occasions the party sent out for this ice, digging too deep 
into the humnioclr, and not content with the surface pieces, found 
tliat the ice was 110 longer fresh, but quite salt-this ice being a 
continuation of the same liumniocli, and also of the previous 
winter’s growth. 

On the 12th and 13th of August  1857, wliilst lying off 13rowne 
Islands, and within about four miles of the glacier, surrodnded by 
bergs, 1 noticed an appeai*aiicc like oil on the stirface of the 
water ; on closer inspection and testing, this prorcd to be fresh 
water floating on the surface of tlie salt to  tlie deptli of two or 
three inches. The suu, beaming down upon tlic bergs, liad 
melted the ice and snow ; .this, running of, floated on thc sbrface 
and remained separate, so long ns there was 110 wind to mix and 
agitate the fluids of different dsnsities. To a combination of such 
circiimstances, with an after freezing of this surface water, do 
these fresh hummocks o m  their origin ; the water, being frozen 
in this state, and afterwards tlie ice elevated into hummocks 
afforded us a ‘‘ drinltable element ” during the win tcr ; aiicl when 
the men had exliausted the supply of top-picccs, they, supposing 
that all was alike, continued their labours, but were disappointed 
in  obtaining salt-mater ice instead of fresli. To maltc sure of 
this, 1 took .z tub of salt-wttcr, and poured upon its surface, on a 
glass plate, fresh water, to the t1iickne::s of two iuclics, and 
allowed the whole to freeze. On testing tho uppor twq inches 
of ice formed, I found it quite fresh, whilst the uiidcr port1011 W ~ R  
salt. 
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nlanner of Ex- 
posure. 

A tub of salt wator 
.1 9, - 

A in tGe floe 1 
A tub of seaaatcr - 

,% I, - 
A h& in d e  floe 1 
A tub oP sea water - 
A hole in tho floe - 
A tub of senwate~ - 
A hole in the floc - 
htuh of seawater I 

A h i e  in ti;o floc 1 
A tubofseawater- 

A hgle in t$e floe 1 
A tub of sca water- 
A hde in t& floc 1 
A tub of sen water - 
A hole in the flw - 
A tub of sea water - 

nInniier of Ex- 
posure. 

Exposed sea mater 
residue oP 

& m e r  exoeri- 
ment. 

Exposed sea mater 
residue of 

f o h e r  experi- 
ment. 

Esposed ee? wutet 
residue of 

A h e r  experi, 
inent. 

Exposed sea, water 
,, sesiduc of 

fonner experi- 
ment. 

Exposed sea water 
,, residue of 

former cx]~en+ 
meiit. 

Exposcd sea water 
,, residueof 

foriiier cxpcri. 
ment. 

Specific 
Gravity when 

exposed. 

1'0260 (2RO.G)  
1'0260 28 '6) 
1'0265 128 '5) 
1'0218 25 '6) 
1'0278 88 '6) 
1'0270 [28 ' 6 )  

Specific 
Gravity when 

exposed. 

1'0278 ( 2 8 O ' 6 )  
1'0375 (28) 

1'0278 (28"6 
1'0500 (271 

1'0218 (28O.5)  
1'0575 (28) 

1'0210 (284'8) 
1'0625 (38) 

1'0270 (280.5 
1'0830 (281 

1'0270 (ZS"5) 
1'0770 (30) 

No. 1. 
- 
b 
9 
2 
I 
0 

z <  y 
- 
- 
18 
12 

12 
12 
12 
12 
12 

I.2 
24 
12 
12 
4 

12 
12 

12 
10 
24 
G 
16 
12 

- 

- 

- 

- 

+eo.n 
f18.0 
f 1 0 ' 0  
i. 3'0 
Zcro. - 5'5 - 7'5 - 7'0 

- 8'0 - 9'0 
-17'0 
-17'5 
-18'0 
-23'0 
-25'0 
-99.0 

--JZ'O 
-85'0 
-35'0 
-W'O 
-4Q'O 
-40'0 

- 8.0 

-?WO 

No. 2. 
- 
6 
jl 
a 

12 Zer? 
5 1  f 3  

12 - 5'5 
6 -11 

12 6 1 - 2  - 9 

12 -17'5 

5 1  
-10 

12 -IS 
2 -18 

12 -23 

Spe+c 
Gravity of 

Ice formed 

speeiffc 
Gravlty of 
Zesiduie. 

1'0315 88 ) 
1'0660 127 1 
1'0580 28 ) 

1'080 (28 ) 

1'0576 {So 1 
1'0646 28 1 

1'0595 b 0  ) 

1'0830 I28 1 
1'0770 30 > 

1'040 (80 

1'0060 (30 ) 

Specific Specific 
Gravity of Gravity of 
Ico formed. Eosidne. 

1'0030 SO 
1'040 l40 1 1 
1'0140 30 1'0576 26 ) 
1'0475 [a0 1 1'102 I30 1 
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Manner of Ex- 
posure. 

Xxposed sea mater 
residuc of 

f6in:mer experi- 
ment. 

Expoaod sen wuter 
residuc of 

fo&ner oxperi- 
meut. 

Exposed residus of 
former expei*i- 
ment. 

Exposed residue o P  
former expen- 
1UCllt. 

Exposed sea water 
rcsiduc qf 

foFmor experi- 
Ineut. 

Ex oscd residuo of 
oxpori- 

ment. 
Exposed residue of 

form er cxpcri- 
ment. 

NO. a--co~$tin~-ca. 

Specific 
Gruvity wlier 

exliosed. 

1'0270 ( 2 8 O . 5  
1'0505 (SO] 

1'0265 ( ! R 0 ' 5 )  
1'0545 (28) 

1'0750 (28) 

1'0010 (28) 

1.0265 (28"6 
1'040 (281 

l'OI90 (28) 

1'061 (28) 

- 
6 
9 

0. 

E i  

% 
+. 

$ !  
- 

12 
5 

10 
3 

3 

2 

0 
3 

S 

5 

- 

- 29 
-25 

- 35 
-35 

-36 

-30 

- SG 
-36 

-SO 

-35 

No. 3. 

A hole out through 1'0265 (28') 
the floe. 

Iceoff last - - 1'0105 
,, - - 1'0055 - - 1'0055 0 1 

A dolo h t  through 1'0270 (28 6 

Iceoff last - - 1'0110 
tho floe. 

,, ,, - - 1'0055 

Icoofflast - - 1'0130 

A cole zit through 1'0270 (28 '6  ) 

- - 1.0070 {;: j 
- - 1'0005 t:: 1 

ths  floe. 
Ice OR last - - 1'0105 

TU$ of :&a wutor - 
ICeofflast - - 1'0160 

l'OE05 (28.G 

.I ,, - - 1'0097 8; 

A hole out through 
Iceoff last - - the floe. 

A dolo h t  throug; 

Ice off last - - 
A 1;ole c'k througl; 
Ico offlast - - 

tho floe. 

the floe. 

A cole zit througl; 
ths  floe. 

Ice off lust - - 

1'0265 (28') 

1'0105 
1'0055 0 1 
1'0055 
1'0270 (28 6 

1'0110 

1'0270 (28'5 

1'0130 
1'0005 t:: 1 
1'0270 (28 '6  ) 

1'0105 (70 1 - -  
~ u s  of :&a wutor :I 
Ice Off last .- 

.I ), - - 

Specific 
Gravity of 

Ice formed. 

1'0460 (SO ) 

1'070 (30 ) 

1'0085 (30 
1'0225 (SO 1 
1'03.LO (30 ) 

1'060 (SO ) 

Specific 
Gravity of 

Ico forined. 

1'0105 (30") 

1'0055 (60 
1.0045 (S6 
1'0025 (30 
1'0110 (SO 

1'0005 (YO 

1'0106 70 
1'0020 I"" 1 
1'0030 (92 

Speqific 
Qruwty of 
Residue. 

1'0515 ( 2 8 O  
1'0105 (28 I 
1'008 (29 

1'050 28 

1'0508 (20 
1'0140 Is0 

1'0210 (29 
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1857. Scpfember 7 und 8 - 
1868. January 16 - - - l u r c h 2 2  . - 

,I ,, - .. - ,, ', - - - 
I, 1, - - - 
11 I, - - - 
>, ,, - - - ,, ,, - - - ., ,, - - - 
,I i l  - - - 

.- 

- 
Sumc ice, ilppcr 3 illclies - - - 1'0102 (%I 

,, 0 to ( i i~~chev from surfucc- 1.0078 (30 
I, 6 to 12 ,, ,, 12 t o x i  
,, 18 to 24 :: 
,, z4 to 30 ,, 
,, 30 to 86 ,, 
, I  36 to 82 ,, 
1, 42 to 6 x 4  ,, 4 s t o 5 4  :: - 1'0060 (35 

t I ft. in. I ft.  io. i in. 1 in. 
1657. October t G  - - November 113 - - Dccombor 10 - 
- l\lurr 
- Pebr 

Small Illeasu~*enieiats Licrcasc of Ice. 

1 Hours. I Thickncss. jTcmperuturc.1 
I-- I --- 

I Specific Numberof I 
in forming. 

Honrs 1 Tcm~nratarc., 

- 20 
- 2  - 3.5 
- 7  - 2.3 
-28 
-YO 
- 3a 
- 38 
- 40 

Date. 

I I Total dcpth, 4 fcct G inches. 
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-~ ~~~ 

Salts ; 100 graiiimcs. 6. 

Sulphate and car- 0'0378 

Sulphate of niagncsin 0'0810 
Chlorido nnd bro- 0'0884 

Chlorides of potns- 0'3500 

-- 
Solid contcnt,~ - 0'5378 

- 
bonatc of limc. 

mi& of magnesium. 

sium and sodium. 

Port Ihnedy .  Latitude, 72' 1' LV. ; l o n g i t d c ,  94' 15' W. 
1855, Octobcr 7. Surface ice formed at tcmpcratpre +2Io. Spccific gravity 1'0230 30' 
1859, June 3. ,, ,, ,, (uppcr fj iimlies) ,, ,) 1'0055 IY0.l 

- - 7. I 
0'0358 6.-Portion of ice taken from niiddlc of perpen- 

dicular block of icc-forniing part oP floe-after 
0'0548 being exposcd in situ to a varying tcinpcratura 
0'0898 d y i n g  oight,rnoiiths:, this floc had drifLed 1,200 

milos. Specific ~pvit.v,,l'OO5 (30:). 
0'2474 7.-111 surfacc ico which was fortncd at tem- 

Ixrrrture of 21", spccilic gravity, 1'0'230. Aftcr -- hcing csposcd in sitn t o  a tempcraturc bctwccn 
0'4078 1 + Z O O  and -48O dnriirg nine mouths. Specific 

-------- 

I gravity, l'OOG6 (3OY). 

Salls in 100 Grains. I ~ 0 . 0 .  1 ~ 0 . 1 .  1 ~ 0 . 2 .  I ~ 0 . s .  ~ ~ 0 . 4 .  1 ~ 0 . ~ .  

Sulphate and carbonateof lime - 1 0'5068 1 0'1170 i 0'1406 I 0'1352 1 0'1120 0'1480 
Sulphatc of magnesia - - O'SGGG 0'2310 O ' P G l G  0'2694 0'8702 0'2200 
Chloride and broinidcof~~agncsium 0'!1760 0'2470 0'2112 0'2118 0'2184 0'3605 
Chlorides of sodiumaiid uotassium - i12'G192 2'4188 2'7W.h 2'8212 1 2'7700 2'7825 

xo, 5. 

5. PHYSICAL PROPERTIES of ICIL By Dx. J. RAE. (From the 
Proceedings of the Physical Socicty.) 

If a saturated solution of salt is fi'ozcn, and the ice so formed 
is fresh, it is evident that the salt that has beell " rcjccted" must 
be deposited or precipitated in a crystalline 01' some other solid 
form, because the water, if any, that remains unfrozen, bcing 
already saturated, can hold in solution no morc salt than it already 
contains. 

Coulcl not salt be obtained readily and cheaply by this means 
from sea-water in cold climates ? 

During several long journeys on tho Arctic coast, in the early 
spring before any thaw liad takcii place, the only water to be 
obtained mas by melting snow or ice. 13y cxpcriencc I found that 
a lrettleful of water could be obtained by thawing icc with a much 
less expenditure of fuel, and in a shorter time, than was required 
to obtain a similar quantity of water by thawing snow. NOW, as 
we had to carry our fuel with IIS, this saving of fuel.nnd of time 
was an important consideration, mid we always endcavoured to get 
icc for this purpose. We had aiiothcr inducement to tcft the sca- 
ice frequently as to its freshness or the reverse. 

I presnme that almost every one knows thnt to eat snow when it 
is very cold, tends to iqcrease thirst, whereas a piece of' ice in the 
mouth is refreshing and beneficial, however cold it may be; me 
Were &nsequcntly almi~y8 glad to get a bit of fresh k c  whilst a t  the 
laborious work of' hnuling our heavy sledges ; yet with these strong 
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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, mas almost invariably fresh, and, when thawed 
gave excellent drinking-water. It may be said that these pieces 
of fresh ice were fragments of glaciers 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 ? 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 miitter, 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 continues 
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 ao 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 worh out the cell-wnlls into channels or 
tubes-that is, if my theory has any foundation in fact, whicli may 
be easily tested by any expedition passing one or morc winters on 
the Arctic, or by anyone living where ice of considcrable 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 Boulders from 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, &c. get upon floe-ice, which 1 
have not seen mentioned in any book on this subject. 

* What I mean by ice in situ is ice lying flat and unbroken OR 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 nny boulders, &c. that 
may be at or near low-water mark. A t  first, whilst the ire is weak, 
the boulders break through it  ; but when the ice becomes (say 
2 or 3 feet) thick, i t  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 enclosed in the ice, which by measurement I found to 
attain a thickness of more than 8 feet. 

Smnll stones, gravel, sand, and shells may be fixed in tlie ice 
in the same way. 

I n  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 strong and thick 
enough to travel with its load, before favourable 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 havc noticed that wherever the Walrus in any numbers 
have been for some time lying either on ice or roclrs, a not 
inconsiderable quantity of gravel has been deposited, apparently a 
portion of tlie excreta of that animal, having probably been taken 
up from tho bottom of the sea and swallowed along with their 
food. 

6. Sonic EXPERIMENTS with SEA-WATER, by DR. F. GUTIIRIE. 
(From the Proceedings of the Physical Society.) 

Sec. 32. I;i*eezing Sea-water.-The sea-water with which the 
following experiments were performed was procured from Dover. 
A.fter filtration, it was found to havc at 760 millims. the boiling 
point 100"*6 C., while the temperature of its vapour was 100°*2. 
This sea-water began $0 frecze at -2" C. On evaporation on n 
Water-bnth and kecping at 100' c. for two hours, thc per-centage 
of solid residue was 6 ;  5786. A large beaker of this sea-mater was 
Cooled to 00 e. A tin vessel was supported inside the beakor 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. 
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 mas determined as above ; the other was broken up and 
frequently pressed between linen and flannel in ~1 screw press, 
,being allowed to melt ns little as possible. The per-centaga of 
solid matter in this also was determined. The following numbers 
diow the result of this examination :- 

When about 

Per cent. at 100' of 
solid residue. 

Sea-water - - - 6.5786 

Frozen and pressed sea-water - - 0.4925 
Frozen sea-water - 5.4209 

It appears, then, that under these conditions the freezing of 
sea-water is little more tlian the frcezing of ice, and that the 
nlmosL undiminislierl saltness of the unpressed ice is due, nq 
suggested by Dr. Rae, to the entanglement amidst the ice-crystals 
of a brine riclier 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 surl*ace of the ice-floe by gravita- 
lion, and also is replaced by osmic action by new sea-macer which 
again yields up fresh 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. Cy J. Y. BUCHANAN. 
Thesc observalions were made on board 1I.M.S. Challenger in 

the broken pack ice in the Antarctic regions. A n  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 n, beaker and ex- 
amined, gave 0 * 0520 gramme of chlorine per litre, showing that 
the lump  of ice was not homogeneous, as mi@ be expected from 
the different ways in which it may be formed in the polar regions. 

The fresh 
ice began to melt at -lo C. ; after twenty minutes the thermo- 
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 .  
'' These determinations show that the salt in sca-water ice is not 

' 6  contained in i t  oiily i n  the forni of niechanically enclosed brine, 
' 6  but exists in the solid form either as a single crystalline sub- 
" stance, or as a mixture of ice and salt crystals." The melting 
point of ice crystals, formed by freezing salt water in a bucket, 
was found to be - 1 3' C. (Royal Society Proceedings, vol. xxii., 
p. 431.) 

The melting point of the pack ice was determined. 

8. The TE~WERATURE of ICE and SNOW. (SIR JOHN ROSS.) 
The thickness of ice was measured regularly every month, and 

increased until the end of May, ivlien it was 10 feet in the sea, and 
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11 feet in a lake of fresh water. I n  Feliruary and March, with the 
air temperature a t  -50' F., the temperatare of the ice gradually 
diminished between the surface and the water wliicli was imme- 
diately below the ice at a temperature of - 27 F. 

The change of temperature in 12 feet depth of snow beiug the 
same as in 7 feet of ice. 

ZRcct of Cold on Mercury. 
'' Every year the mercury which had been used froze at a higher 

temperature until it reached -31' F., being cight degrces higher 
than the usual point, while mercury which had not been exposcd 
retained its purity." 

9. The SECOND GERNAN EXPEDITION under M. KOLDEWIW. 
Tcntpraturc und Thickness of tlre Ice.. 

Observations were made ou the rate of formation aid on the 
temperature of the ice at various dciiths in the harbour at Sabine 
Islakl, with the following results :L 

On Sept. 28 the tliiclriicss of thc ice was 7 
On Nov. 11 thc thickness was 31 inches. 

Temperature of tlie air -12O.3 P. 
Tcmperntiirc of ice at the surface 

9 7  ,, 8 iiiclics dccp 
,? ,7 12 9 ,  

9 ,  97 l8 J 9  

Euglisli inches. 

- 6 O . 7  F. 
- O O . 8  F. 

5'. 0 F. 
13'-3 F. 

7, Y Y  24 9 ,  22O.6 F. 
The level of the water mas 341 inclies under the snrfnce of the 

Nov. 24.-Tliiclrucss of ice 36 .5  inches. 
icc, and the temp. of water +28' F. 

Temperature of tlic air -2'. 9 F. 
Tcmi)crxturo of ice at tlic surfacc 0'. 1 F. 

7, ,, 13 ,, 12'-4 F. 
9 ,  ,, 18*5,, 1 6 O . 5  P. 

Y, ,, 30.0,, 23"9 F. 

3,  ,, '74 iiiclies 7" * O  F. 

,, ,, 23 ,, 19O.9 F. 
$ 9  ,, 27*5 ,, 21'*4F. 

The level of tlic water IVVRS 38 inclies undei* tlic surface of tllc 

Jan. 20.-Thicknesu of tho icc 53 inches. 
Temperature of tho air-5'*3 F. 
Temperature of ice at the surface - 0"*2 F. 

9 ,  ,, 10 inches 1O.2 F. 
3, ,, 14 ,, 3O.4 F. 
3,  9 ,  20.5 ,, 5 O . 5  F. 
7, ,, 26 ,, 7 O . 9  F. 
,9 ,, 31 ,, 1 1 O . 3  F. 
¶) ,, 37.5 ,, 13'-3 F. 
9 ,  ,, 44 ,, 1 9 O . 2  F. 

ice, and tlic temper:rturc of tho water was 28O.2 F. 

The level of the water m,zs 5 . 5  inches under tlie surface of tllc 
ice, and tcinperaturc of mater 28' * 2. 
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Feb. 18.-Thickness of the ice 57 inches. 
Temperature of the air- 14O.8. 
Temperature of the ice at  the surface-16°'8 F. 

7, ,, 14.4inches - 7O.1 F. 

3 )  ,, 45.6 ,, 10°*OF. 
33 >7 50.6 ,) 15'. 8 F. 

9 ,  ,, 19 ,, - 3O.8 F. 
9 7  ,, 35.9 ,, - 7"*5F.  

The level of the water was 6 . 1  inches under the surface of the 

May Sl.-Thickness of the ice 79 inches. 
ice. 

Temperature of the air 29'. 1 F. 
Temperature of the ice at  the surface 26O.8 F. 

7 7  ,, 17 inches 23O.5 F. 
2 7  ,, 26.5 ,, 2G0.2F. 
97 ,, 31 ,, 2G0.2F. 
7) ,, 38 ,, 26O.8 F. 

This was the greatest thickness o f  the ice. Froin April to May 
the increase in thickness was at the rate of 7 inches a month, 
whilst from January to February it was only 4 inches a month. 
In  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 
increase the rate of formation of ice, 

IV.-TJDES AND CURRENTS. 

1. PARRY'S FIRST VOYAGE for the DISCOVERY of NORTH-WEST 

Latitude of anchorage in Melville Island 74' 47' 19"'36 N. 

Dip of magnetic needle - - 85' 43' 
Variation - - 127' 47' 50" E. 

PASSAGE (1819-20). 
- 

Longitude - 110" 48' 29"'2 W. 

The mean time of high water on full and change days (h i - t ida l  
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 22nd, 
Le., 5 days 8 hours after the new moon. This retardation of the 
tides may, perhaps, have arisen from the circumehnce of the moon 
and sun having both had their greatest south declination at  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, sliowing that the two tides in the day 
are not equal. Tides were observed during May, June, to the 
20t11, and in July 1820. 

From this it appears that at Parry's wintcr quarters the tides 
CBmQ from the east through Barrow Strait. 
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May - - 
June - - 
July - - 

4 ft. 2 in. 
3 9 ,  7 9 ,  1 >, 4 ,, 
3 ,, 9 >, 1 ,, 5. 1, 

0 ft. 10 in. 

Uean. 

At the quarters of the moon thc low tides were much greater 
during the day than (luring the night. Also the evening high 
tides reach their minimum 1& days before the morning high tides. 

2. PARRY’S SECOND VOYAGE.-OBSERVATIONS on the TIDES at 
WINTER ISLAND and IGLOOI~IR. 

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 meam 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, aud 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 spring 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.) 

‘‘ The great depth of water in which we lay at Port Bowen 
prevented our observing the rise and fall of the tides during the 
winter, by the usual method of a pole moored to the bottom. In 
the spring, howcver, when the fire-hole nlongside the ship could 
not be kept constantly open, we adopted another plan, which it 
may be useful to describe. A stove of about 3 cwt. was let down 
the fire-hole to the bottom, having a whale-line attached to it. The 
line was rove through a block fixed to an outrigger from the ship’s 
side, and to its other end was fastened a weight of 50 lbs. By 
this means the line was kept quite tight, and a marked pole being 
attached to it, served to indicate with great accuracy the perpen- 
dicular rise and fall of‘ the water. The observations being given 
at length in the tide-table, X shall only here mentioll the fact, that 
during nine weeks in the months of April, May, and June, the 
morning tides were found, almost inva1*iably, to rise several inches 
higher than those of the evening.” 
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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 i f  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 are higher than the day tides. The  
two high ticlcs were equal about four or fiw days after the half- 
moons, and the time of these equal high tides was a little earlier 
in the day as the summer advanced. 

After ncw moon both high tides contiiiued to  increase for 
tliree or four days, and nttaimxl their maximum nearly together ; 
but after full moon, tlic day tide began to diminish on the day 
zfter the full moon, whilst the night liigli tide still continued to 
increase for two or three days. 

After new moon the height ( i e .  the risc from the last lorn 
water) of the clay tidc is from 3 to  4 ft., and of ihe night tide is 
about 5 ft. ; after full nioon tlic height of the clay tide is from 
3 to  4 ft. and of the night tide about 6 ft. 

If, on the other liand, wc measure thc heiglits of the tides by 
the faZZ f?*o?i~ the last high zuatcr, then about three days after 
new and full moon the dep th  arc erpal and occur about 7 pni. 
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 nioons. 

T h e  greatest fa11 is abont 4 feet at new moon and about 5 feet 
a t  full moon. 

The memi time of high water at full and new moon is 1111. LOm. 
The  greatest risc of tlic tide is 6 ft. 4 in. and the least 

1 ft. 14 in. 

4. TIDAL OIZXCRVATIOXS by SIR EDWARD BELCIIER. 
The pack-ice to  the northward of Jones' Sound in the neigh- 

bourhood of North Cornwall was acted on by a strong tide, and 
Slierard Osborn accuunts for tlic disturbed state of the floe-ice as 
early as the 18th of May by supposing that a strong tidal wave 
flows in an east and west direction. 

Again, on the north coast of Blelville Island, 011 the cast side of 
IIecla and Griper Bag, Conimander Richards fouud a piece of 
pine wood which had been drifted by the sea. 

Vol. 11. page 154. 'I The distinct increased dimensions of all 
6' the floe-ice noticcd to the westward, as well as northward, of 
'6 the Queen's Channel, is to niy mind satisfactory proof that it 
6' belongs to anothcr sea, and has 110 connexion with Baffin's Bay, 
6' Lancaster Sound, or the W c h g t o n  Channel ; and although it 
6' may have considerable motion in summer, yet I believe that in 
6' the Victoria Archipelago, as in the case between Banks' Land 
'' and Melvillc Island, it remains unbroken for years, even 
" ages." 

I n  Vol. I. p. 116, in speaking of the region near the western 
Pa& of Jones' Sound at Pel1 Point (lat. 77' 29' N., long. 95' W., 
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declination 141’ 13’ W.), Admiral Belcher says : - ‘‘ In  this 
‘‘ region, w h c e  the tides or currents are scarcely obstructed by 
‘‘ islands, and run with some yelocity, ripping up the floo like 
*; 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- 
‘‘ berlanti Sound) the flood tide sets in from the Polar Sea, and 
4‘ brings its warmer oceanic water; southerly the flood has to 
‘( pass up Laneaster Sound, there to be deflected up this channel, 
‘* and malres high water somowhere between this and Becchey 

Strong breezes from tlie westward and from tho 
north-west are found to  have a surprising influencc 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.” I t  was found by Commander Richards that “the 
(‘ main-tide channel at tlie north end of Wellington Channel, 
‘( between Pioneer Island and Village Point, mas open for half 
(‘ a mile; and here the gales ranged from north to north-north- 
‘‘ west.” 

Early in May a large sliect of mater mns found at Village 
Point about one mile in lengtli, and extending nearly across the 
Strait. 

Island.” 
Vol. 1, p. 244. 

Heights of Tides ut various Poi?lts in  Arct ic  Beyions. 
In  Behring Straits, at  Kotzebue Sound, the flood tide from the 

Pacific rose 2 feet, and at Point Barrow at flood tide the rise was 
7 inches. 

I n  tho Prince of Wales Straits M‘Clure found that the flood 
tide came from the south with only 3 feet riso and fall on spring 
tides. 

At tho Bay of Mercy, Banks Island, as at places generally in 
Barrow Strait, the flood carno from the cast with a rise of about 
2 feet. 

I n  Jones’ Strait tho flood tide also flows from the east. 
The observations of Sir Edward Belchcr at Northumberland 

Sound show either that the tides from Lancaster Sound and from 
Jones’ Strait meet in Wellington Clinnnel ; or if the distance 
by Jones’ Strait is too great to admit of this explanation, then, 
taking them in connexion with the observations of Dr. Bessels in 
Kennedy Channel, they seem to show that the tides from the open 
Atlantic Ocean to tho north-enst of Greenltmd, entering through 
Robeson Channel, .and possibly througli Lady Franklin Straits 
and other openings more to tho north, meet the tides from Bafin’s 
Bay about Cnpe Prnser and also in Wellington Channel. 

Dificukies in Measuring thc Height of Tides. 

Notwithstanding the very great carc taken by Admiral Belcher 
to  register the tides as nccnrately as possible (as shown in Vol. I. 

36 122. 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. 263) :-''Nov. 28. The 
" increased thickness of the ice, and consequent gradual rise of 
" the ship, prevents the tide-gauge from actiug correctly, unless 
(' indeed the entire frozen surface does not- admit the due flow of 

The difficulty, and incessaut labour also, of breaking 
(' away the constantly-forming ice, is too much for the men ; I 
" have therefore put it out of gear until spring." 

Also, page 155 :-" The gale of November 9th came on with 
'' the thermometer at  20' ; on thc 10th the temperature ranged 
" from 0' to 9', rising according to the strength of the wind. 
(' Tlie tide-gauge rose one foot above its scale, and I have reason 
" to believe that some movement of ice unperceived by US shook 
" the observatory. A heavy snow-bank formcd on our port side ; 
u water flowed above the ice." 

tide. 

The Amount of Riseof the Tide.-(11. p. 181.) 

" 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 not rise and fall to the extent 
to which the water indicates it should. Thus, in addition to the 
rise and fall, as exhibited by tho true index (tho tide gauge 
secured to the bottom), we notice a rise and fall between shelf 
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 action was obserx-ed, and experi- 
ments wei e made by imerting a tide-pole through the fire-hole. 
The depth was 21 feet 8 inches amidships, and the tide fell one 
foot within the hour. 

(Vol. 11. p. 203.) 

June 25.-" We have noticed that the weather here is more 
(' influenced at the actual moments of the moon's quartering than 
5 at the spring tides, which is opposed to my experience in other 
'' parts of the world. To-day, however, the moon changed at noon, 
6' but the wind, which has prevailed Sti-Ong, still continues in heavy 
6' gusts ; about 8 p.m. it abated, and at midnight ceased. But the 
6' tide does not appear to coincide to-dap with its natural move- 
(( ments, not rising at  noon by 6 feet to its natural height, at mid- 
(' night it flowed 6 feet above." 

Some interesting and important facts me recorded by Sir 
Edward Belcher (I. p. 146) on the production of raised terraces 
01' 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 
Coast. 
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Semi-diurnal tidc. 
Mean luni-tidal interval for high water 

>, ,, for low water 

soli-tidal intervals. 
Differexice ktween true luni-tidal and 

Diurnal tide. 

True luni-tidal ,, - T r u e  soli-tidal interval - - 
True solar coefficient - 

TIDES Of NORTHUMBERLAND S O ~ D  and REFnaE COVZ, discussed 
(Proceedings of Royal Society, by PROFESSOR HAUGHTON. 

VOI. xxiii., p. 2.) 

+ Oh. 7'05m. - Oh. 26'7m. 
Oh. 1 * Im. Oh. 35'35m. 

*38m. - 

7h. 49m. - 
4.7 inches. - - 2Oh. 48m. 

Northumberland Refuge I Sound. Cove. 
- 

5. The TIDES of PORT KENNEDY. (Proceedings of R o y d  Society, 
vol. xxiii., p. 299.) 

The tidal obserrntions made by Sir Leopold McClintock in July 
1859 have been discussed by Professor,Haughton, with tho follow- 
ing results :- 

The heights of the tides were observed every hour for 23 days. 
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 iiiterval is 5h. 12m. 79s. 

The true luni-tidal interval of the lunar diurnal tide is 
The coefficient 23'4 inches. 

Oh. 33m. 50s. 
18'4 inches (in time). Coefficient { 23.37  ,, (in height. 

Id. 411. 144m. (time). 
4d. 611. 204m. (height). The age 

Lunar Semi-diurnal Tide. 

True luni-tidal interval 2311. 18m. Is. 
IJncorrected mtio of solar S" 0.412 inches (height). 

and lunar coefficients - } M"= { 0'649 ,, (time). 
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6. RECORD of DR. UANE'S TIDAL OBSERVATIONS, in Winter 
" Smithsonian Con- 

An attempt was first made to determine the height of the tides 
by means of a tide-staff, and afterwards by a pulley-gauge 
nttachcd to the vessel and rising with it. Thc graduations were 
on the arc of the pulley. 

The difficulties arising from the slow movcment of the vessel, 
thc softness of the bottom, the altcration in length 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 
Oclobcr 1853 to October 1854, and part of these scries, from 
their regularity, may probably be regarded as trustworthy. A 
comparison of the tides at Port Foulke and Van Renssclaer 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 tho southward, " our 
(( flood rose 2 feet above any previous register, overflowing the 
(' ground ice, and our last ebb or outgoing tidc mas 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 Rcnsslaer is derived from the Atlantic: through 
Baffin's Bay, us shown by the following tablc :-a 

Qiiarters at Van Renssclaer Harbour. 
tributions," rol. xiii., p. 1, &c. 

Julianshnnh - 
Frederickshaab - 
Holsteinborg Harbour - 
Whalefish Islands - 
Godhavn (Disco) - 
Upernavik 
Wolstenholme Sound - 
Port Foulke - 
Van Rensselaer Harbour - 
Polaris Bay - 

Lnt. I Long. I High Tl'nter 1 EiRhest 
nt P. nndC. Spring *de. 

O I  

GO 35 
62 0 
G6 56 
68 59 
69 12 
72 47 
76 33 
78 18 
78 37 
61 38 

O I  

46 5 
50 5 
53 42  
53 13 
53 28 
5G 03 
G B  56 

70 53 
GI 44 

- 73 0 

h. m. 
5 6  
G 3  
6 30 
8 15 
9 0  

11 0 
11 8 
11 24 
11 52 
12 13 

feet. 
7 

10 
124 

7 1  

8 
7 1  

7 to 7+ 
9'9 I 
10.8 
8 

The value 1211. 3m. is given by Dr. Bessels as the establishment 
of Polnris Bay. At other places in 1%'. Greenland an addition of 
1Om. to the mean establishment gives the luni-tidal interval, or the 
time of high water at full and change. This addition gives 
12h. 13m. for the luni-tidal interval. 

It is estimated that the whole distance, 770 knots, from Hol- 
steinborg to Van Rensselner is travelled by the tide in 64 hours, 
which would correspond to a mean depth of 220 fathoms. 



TIDES AXD CURRENTS. 661 

Comparing Upernavik and Van Rensselner, the velocity cor- 
These are probably extreme responds to a depth or” 800 fathoms. 

values. 

7. OBSERVATIONS by DE. HAYES at POET FOULKE, in 1860-61. 
‘‘ Smithson. Contrib.,” vol. xv. Consisting of two scries. 

In the first, for 17 days i n  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 fouiid to be the best. 
B y  means of it the actual times of high and low water can be 
more exactly determined. 

The tide-gauge consisted of a tripod mounted over a hole in 
the ice, and supporting a pulley, over which passed a rope ; the 
rope was fastened to a heavy weight at  the bottom, and was kept 
stretched by n counterpoise. 

The  rope was graduated, and tho 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 :- 

(1.) The weight at  the bottom may drag along the bottom from 

(2.) The rope may stretch or may coutract from becoming 

(3.) The ice-field may have B slow motion, and incline the 

From these causes the zero level may be lost. 
NOTE.-J\’ith an index on the rope, and ~1 scalc fised 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 sccular change of level, Le., relative 

(3.) For separating and measuring the changes due to the 

To construct a diagram showing the half-tide level, tlie mean 
of two successiw high tides is placed opposite the reading of the 
intermediate low tide, and the mean of these gives one point 
Showing the half-tide level. Iu tho same way the mean of two 
successive low tides is compared with the intermediate high tide, 
and their mean gives another point showing the half-tide level. 
In this \vay the !ipJ!f‘-tide lev4 ctirvc is traced out. 

currents or ice-motion. 

soaked with water. 

rope. 

level of sea and land. 

lunar and solar tides. 
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Superposed on the semi-diurnal tides at Port Foulke is the 
diurnnl tide. The diurnal inequality in height of high water 
amounts to about two feet, and in the November observations is 
very regular. 

I n  discussing the observations in June 1861, the diurnal inequality 
in times of high water and of low mater are somewhat irregular, 
but their periods agree with the computed inequality in time o€ 
low water. 

I n  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 iii time amounts to lh. 2Gm. At Van Rensse- 
laer it amounted to lh. 52m., a very large value. 

General Character o j  Port FouZke Tides. 
The general character of the half-monthly and diurnal in- 

equalities is very much the same as at Van Rcnsselaer Harbour ; 
the establishment is half-an-hour less at  Port Foullte. The aver- 
age range of the tide is about the same a t  the two places, and the 
diurnal inequality in the height of high water is greater than in 
the height of low water. 

NoTE.-comparing the heights of the highest spring tides in 
BafEn’s Bay, generally about 74 feet, with the height in Van 
Rensselaer Harbour, 11 feet, i t  would appear possible that the 
tide at Van Rensselaer may result from both the southern and 
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 show that Van Rensselaer is nearer to the open ocean than 
Port  Foulke. Also at  Van Rensselaer Harbour the extreme 
fluctuation of low water is very much greater than ut Port 
Foulke. 

8. THEORY of TIDES. HALF-MONTHLY INEQUALITY. Phil. 
Trans., 1834 and 1836. 

The Theory of Bernoui1Zi.-The pole of the fiuid spheroid 
follows the pole of the spheroid of equilibrium at a distance (at 
the hour angle A), and the spheroid of equilibrium corresponds to 
the configuration of the sun and moon, not at the moment of the 
tide, but at a previous moment at  which the right ascension of the 
moon wus less by a quantity a. 

Thus tan 2(e, -A1)= - sin 2(p-a) 
hl + COS 2(p-a) 

6, is the hour angle of the place of high water from the moon’8 
place; p the hour angle of the moon from the sun ; h, h, ,  the 
heights of solar and lunar tides ; h ,  the hour angle by which the 
tide follows the pole of equilibrium; a the retardation or diff. of 
R.A. due to the age of the tide. 
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The value of (e, -ky) i s  a maximum or minimum when 
h cos 2(fJ-a)=-- 
4 

h 

The height y of the tide above the mean surface is given by the 
equation y z / I 9  + h 1 2  + 2 IL I l l  cos 2(p - a> 

T o  determine the variations in the mean level accurately 
requires very grcrst care, and the observations made in Dr. Kane’B 
or Dr. Hayes’ Expeditions do not at all determine them, as the 
zero 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 may be tested by grouping the mean 
levels for days below the overage pressure, and those for days 
&ov@ the average pressure, in two separate columns ; the dif- 
ferences from the average value are then taken, and the mean of 
the whole series Rives the chnnge 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 TIDES and CURRENTS in ‘c PoLARIa BAY ” 
by DR. BESSELS (Bulletin SOC. Gbographiqoe, March 1875). 

Ae soon RE the ice was strong enough on Observatory was 
erected on it for the observations on the sea and on ice. 

Observations on the tides were generally made hourly and 
extended over @even lunations ; during three or four weeks they 
were made every ten minutes, and the following results were 
obtained. 

The EstabIishment of POlRriS Bay is 12h. 3m. 
The highest spring tide - - 8 * 0 English feet. 
The lowest spring tide - - 2 * 5 ft. 

Moan height of high tides - 5-47 A. 
Mean height of low tides .. 3 . 8  ft. 

Mean of neap tides - - 1 -83 ft. 
Observations were also made on the specific gravity of the sea, 

the depth, and the temperature at  different depths. 
After entering Smith’s Sound a current to the south WRS met 

with varying from 1 * 5  to 5 miles, and this current brought drift 
wood into Polaris and Newmann Bays. The wood WRS pine-wood, 
and the different layers showed that it had grown in northern 
latitudes. 
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The floe ice wns always in motion in the direction of the 
currents and the wind. -The ice in Robeson Strait was divided 
by laiies 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 (KOLDETVEY). 
The observations on currents show that bctwcen the latitudes 

of 70” N. and 75’ N., there arc two currents towards the south. 
Outside the ice and in the drift ice quite up to the ice Aelds 

which form its inner barrier there is a current of 8 t o  10 knots a 
day, which shifts eastwards or westwards according to the wind 
and the ice-drift. Close to the coast there is R 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 flow of the 
tide, although the height of the spring tide was about 5 feet : even 
in the neighbourhood of the Kaiser-Franz-Joseph Fiord them 
mas no current. 

11. OBSERVATIONS of TIDES by CAPT. KOLDEWEY at SABINE 
ISLAND, on the East Coast of Greenland, during the Winter 
of 1869-70. ‘‘ 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 the ground, and fastened by an iron bar, 
was 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 marked the position 
of Rome point of the scale. 

As the ship, and scalc sank and rose with the ice during thc 
ebb and flow of the tide, the position of the fixed index on the 
scale showed how much the scale had fallen or risen, and in this 
may the height aud times of high and low water were recorded. 

Capt. Koldewey’s method of registering is better than that 
employed by Dr. ICane, viz , graduating the arc of the pullcy, for 
he Sound that often the pulley was frozen on its axis, in which 
case the rope slid 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 w r y  numerous soundings at various times would 
be required. 

The difficulties as to shifting of position are well shown bp 
a note in Dr. Kane’s log, of Feb. 3, 1854. 

“The enormous elewtion of the land ice by the tides has 
raiwd a barrier of broken tables 72 feet wide and 20 feet high 

He 6ays:- 
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m. 
- 9  
-12 
-13 
-16 
-18 
-22 
-22 
-23 
-23 
-24 

between the brig and the islands. This action has caused a 
secession of the main floe ; our vessel has changed her position 
20,feat withiiz the last two spring tides, and the hawser connected 
with Butler Island parted with the strain." 

Nom.-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. 

h. m. 
3 0 4  
3 20 
3 35 
S 33 
3 34 
3 44 
4 3G 
4 52 
4 44 
4 i 

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 water - 
Retardation of 1E.A. (a) for 

Ditto, for low water - - 
1 Value of - for high water - 
?I 

Ditto, low mater - 
Range of half-monthly di- 

urnal inequality in time. 
Ditto, in height - 
Cotidal hour and minute - 
High water (moon's tide) in- 

Duration of fall of tide 
(=difference of establish- 

water. 

water (Al). 

high water. 

teNd. 

ments). 
Duration of rise of tide - 

Port Foulko. 

7 . 7  ft. 
7 '3  1, 

5 .2  59 

13.8 ,, 
l l h .  13'8m. 

17h. 19'5m. 
0' 36' 

10' 30' 

'3624 

-3665 
lh. 2Gm. 

2.4 ft. 
15h. 43m. 
I lh .  24m. 

Gh. 05 7m. 

Gh. 18.7m. 

'an Rsnssolaer] Sabine Ioland. 

7 . 9  ft. 

9.0 1, 

16.6 ., 
l l h .  43.3m. 

17h. 48-0m. 
5' 15' 

12' 30' 

*3G7 

,471 
Ih. 52m. 

3.0 ft. 
1Gh. 04m. 
l l h .  52m. 

Gh. 04*7m. 

Gh. 19*7m. 

11 

3.11 ft. - 
- 
- 

10h. 53.im. 

17h. G'lm. 
16' 45' 

13' 0' 

'4305 

. '4019 
Ih. 42m. 

1.38 ft. 
Ilh. 47m. - 

To obtain the cotidal time, the mcan establishmcnt must bo 
added to tho longitude west of Greenwich, and a correction of 
lm.  in half-an-hour made for the moon's motion. 

I n  this way the cotidal time of places in W. Greenland are as 
follows :- 

- 

JulianBhaab - 
Fredrikshaab - 
Holstcinborg - 
Whalefish Islands 
Godhavn - 
Upernavik ' 
wolstenholme Sound - 
Port Boulke - 
Van Rcnsselacr Harbour - 
Polaris Bay - 

h. m. 
4 56 
5 53 
G 20 
8 5  
8 50 

10 50 
10 58 
11 14 
11 43 
12 3 

h. m. 
7 51 
9 1  
9 42 

11 22 
12 G 
14 12 
15 12 
15 43 
1 G  4 
19 46 

Lntit ttde . 

G i  3?1 
02 0 
GO 56 
68 59 
69 12 
72 47 
76 33 
78 18 
78 37 
81 38 
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COTIDAL T I ~ S  of Places in E. GREENLAND (Koldewey, p. 665). 

m. 

-21 
-22 
-22 
-23 
-23 
-23  
-24 

-is Nubarbik - 
Eleonoren Bay - 
Cape Broer Ruys 
Jackson Island - 
Sabine Island - 
Elein Pendulum - 
Cape Philip Broke 
Cape Bergen - 

h. m. 

1 40 
1 20 
1 2 0  
1 15 
1 14 
1 11 
1 12 

2 48 
h. m. 
9 5 

12 4 

12 1 
12 6 
12 12 
12 16 
12 55 

11 49 

23 a 
73 27 
7 3  2t3 
73 54 
74 32 
74 37 
74 56 
75 26 

- - 
- - - 
- - - 

The difference in the establishments of high' and low water is 
the duration of the fall of the tide. 

In  places receiving tlie direct ocean tide, the duration of rise is 
greater than the duration of the fall of the tide ; b u t  sliallow 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 tides as depending on the depth 
may be well tested in Baffin's Bay by observations in differeut 
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 mater is observed. 

It is important to have observations on both shores of the bay 
during two lunations. 

The heights of high water are different in two successive tides, 
because 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. 

h. m. 
6 30 
10 45 
10 51 
11 3 
11 14 
11 21 
11 28 
12 7 

12. AVERAGE DEPTH of DAVIS STRAIT, BAFFIN'S BAY, and 
SNIT11 SOUND. 

Distance. C o t ~ ~ f ~ ~ r 8 . a .  Velocity. Depth. 

ft. 
Julianshnab to Whalefish 680 3 . 5 .  194m.per h. 418 

Whalefish Island to Port 770 4.35 177 ,, 849 

Port Foulke to Van Rensse- 

I I 
h. 

l l  - 

miles. 

Island. 

Foulke. 

laer Harbour. 
55 

Hence tho average depth of Davis Strait and Batfin's Bay 
(according to theory) is about 383 fathoms, the length of the free 
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tide wave nearly 2,300 miles, with a height between trough and 
crest of about 79 feet. 

[By comparison of these results with other similar results 
obtained by the Expedition and with soundings, some important 
conclusions may be arrived at as to the theory of the tides. 

A table is given comparing the different tidal observations at 
points on the East Coast of Greenland by M. Koldewey, with 
those on the West Coast by Drs. Kane and Hayes, showing the 
progress of the tides from the south along those two coasts. The 
average height of high water at spring tides on the east side is 
only about 4 feet, and at neap tides is about 2 feet. It will be 
seen that the tides i n  “Polaris” Bay, which are 5 feet at spring 
tidcs and 2 feet at neap tides, arc nearly of the same amount as 
those at Sabine Island. At some places M. IColdewey had great 
difficulty in determining within half-an-hour the time of high 
water, even by his apparatus, which was more perfect than that 
used by Dr. Raycs. 

From the account of the observations of tides made by Dr. 
Kane and Dr. Hayes, it is seeu that there are great defects in the 
appaNItUS, and even with the iniprovcnient adopted by Capt. 
Roldewey, viz., with a straight scale fixed to the vessel, and rising 
and falling with it, and an index fixed to the rope, the observations 
were liable to serious and unknowu crrors, either (I), from the 
dragging of the weight ; (2), from the motion of the ice-field; 
(3), and especially from the freezing up of the hole through which 
the rope passes. This is a serious objection to observations 
made by cutting holes in the icc, for t h e  rope mill be frozen to 
the ice and be lifted or dragged with it, and so the zero of the 
scale may be altered either by the motion of the iee or even in 
breaking the ice before making the next observations. 

From Admiral Beleher’s observations it is clear that the 
objections to a tidal pole are even greater than the objections to 
the above method. 

There is one method by which th8EO difficulties may be dimi- 
nished or entirely got rid of, but the ships will require to be 
specially adapted for the purpose. 

An opening may be constructed in the bottom of the ships, 
through which direct communication may be had with the water 
below the ice when the ships are frozen up in winter quarters. 
Through these openings not only the observations on tides could 
be made, but also on the temperature and on the specific gravity 
of sea water at various depths, as well as observations on currents. 

Some of the evident advantages of soch a plan are,- 
(1.) ObFervations made within the fillip mill be far more 

accurate, because the observer is not exposed to cold and the 
weather. 

(2.) The rope does not get frozen to the ice, and therefore will 
not be subject to a sudden pull, as it would in breakinp: the ice 
round it. 

(3.) Valuable observations could be made on currents, arid proper 
apparatus could be fitted i n  the 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 a revolving cylinder as in various ports, 
according to the plan adopted by Sir Wm. Thomson. Fixing the 
tidal apparatus within the ship, the rope, wliicli 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 wliich the 
tidal curves are traced will rise and fall with the tide. Also the 
currents in the sea might be registered and recoFded 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 inEtcad of at the top of the shaft. The apparatus consists 
of four hemispherical cups placed fiymmetrically in a horizontal 
plane, and attached to a vertical revolving shaft. By means of 
proper gearing, the rate o f  revolution of the shaft is recorded by a 
pencil on a revolving cylinder. Thoro seems to be no reason why 
the rato of currents of water should not be registered by this 
apparatus quite as accurately as the rate of the wind by means 
of Dr. Robinson’s apparatus. 

Even if tho delicate apparatus for recording the currents con- 
tinously cannot be conveniently applied 011 board the ships, it will 
still be o f  very great iniportnnce to employ some such apparatus 
as the revolving cups above described, and to apply to them an 
index which dial1 enable the observer to rccord the rate of 
revolution, nnd so to determine the rate of the current.] 

13. VOYAGE of the ‘‘ PoLhnis ” under Captain HALL. 

A comparison of the facts relating to this voyage are gathered 
from Captain A. 1% Markhnm’s “ Wlialing Cruise to Baffin’s Bay,” 
and Clement Markham’s ‘‘ Threshold of  the Unknown Regions,” 
with the records of the discoveries of Dr. I<ane aiid Dr. Hayes in 
Kennedy Channel. 

p. 189.--Tn August 1871 the ‘‘ Polaris” went from Cape 
Sliackleton (in latitude 74”, near Upernavik) to her extreme 
northern point in 82’ 16’ N. (a distance of about GOO miles) in 
five days (part of the way ngninst a current of 1 knot an hour), 
and was stopped by an insignificant stream of ice which might 
have been easily passed through, while there was a magnificent 
water-sky to the northward. The floes in Smith Sound were 
small, and no icebergs of any sizc were seen north of 80’ N., i.e., 
north of Cape Fraser or the Nurnboldt Glacier. Like Dr. Hayes, 
Captnin Hall went northwnrdu on the west side of Kane Basin 
and Kennedy Clkannel, whereas Dr. Iiane was proceeding on the 
castern side when he was caught in tho ico in Van Rensselaer 
Harb3ur, where he cxperieaced very severe cold. 
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This suggests that probably the extreme cold of Van Rena- 
selaer, as experienced by Dr. ICane and also by Dr. 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 niiles long and from 330 to 500 fect 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 Bane Basin, and are drifted by the prevailing minds (and the 
current, if there be any, in Kennedy Cliannel) 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 Markhnru’s statements with regard to the accuracy of 
Morton’s statements on pago 165, or the statements of Captain 
Markham in his ‘6 Whaling Cruise,” page 192, as to the coast line 
laid down by fIayes in 1853-51 and again in 1860-61. Tbcse 
remarks are of course foundcd on conversations with Dr. l3essels 
on the voyage. 

Morton shted that he wcnt 76 miles farther (than Dr. IGnc 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 ri?tly 
placed by Morton in Kane’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. ICane’s map as open sen up 
to Mount Parry. This entirely agrees with the discoveries of tho 
cc Polaris.” Throughout the whole of this region, according to Dr. 
Bessels, there is an open sea or basin extending over a space of 3” of 
longitude by lo of latitude, with four broad channels lending out in 
four directions, where the ice \vas insignificant, and wliere there was 
a magnificent water-sky to the northward ; where also the ice floes 
seldom exceeded 5 feet in thieltness, and mere all of one year’s 
growth. I le  also Rtates that the hcavier icc probably drifts up 
Lady Franklin Strait. 

This sepms to agree exceedingly 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 henry 
surf was beating against the rocks. Morton mas very near to, and 
rather to the north of, the point where the northern and southern 
flood tides meet, and in an open sea there would be that disturbance 
of the water which was noticed by Morton, but which was not 
noticed at  Cape Fraser by the ‘‘ Polaris ” or by Dr. h‘uyes along 
the mestern shore, because o f  the ice. 

There is one point in which Morton may have been wrong, siz,, 
he may have overestirnatcd the distance lie had travelled in a 
direct line northwards; but with this exception it seems that 
Morton’s statements are fairly trustworthy. According to Dr. 
Besrrels’ observations, Morton must havo gone about 76 niiles 
bcyont! 11r. Kanc to rcnc’?l Cape Conutitntion. 
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As the prevailing winds in Kennedy Channel 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, McClintock, and other observers all attribute the 
drift, down Baffin’c Bay entirely to the winds. 

Except perhaps in Barrow Strait, there seems tg be no evidence 
from De Haven’s Drift, in Wellington Channel, Lancaster Sound, 
and Baffin’s Bay, that any true current exists. At fir&, 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 tlirough Lancaster Sound and Baffin’s 
Bay; the amount and direction of the drift seemed to depend 
almost entirely on the  direction of thc wind. 

On the N.E. of Spitzbergen it has been found by Lieut. Wey- 
precht that the prevailing winds arc from E. to W., causing the 
great icc drift which drifted Parry to the S. W., and which brings 
down the ice towards East Greenland. 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 wmmod as they pass 
over that region, since the temperature of the sea mater in the 
whole of lhat region is found to be high, and flowing on stiIi 
westward will pass over the sea to the west, and over tho north 
of Grcenland, and ao to the shores of ICennedy Channel and 
Smith Sound. 

This would also seem to be borne out by the fact reported from 
the observations of Captain Hall iu the “Polnris,” that the tide 
round the north of Greenland met the tide up Smith Sound a t  
Cape Fraser, 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 it exists simply as a feature of 
(( the immediate region, or as a part of.& great and nnex1dored 

area communicating with 5 pdar  basin, may be questions for 
‘6 men skilled in scientific deductious ; whether it does or does 
s‘ not communicate with n polar basin wcro are without facts to 
46 determine.” He adds :-“ The influence of rapid tides and 
‘‘ currents in destroying ice by abrasion can hardly be realised by 
‘( those who have not witnessed their action. It is not uncom- 
‘’ mon to see such tidal sluices remain open in the midst of 
“ winter.” 
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The observations of Dr. Bessels with regard to the climate of the 
winter quarters of the ‘‘ Polaris ” in 81’ 38’ N., on the east side of 
Hall Basin or Kennedy Channel, that it is muc7i milder than it is 
several degrees to the south, and that a cuvrent of a Knot an hour 

yaws down Robesoii Channel fv*om the north, and carries the ice 
out into Ba$n’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 of 
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 taken in connexion with 
Admirar 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 ‘c The Last of the Arctic Voyages,” 
page 219, vol. ii. :-<‘I had well proved, by experiments conducted 

at Beechey Tsland, Cape Rowden, and the late winter quarters 
(at the north end of the Wellington Channel), that the flood- 
course did not run from Lancaster Sound throuqh Wellington 
and the Queen’s Channel ; but that the northern lflood fromuthe 
Arctic Ocean met that from Lancaster Sound, as nearly as I 
could determine, at Cape Bowden, and much in the same manner 
a8 the Channel and North Sea tides meet about Dover.” 
“Hence it was clear to my mind that without n great effort of 

nature to clear away the ice ;wrtJLerZy as well as so&erly of that 
paralle2, antagonistic forces must continue to con11~ress any loose 
floes together, and perfect a solid barrier in that the narrowest 
portion of the Wellington Channel.” 

He also says, on p. 222 :-“ We lrnom of no southern drift in 
“ Wellington Channel ; we have never experienced northern 
‘6 gales ; we do possess facts to prove tho reverse; portions of 
$6 the 6 Brcadalbane ’ reached our winter quarters, aud that with- 
‘‘ out a gale;” on the 4th of‘ September 1853. “ T h e  ‘ Breadal- 
‘( bane’ was wrecked 55 miles to the south on the 21st o f  
66 August.” . 

That there is a “permanent easterly current on the south of 
“ Melville Island, and in Barrow Strait,” towards Lancaster 
Sound, is cIear from the evidence of Captain Kellett from obser- 
vations between Sept. 10 and Nov. 12, 1873. 

14. REnrAnIrs on TIDES and CURRENTS. 
If, as eeems not unlikely, the tide from the north of Greenland 

passing through Lady Franklin Channel to fhn south-west meete 
the Baffin’s Bay tide ncw the north end of Wellington Channel, 
then there may be no one point where the three tides actually 
meet, but Nelville Island will probably be washed by all three 
tides, and it seems not improbable to expect that the pole of 
greatest cold will be riot far from Melville Island. 

But it seems more probable, and this should be made clear from 
the character of tho tides near Wellington Channel, that the tides 
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meeting in that channel are tIic two branches of tIie Daffiii’s Bay 
tide flowing through Lancaster Sound 2nd 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 Say tide from thc 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 tlie ice in that region as far as it 
has been observed, and for the fact that it i s  never carried out of 
this Arctic sea through tho somewhat narrow opcnings into it. I n  
this case there mill be some point in the open ocean to tVe north 
of Melviile Island where these three tides meet, forming, as it 
were, a pole of tides. McClure was prevented from passing from 
Prince of Wales Strait to 13arrow Sound by the ice collected where 
two opposing tides meet, and was nfterwards 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, an3 that i t  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 we 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 Iand, so that where we get 
the pole of ocean tides there we may also expect the pole of aerial 
tides. 

The correspondence between the temperature of the air and the 
aurface temperature of the sea is also in favour of this hypothesis. 

Such a position may be cspectcd to he one of comparative rest, 
so that the colder air above will more readily descend to the surface 
of the earth and produce the cold winds. 

Judging from the direction of the cold winds as 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 
‘‘ greater in the neighbourhood of water,” although the surface 
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 B y  to 
the westward, nearly in the direction of the prevailing N.E. winds, 
be connected with Admiral Belcher’s observations in Wellington 
Channel, which would be about 400 miles to the south-west? 
Dr. Bessels saw large ice-fields in latitude 82’ 16’ which wore 
drifting south, but which were never seen 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 
one knot an hour i n  Rolwon Channel flows through Lady Franklin 
S:mit l*atlier tlinn down Xcnnccly ~1iaiino1 ? 
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It is also stated by Sir Edward Belcher that the &st winds arc 
the warm winds which are laden with snow. 

Dr. Bessels states that the coast of Grecnland extends only as 
far as 82’ 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., drifting with the stream from the north, and thc Esqui- 
maux, Jem, told them that plenty of wood came from the north, 
and was mashed up along the shoro of Grinnell Land, on the west 
side of‘ ICennecly Channel. 

“ To the south of Cape Fraser the tidc rose to a giwtcr height 
during the night, as is the case along thc coast of Greenland; 
whereas to the north of Cnpc Frascr there was no perceptible 
difference between the day and night tides.” This will depend on 
the ago of the moon. 

Captain Marlcham, p. 191.-At timcs of full moon, Le., at the 
highest spring tides, which must take place at Cape Vraser about 
12 o’clocl~, this will be true ; but at  other times, when the tides are 
small, i t  will probably not be found to be truc even south of Cape 
Fraser. Where the whole rise of the neap tidc is only 2 feet, there 
may bc some difficulty in finding the difference in the height of 
two tides. 

On referring to the map (p. 159) showing Kane’s and Hayes’ dis- 
coverics,’it will be seen that the latitudes of all places observed by 
Hayes up to his most northern point on the shoro of Lady Franklin 
Strait, in latitude 81’ 35’ N., agrees with the latitudes as deter- 
mined by Dr. Besscls ; also that he agccs almost entirely with 
Dr. Bessels in thc lon,rritude of Cape Fraser and Cape Barrow 
(lat. 80’ N., long. 70’ W.), and in the position and dimensions of 
Hayes Sound. 

I n  going north from Cape Barrow, according to Dr. Bessels, 
the coast line bears rather more to thc east than according to 
Hayes ; so that while Hayes places his cxtrcme northern point 
in the. same longitude as Cape Barrow, Dr. Bessels places it 
rather inore than 2’, i.e., nbozct 20 miles, to the east of Cape 
Bsrrow. 

[From the discnssion of Dr. Hayes’ Observations, I cannot find 
that any longitudes were determined to the north of Cape Barrow.] 

Hayes €ound the channel frozen over in May 1861, but the 
ice inucli decayed. The coast on the wcst sidc was lined with 
a heavy ridge of pressed-up icc, in some cascs GO feet high, and 
far up 011 the beach. 

Captain B4adrham’s “ Whaling Cruise,” 11. 190.-The north coast 
of Greenland is stecp and precipitous, and is free from land ice, 
whilst the shores of Grinnell Land are low and shelving, and have 
fast ice attached to them. This ngi*ees with the observations of 
Dr. Hayes, p. 194. Thc lowest temperature registered was -48’ F., 
with very little wind blowing at  the time. Tho prevailing winds 
were from the N.E. (It would be interesting to know whether 
the highest tcniperaturcs werc registered during tliese winds. 
The season seems to have been a mild one.) ‘‘ The fall of snow 
“ was remarkably small.” 

36122. u u  
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p.19G.-In latitude 81’ 36’ N., “on the 21st ofDecember thero 
“ were six hours of twilight, which roso 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 I-Iayes. His observations here 
are not given. 

p. I9O.--The north coast of Grecnlimd is in latitude 82’ 30‘ N. 
The land on the west side of Robeson Channel is a little farther 
to the north, and is bounded by a channel trending towards the 
west, while to the north, at a distance of GO miles (estimated), is 
seen another northern land. This would give a latitude of 83’ 30’ 
for this norther11 land. 

While I<:~ne was in Smith Sound his Danish interpreter, 
Petersen, conversed with the Esquimaux who had been to a large 
island cdled Umingmuk (Musk-ox) Isle, where thero 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 niet with, and Foxes and Lem- 
mings ; also tliree kinds of Seals, but no Walruses. 

p. 192.--Trace~ of Esquimnux were found in latitude 82’ N., 
a couple of ribs of Walrus (used as sledge-runners), and a small 
piece of wood (the back of a sledge); also remains o f  a summer 
encampment. Tliis would seem to show that Uiningmuk Jsle and 
€In11 Land are identical, the Petermann Fjord dividing i t  off 
from the mainland at least for s considerable distance from tlie 
mouth of the fjord, as shown by Dr. Bessels. 

Captain Sabine met with Esquimaux in East Greenland in 1823, 
which were believed to have come from the north ; and M. Kol- 
dewey met with Musk-oxen, which probably came from the north, 
since none are found to the south of Wolstenholme Sound. 

p. 193.--“ The ‘ Polaris ’ drifted to the sou thward from her most 
“ northern point, in consequence of tho prevailing north-east 
“ winds.” There was a current of 1 knot an hour down the 
channel. 

Can this current down Robeson Channel bo the effect of the 
tides coming from a larger area of mater beyond into tlie smaller 
chitiinel, or do the winds cause the ice to m o w  in that direction 
and so cause a surface current in the chnnncl, 01‘ is there a 
true current down this channel from the N.E. which flows into 
Lady Franklin Strait? These are interesting questioiis to detor- 
mine. 

15.-The AUSTRO-I~UNGARIAN NORTII-rOLAR EXPEDITION Of 
1872-74. (A Lecture by Lieutenant Weyprecht.) 

Meteorology and Hydrographg. 
(Petermann’s 6‘ Geograph. Mittheilungen,” 1875 ; and ‘‘ Nature,” 

March l l t ,h  and 18th, 1875.) 
“ I n  the preliminary expedition to the east of Spjteberg.cn in 

l871, the observers had found the sea completely free from ice as 
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far as '78O N. lat., north of Nowaja Semlja, and their intention at, 
the second expedition was to investigate this sea in an easterly 
direction, tnking 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 icc 
almost every summer. 

" Unfortunately the year 1872 was one of the most unfavourable 
ever seen. Already in '74-5O N. lat. the explorers found ice; 
they could only reach Cape Nassau witli great clifficnlty, nnd 
mere finally blocked up by packed ice in a 1oc:ilily where, in the 
previous and following years, there wns no ice for onc hundred 
German miles round. They never got within tlie rcnch of' the 
Siberian rivers, and the uncertainty with r e p i d  to their influeiice 
upon the ice along the Siberian const is still the same $18 evcr. 
But oiie point is clearly proved, namely, that thc conditions of 
ice between Spitzbergen and Nowaja Semlja are liighly 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-Joscph's Land. I n  1871 the explorers 
found the ice again in the same position as in 1871 ; there is 
perhaps a ccrtain periodicity in this. 

'' Licnt. Weyprecht formerly thought thnt mnrine currents Zvcre 
the principal cause of the general motion of thc ice in Arctic 
regions ; he is now of a different opinion, as he maintains that 
during the drift of their vessel, which was fiozen in, in packed 
ice, and drifted in this state for over fourtcen months, the in- 
fluence of currents was imperceptible compared to that of wiiids 
upon the drifting ice. The existence of Gulf-stream water in 
the great area bctwecn Norway, Spitzbergen, and Nowaja Semlja 
is undeniable ; the current cannot, however, bo traced directly 
by its course, but rather by the unproportionally high sea- 
temperatures in those high latitudes. As a n;ttiu-nl consequcncc 
of this, the Gulf stream docs not regulate the limits of ice, but 
thc ice, set in motion by winrls, regulates the limits of the warmer 
Gulf-stream water, depriving the same of tlie last dcgrees of heat 
which i t  contains, A compurison of the IIansa drift with the 
winds would show whether on the east coast of Greenland the drift 
of ice is only produced by the latter ; Sir L. McClintock proves 
with figures that this decidedly is the case in Bafin's Bay. Tho 
speed of the drift of course depends upon tho force of the winds, 
local conditions, vicinity of coasts, and the morc or less open w?ter. 
Tile great influence of the wind upon tho ice-fields is expltiinecl 
by their ruggedness ; each projecting block represents a sail. 

" I n  the vicinity of coasts it is somewhat different ; immense 
currents are often pcrceived there, originating through the tidcs, 
or perhaps through the motion of the ice itself and the winds. 

(6 'rilere is a decided general tendency in the ice to move south- 
ward during the summer ; the rea6011 of this may be the flowing 
off of melted water in all directions, which L'auses ~b bredring-up 
of the whole Arctic mass of ice. But all other influences upon 
the motion of tllo icc are nearly imperceptible when compared to 
that of winds, and Can only be trnccd in their most general efl'ccts. 

u u  2 
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I t  is quite cqrtain, however, that in the south of Franz-Joseph's 
Laid there is a coustant flow of ice from east to west, Le. from 
the Siberian sea. If the field of ice which held Lieutenant 
Weyprecht's ship a prisoner had not 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 
of l ist  winter. 

- 
'4 To the influence of winds Lieutenent Weyprecht also ascribes 

the existence of open water near all west coasts in those rcgions : 
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, mas stopped from extending his sledge journeys further 
by open water near a west coast, upon which hc was travelling. 

"Also, with regard to quality, the ice in those seas is 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 during their retreat ; also, with regard 
to thickness, there was great variety. I n  1873 their field formed 
an irregular frozcn mass, with high ice walls in all directions 
and immense protuberances ; in 1874 they found much greater 
evenness, and although thawing had begun so late that they almost 
perished with thirst during a month and a half, the ice was SO 
thin in some places at the end of July that they often broke 
through while drawing their sledges. During the drift the whole 
mass was doubtless packed very closely ; the field, in spite of the 
constant drifting motion, did iiot turn round, the bow of the 
ship pointing always in the same direction j only in Septcniber, 
when the field was greatly reduced, it began to turn ; in October 
and November large holes were seen in it j n  the vicinity of the 
coast towards the south. 

'rWhether Franz-Joseph's Land can again be reached by ship, 
Lieutenant Weyprecht thinks mainly dependent on favourable 
conditions of weather and ice ; in any ease a very warm summer 
will be necessary, and then it could be done only late in the 
ycar. As to the most fwoura.ble point to start from in such an ex- 
pedition, he indicates 45" East long., as here he found the barrier 
of ice in 1871 to be. 50 German miles more to the north than in 
GOo E. long. 

" I n  the preliminary expedition of 1871, Lieut. Weyprecht 
found sure signs of the vicinity of land in 43' E. long. and 
78" 75' N. lat., and accordingly he proposed this unknown land as 
the basis for future expeditions sent to reach the pole. The mys- 
terious Gillis-Land is situated upon 30" E. long. The soutli coast 
of Franz-Joseph's Land was seen by Payer at least as far as 50' E. 
long. Lieut. Weyprecht now thinks he may be permitted to con- 
clude that those three poiuts are connected. Thus Franz-Jos~pl1"s 
Land would become greatly extended in a western dircction. 
Numerous iccbergs floating dong the coast seem to couiirm this 
id% and it is hardlv ncccssarv to iloint out how much the interest 
in Al.ctic investigat:on would &e i~creased by this idea proving a 
correct one. 
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"During a year'and a half the explorers had reonstant oppor- 
tunities closely to observe the behaviour and formation of pack- 
ice. The phenomenon is instructive, as it islthc mme in the whole 
of the Arctic regions. With the exception of land-ice, which 
clings to the coasts and never reaches far out into the sea, a11 ice- 
icebergs as well as fields-is in constant motion, winter and 
summer ; and this, as has been shown, is through the influence of 
winds. The motion, however, is a different one dmost with every 
field, and thus a certain pressure results wherever two fields touch ; 
this naturally leads to the breaking up of the fields, and the con- 
traction of the ice during sudden low temperatures plays its part 
in a similar way. If one considers the great extent of the fields, 
sometimes of many miles, and their enormous masses, one, can 
easily imaginc the colossal forces which are active in these 
phenomena, and the greatness of their cffects. When two fields 
meet, a combat body to body ensues, often lasting only a few 
minutes, but sometimes even for days and weeks. The edges are 
then turned up on both sides, upwards and downwards, an ir- 
regular wall of ice consisting of wildly-mixed blocks begins to 
build itself, ,the pressure increases more and more, niasses of ice 
eight feet long and broad are lifted 30 to 40 feet high, and then 
fall to  nialre room for others. At  last one of the fields begins to 
shift itself for some distance underneath the other one ; often they 
separate for a while only to renew the struggle. But the end of 
it always is that the intense cold unites all into one solid mass ; a 
single field results from the two, and the next storm or quick 
change of temperature cracks the iiew fielde in some other direc- 
tion, the pieces renewing the old struggle. This is the origiu of 
the ice-fields, which arc quite irregular above and belom, some- 
times only consisting of blocks that have frozen togethcr, &lid 
filling up the wholc Arctic region as so-called pack-ice. 

'' During winter, snow-storms fill up all siiinller irregularities 
completely. As soon as the sun begins its action, the crushing 
of tllc ice clccreases, thc winterly ice  wall^ diminish cousidcmbly, 
immense masses of ice and snow are melted, and the resulting 
sweet water forms large lakes on all the lower even parts of the 
field. During the summer, about four feet of ice arc thus melted 
clown from above ; of course the whole field and cverytliing upon 
it-the esplorer's ship, for instance-is raised so much highcr. In 
the following minter it grows below in tlie same r:rtio, ant1 tlius the 
~ h o l c  of thc ice is in an uninterrupted process of roilovation, from 
bcdow upwards; we may conclude that all the old pack-ice is 
replaced by new in the course of two years. 

'' The spaces of open writer-which naturally occur during the 
grwt crushes arc soon again covered by fresh ice in winter ; tlie 
intense cold keeps repairing the brolten field of ice. Lieut. 
Weypreclit observed that within 24 hours, and with a tempe- 
rature of -30" to 40' R. (37*5-!-j0° C.,)  the new crust becomes 
about a foot thick. The salt of the sea-water has not time to Le 
displaced entirely, the forniation of ice going on too quickly, and 
a ConSiilerabIe quantity freezes into the upper strata of the ice ; 
this quantity decreases downwards CLS tho icc tnkcs more time t o '  
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form. Beginning at a certain thickness, the ice is almost fiee 
from salt, The upper strata, however, on account of the salt they 
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 LL short time the 
salt crystallizes out of the ice, and the surface covers itself with a 
snowy lnycr of salt, sometimes reaching two inches of thickness. 
Even in the most intense cold this layer retains so much moisture 
that it nialces the impression of a thaw ; only little by little, evapo- 
ration and drizzling snow do their work, and the ice itself becomes 
brittle. 

''111 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 tlie next summer. The melted water a t  the end of the summer 
is, therefore, almost free from salt, and has a specific gravity of 
1 b005. I t  is evident that a smooth plane of ice, as is found on 
swcet water, is a very rare occurrcnce in Arctic re,' vions. 

6' The astronoinicd ob.;crvations while the ship was still drift- 
ing wcre confined to determinntions of' latitude and longitude, the 
latter by chronometers and correction of clocks, by lunar distances, 
ns often as opportunity served. I n  this only a sextant and a 
prism circle with artificiicl horizon were used. When the ship 
was lying still, a little ' universal' instrument mas erected, and 
the determinations of time, latitude, and azimuth were made with 
this. The longitude was calculated from the mean of as many 
lunar distances as could be observed during the rvintcr; they 
were 210 in number. Tlie aziniutli of a base line 2,171 metres 
long, measured by Lieut. Wcyprecht with a Stampfcr levelling 
instrument, was determinccl with the universal instrument of the 
magnetic theodolite. All this work was done by Ensign Orel, 
Lieut. Weyprecht only taking n share in mexsuring lunnr distances. 
The determinations of locality were made without regard to tem- 
peratures; if the mercury of the artificial horizon wtls frozen, 
bluckened oil of' turpentine was used instead. Tlie winter quarters 
were in latitude 79" Sl', and longitude 58" 56' It;. 

Of the results of tlie meteorological observations, only some 
general ideas can be given, as here figures alone decide. Tliey 
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 
hours, and also at  9 a.m. and 3 pm., therefore fourteen times 
daily. The observers were Lieut. Brosch, Ensign Orel, Cap.  
tusina, Cap.  Carlaen, h g i n e e r  Ihisch (from autumn 1872 till 
spring 1873), and Dr. ICepcs (during the last two months only). 
The direction as well as force of' winds mera noted down without 
instruments. Lieut. Weyprec'nt thinks this method by far the 
best in Arctic regions, as errors nru more or less eliminated, 
while when using instruments the constant freezing, drifting snow, 
kc., produce errors that cannot be dctermined nor controlled ; be- 
sides, any one who has been to WR for a short time will 8oon 
acquire sufficient exactness in these observation I. 
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"Until the autumn of 1873 winds were highly variable. In 
the vicinity of Nowaja Semlja many S.E. and S.W. winds wero 
observed; in the spring them 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. The 
explorers never met with those violent storms from tlic north, 
from which the Germania party 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 observccl those 
extreme forces of wind which occur regularly in our seas sovcral 
times i n  every winter (for instance, the " Bora" i n  tlie Adriatic). 
Every Arctic seaman knows that tlie ice itself has a calming 
effect upon the minds ; very often white clouds are seen passing 
with great rapidity, not particularly liigli overhead, wliile there 
is Lm almost perfect calni below. 

Lieut. Wcypreclit 
made the remarliable discovery that the ice never drifted straight 
in the direction of tho wind, but that it always deviated to tJie 
Tight, when looking from tlie centre of the compass ; with N.1'. 
wind it drifts due W. instead of S.W. ; with S.W. wind it drifts 
due E. instead of N.E. ; in the same inanner it drifts to the nortli 
with S.E. wind, and to the south witli N.W. wind. There was 
no cxception to this rule, whicli cannot be explained by currents 
nor by the influence of the coasts, ns with tlicse causes there would 
be opposite resulls with opposite winds. Another interesting 
phenomenon in both years was the struggle between tlic cold 
~iorthern winds and the warmer southern ones in Januwy, just 
before the beginning of the lasting and severe cold ; the warm S. 
and S.W. winds always brought great masses of snow and pro- 
duced a rise in thc temperature amounting to 30-35' It. withill a 
few hours. 

:'Little can at present be said on the result of tho buramcter 
readings, without a minute comparison of the. long tables of 
figures, although very extremo readings occurred at times. Tho 
explorers had tlirce mercury and four aneroid barometers ; by way 
of control, Ensign Orel took tlie readings from five of these 
iustruments evcry day at  noon, while the intermcdiiite observa- 
tions were made with an aneroid. 
'' The thermomcters were suspended about four feet from the 

surface Qf tho snow, in the open air, and perfectly free on d l  
sides, about twenty-five yards from the vessel. Excepting the 
maximum thermometers, they were all spirit tliermometers, made 
by Cappeller of Vienna. They were often compared with a very 
exact normal thermometer of the same make. Iteadings from a 
minimum thennometer wcre noted daily at  110011 ; dming tlie 
summer a bla& bulb thermometer was exposed to tho rays of' the 
sun ; during the winter frequent observations were inado with 
efposed covered minimum thermometers to ascertain t l l O  
nightly radiation at low temperatures. 111 both winters February 

" One peculiarity must here be mentioned. 
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was the coldest month, while January both times showed a rise 
in the temperature when compared either with December 01’ 
February. I n  winter the temperature was highly variable, and 
sudden rises or falls were frequent ; in the three summei~ months, 
however, the temperature was very constant, and changes very 
rare. July waa the warmest month. The lowest reading was 
- 37p R. (nearly - 47” 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, stc., 
that are caused by them. Lieut. Weypreclit and his party did 
not notice anything of the kind; and although many of them 
had been born iii southern climes, they all bore the cold very 
easily indeed; there were sailors amongst them who never had 
fur coats on their bodies. Even in the greatest cold .they all 
smoked their cigars in the open air. The cold only gets unbear- 
able when there is wind with it, and this always raises the tem- 
perature. Altogether, the impression cold makes upon the body 
differs widely according to personal disposition and the quantit,y 
of moisture containedin the air ;  the same degree of frost pro- 
duces a very uncomfortable cffect at one time, while a t  another 
one does not feel it, 

“.To determine the quantity of moisture in the atmosphere, an 
ordinary psychrometer’ a dry and a wet thermometer, were used. 
But the observations with these instruments are not reliable at 
low temperatures, and had to be given up altogether during 
winter, as the smallest errors give great differences in the absolute 
quantity of‘ moisture in the air. I n  order to determine approxi- 
mately the evaporation of ice during winter, Lieut. Weyprccht 
exposed cubes of ice that had been carefully weighed to the open 
air, 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 pai*helia and paraselena: when thc 
sky was clear, but dso in astronomical observations. The images 
of celestial objects were hardly ever as clear and well 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. I t  was quite impossible to determine the quantity of  
atmospheric deposits, as during tlic snow-storms no distinction 
could be made bctween the snoy actually falling and that raised 
from tho ground by the storm ; it was remarkable, howcvcr, thah 
during the first winter the quantity of snow was small compared 
with that of the second winter, when the snow almost completely 
buried the ship (this happened near Franz-Joseph’s Land). The 
same proportion WRS repeated in the quantity of rain during 
the first and second summer ; in thc first only o little rain fell 
late in the year, while in July 18’14 it rained in torrents for 
days. 

‘ 6  Clouds are naturally of a very diffeiwnt character from those 
seen at  home; nimbus and cumulus are never seen. The form 
Of cloud is either that uniform melancholy grey of an elevated 

O r  cirrua ; tlic latter consists of round but undefined mnsses 
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of fog at but a small elevation, therefore somewhat different from 
the cirrus of the temperate zone. Instead of clouds, fogs are 
prevalent, now higher, now lower, and 24 hours of clear weatlier 
rarely occur during the summer ; generally the sun is seen for a 
few hours, then to disappear again behind the thick fogs. Melan- 
choly and depressing as these fogs arc, they are nevertheless 
necessary for the gencral conditions of the ice ; they prevent the 
escape of the heat of the sun’s rays, and melt more ice than the 
direct rays. 

“Parhelia and paraselena: were often observed ; they always merc 
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 altitude 
with the real sun. 

u On tlie whole path which the vessel described soundings ware 
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 ofwater, and the depth steadily decreased towards 
the west. In  front of Franz-Joseph’s Land there is a bank which 
seems to reach as far as Noivaja Semlja; beyond it the depth 
increases again. The whole area cast of Spitzbcrgen rarely cx- 
ceeds 300 metres in depth. Lieut. Hopfgarten specially con- 
structed an instrument to fetch up dredgings, which was frequenlly 
done. The deep-sea temperatures were measured with Casella’s 
minimum and maximum thermometer, and these memurements 
mere coiitinucd throughout the winter. They showed a slight 
increase in the  temperature at the bottom. The per-centage of 
salt in the sea-water at different depths mas also determined. 
Until the ship was bloclred up the surface temperatures of tlie 
sea were also measured. Lieut. Weyprccht thinks that, as a rule, 
too much importance is attaclled to these, as the state of the 
weather is not taken into account, and it is just that mhich has 
the greatest influence upon the surface temperature ; it  is quite 
wrong to imaginc the existence of currents from observations of 
this kind.” 

V.-GEODESY AND PENDULUM EXPERIMENTS TO 
DETERMINE THE FIGURE OF THE EARTH. 

1. PARRY’S PICNDULTJll OI3SfiRVATfONS ill MELVILLE ISLAND. 

These expcriments were made by setting up a cloclc containing 
t,he penclulum and observing the number of vibrations, tho prcs- 
sure and temperature of the air, the arcs described, and the height 
abovc tlic s e i  

TWO cloclrs wcre usad, and were the same which Captain Cook 
took round the ~ o r l d .  

Tlie pendulums .were prepared by Captain Kater, being each 
cast in onc piece of solid brass, vibrating on :I lcnife edge of liurd 
steel on hard agate, ja tho form of a hollow cylinder. 
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- 
At Spitzbergen - 
,, Greenwich - 
,, Pnris 

,, IJammerfest - - 

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 l, 86392.4513 

Dec. 1820 - 86392‘3353.) 
Clo$c 11. March 1819 - 86196.997 86496.9855 

9 ,  Dee. 1820 - 86496.9741) 
The daily acceleration of a pendulum, from the mean of the 

results with both pcxdulums, is 74 - 734 vibrations between the 
latitudes 51” 31’ 08.4” and 74” 47’ 14.36’’ N., giving the ollip- 

1 
ticity of the earth -. 312 6 

Length of Seconds 
Pendulum. 

39.21469 32.2528 
39 - 19475 32.2363 
39 * 13983 32.1912 
39.12851 39.1819 

Measure of the 
E’orcc of Gravity. 

2. OBSERVATIONS in SPITZBICRGEN by CAPTAIN SABINE. 
Similar observations were made by Stibine at Spitzbergen in 

Experiments were also made by Sabine at  Hammerfost in 

Comparing together these results with those which have been 

latitude 79” 50’ N., in the year 1823. 

latitude 79” 40’ N. 

obtained by Snbine at Greenwich and at Paris, we get- 

3. PARRY’S EXPERIMENTS at  PORT BOWEN. (Third Voyage.) 
These experiments on the time of vibration of one of ICater’s 

PenduIums, were made at  Port Bowen, in lat. 73’ 13’ 39.4” N., 
long. 88’ 54’ 48.55” W., and compared with experiments with the 
same pendulum at Greenwich, before the Expedition left England, 
and also after its return. The number of vibrations made at Green- 
wich iu 24 hours mean time reduced to the level of the ses, and in 
vacuoat the temperature of 50” Fahr. inApril 1824, was 86159.315, 
and in November 1825, was 86159.554; the difference 0.24 
is probably due to  the wear of the knife edges, which gives tho 
average 86159’434 at Greenwich, to compare with 86230.242, 
the mean of two series of observations made at Port Bowen. 
Taking these values, the ellipticity of tho earth is found to bo 

and the comparison of the force of gravity a t  the two 309 i6’ 
Places is at once determined. The length of the Penduluni being 
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invariable, the value of the acceleration due to the force of gravity, 
18 directly proportional to the square of the number of vibrations ; 
or, which amounts to the same thing, the force of gravity is 
directly proportional to the length of the second’s I%ndiilum. I f g  
be the acceleration at Greenwich, and g, the acceleration at Port 
Bowen, then -- 81- ( 86230’ 242)a = 1 0016445. 

g 86159.434 

4. EXPERIMENTS macle by Dit. HAYES at PORT FOULKE in 
September and Octobnr 1860, to determine the Figure of the 
Xurth. 

A series of experiments on the time of vibration of a Pendulum 
were comI)arcd with a series made with the same l’endulum at 
Cambridge, I\iI:issacliusct ts, bcl‘ore the IGxpcditiou sdcd .  The 
1itimber of vibrations in 24 I~ours :it Canibritlgc was 86421 ’ 14, and 
the number of vibrations at Port P o u l k c  was 86550.72. 

These valuos would give a compression or flattening of tlie 
pole = - 

This value is smaller than tliat derived from Parry’s experi- 
nicnts and by other methods. Eaily’s Pendulum cxperiments 
gavc the ellipticity - but other smaller values havo been 

obtained. 
The ratio of tho value of the force of gravity at Port Foulke, 

and at Cambridge, from these Pendulnm experiments, is 1’003 very 
nearly. 

1 
372‘ 

1 
285’ 

1 
293 The value givcn by geodetic nieasurenients is -. 

5 .  GEODESY. (Die zweitc deutsche Nordpolarfnhrt, vol. ii., 
1). 761.) 

A base line mas mcnsured on the coast near Gcrmnnin Harbour, 
nlid connected by a system of triangulntion with three points in  
Sabine Island, nt sonic distance from the harbour and from one 
an0 ther. 

The sides of this triangle wcre then used as basts of other 
systems of triangulation extending to other islands, and to various 
points on the mainland, oxtending over nearly one degree of 
latitude. 

The comparison of these measurements, with the astro?omical 
observations for the elevatioii of tlie Pole Star at the different 
places, gives, by the usual formuloo for the length of a degrce of 
latitude, 72751.429 mctres. The length of a degree of latitude as 
deduced from theoretical considerations is 72937 * 627 metres, 
the difference being about one four-hundredth part of the whole 
distance. 

dgtermined by trigonornetrical measurement, 
barometer. 

The heights of groat. mauy points along the coast were also 
well as by the 
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6. MEASURING the ADVANCE of the GLACIER in FRANZ-JOSEPH- 
FIORD. (R. COPELAND.) 

Two signal stations were taken on the glacier, and their posi- 
tions determined with reference to two points on the side of the 
glacier, 80 metres apart, in a line parallel to the motion of the 
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 interval of 18 hours, from 11 a.m. to  5 a.m. the next 
morning. 

From these observations the daily advance of the glacier was 
found to be 0.164 0.019 metres. 

7. MEASUREMENT of MOTION of GLACIER by DR. HAYES. 
(Smithson Contrib., vol. xv.) 

I n  the autumn of ISGO Dr. Hayes made a survey of glacier in tho 
neighbourhood of Port Foulkc, the end of it being about two miles 
from the sea. A bnsc line was measured along its axis, and bcar- 
ings taken to fixed objects on the mountain on each side. After 
eight months the measurements indicated a motion of 94 feet. 

On the intercsting subject of the motion of  the Swiss glaciers, 
reference may be made to papers of Prof. Forbes, in the Edinburgh 
New Phdosophical Journal (Oct. 1842), who discovered that the 
central portion of a glacier moves more rapidly than the sides, 
and that a glacier is continually :dvancing ; :~lso to tlic works of 
De Saussure, about the samc period, in thc ‘‘ Comptcs Rcnclus,” 
and especially to the experiments of Dr. Tyndall, on the mcjiion 
of the Mcr de Glace. (‘l’yndall’s Glaciers of the Alps, 11. 275.) 

VI.-ATNOSPHERIC REFRACTION AT LOW 
TEMPERATURES. 

1. APPENDIX to SIR JOHN Ross’s NO~TII-WEST PASSAGE. 
‘6 Captain Scorcsby gives some extraordinary instances of both 

land and ships seen at immeiise distances, ancl on our first voyrige 
i t  is recorded that Cape Clarence was seen from the deck ut tho 
distance of 120 miles, the ship being a t  that time 2” of latitude 
south of the cape. Tlic most remarkable circumstance whicll 
occurred was the uneven current of refraction raising an inter- 
mediate body (an iceberg 01. island) above the more distant land, 
which at the time of no refraction was considerably higher.” 

2. OBSERVATIONS at PORT BOWEN. (Parry’y Thiid Voyage, &c.) 
The amount of atmosphcric refraction at  low tem- 

peratures was the subject wliich, next to magnetism, appeared the 
( h g c  6G.) 
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most interesting to inhstigato. The extrcmo difficulty attending 
the use of the repeating circle during intense cold, rendering it 
next to impossiblc to obtain with that instrument observations of 
a star huving quick motion with the minute accuracy requisite 
for this purpose, 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, tho altitudc of the board bcing 
obtained at leisure by repcatcd observations with the circle. 
Thcsc observations, the details of which arc givcii in the Philo- 
sophical Trunsuctio?as, make thc refraction at low tcmperaturos, 
and from the altitude of 4 9  to  7g, as computed from tho table in 
the Nautical Alnianack, considerably in defcct. 

Thc instruments used were a theodolite and a small repeating 
circle with two telescopes which werc fixed at 122 feet above the 
sea-level on casks filled with sand and firmly frozen to the ground. 

I t  mill be seen from the observations made by Sir John Ross 
that the accuracy of tlic Nautical Almanark tables cannot be 
tostcd by the method adopted. 

3. CAPT. PARRY'S THIRD VOYAGE by SPITZBHRGIN, p. 99. 

Fog Bozos.-At half-past 5 p.m. on 23rd July 182'7, in lat. 
82' 43', a beautiful phenomenon, consisting of six fog bows, was 
seen in a direction oppositc to tlie sun. First one white bow 
was seen, then it became tinged with prismatic colours and five 
other complete colourecl arches were formed within it, the intcrior 
ones gradually narrowing. 

The largcr bow aud the one next within it had tho red on the 
outer or upper part of the circle, the others on the inner side. 
Altitudc of the outcr nrc, 20' 45', its extciit at the horizon, 72p, 
the altitude of the sun being 20' 40'. 

Thc snialler bows were seen for 20 minutcs. 
In thcsc travels tho southerly drift of ice \vas morc than four miles 

a day for the last five days of the journey, so that after immense 
labour in making a good 23 milos journey thoro was found to be 
only a gain of one mile northwards. 

Lat. 82'-45', long. 19O.25' E., dip, 82".21'*G, aiid declination 
18'*10' W. No bottom at a depth of 500 fathoms ; the specifia 
gravity of watcr at that depth mas 1.034 at 37' F. 

At G fathoms the specific gravity of watcr was 1 *0225. 
On July 27th, at 3 a.m., saw another fog bow, tho sun's altitude 

being 1294 that of the centre of the outcr arch Bo, and its extent 
at  the horizon, 774". 

Three smaller fog bows were seen within the large one. 
Bug. 2nd,..-In lat. 82' 6', and long. 1 7 O  45' E., WC mot Wit11 

snow, tinged with some red colouring niatter to  the depth of 
several inches, giving a rose tint and in some places a salmon 
colourea tint to tho snow when pressed. 
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Aug. 5th.-Appearances of the raising of ice in the horizon by 
refraction until it resembles a perpendicular wall, were generally 
taken to be an indication of open water, but were not thought 
by Parry an infallible one. 

4. SCORESBY'S OBSERVATIONS of FOG BOITS. 

Scoresby in his Greenland Voyage (pp. 96, 144, 164) also clc- 
scribes remarkablo effects of refraction by layers of air of different 
densities ; and (p. 275) remarkable corona or  fog-bows, with a 
number of prismatic circles, seen from thc mast-licad 105 feet 
above the sea-level in n direction opposite to  tlie sun. 

Round the centre was- 
1. A bow from 3' to 4O in diamcter. 
2. A bow 98" in diameter. 
3. A bow 13' in diameter. 

4. A circle about 5' broad, and meaii radius 38' 50'. 
These at times gave the colours of the spectrnm. 

The upper edge of this circle m.w about Go above the horizon. 
Another outer circle was seen on another occasion. 

The sun's altitude was 35' 42'. Many shining spikes or needle?, 
supposed to be crystals of snow, were seen floating in the breeze, 
b u t  they were so small that i hey  could not be caught and 
examined under a microscope. 

The sun shone abore the fog with great splcndour, and the 
shadows of the masts, sails, Rrc. were clearly tlirowii on the water. 

p. 351. Passed through brown coloured patches of sea-water, 
the colour being due to animalcules covcriiig the Ben in streaks, 
as shown by examining the water under a microscope. They 
must be exposed to an average temperature 15' below the freezing 
point in a sea perpetually covered with ice. 

Water of a similar appearance is also noticed by Parry on his 
entrance into Davis Strait. Sec Journal of Voyage for Discovery 
of N.W. Passage. 

Sometimes these streaks are of a yellowish grccn colour. 

5. OBSERVATIONS on REFRACTION. PARASELENAZ. (Belcher.) 

On Novemlier 30, 1852, Admiral Belchcr saw a beautifully 
defined paraseleua (see illustration in V O ~ .  I. p. 169) about N.N.E. 
true. The interior circle hnd a radius of 22" SO', the exterior 44O, 
the moon's altitude at the time 30'. 

There were two concentric halos, incomplcte near t,he horizon, 
accompanied by a strong vertical and a horizontd benm passing 
through the moon. It was also 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 lumiiious spots. 
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At tho points of intersection of these halos, bright paraselcm, 
forming five on the lower and two on the upper arcs, presented 
themselves ; the moon and the intersections Ly 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 nnusually disturbed. Thcre 
 as also a fainter display of paraselenm. 

On Dcccinber 1st a beautiful illustration of tkx cffect of intense 
cold, fixing, as it wcrc, the clouds and currents of air, and giving 
them rounded oullincs. Probably anothcr remarkable effect due, 
like the paraselenre, to tho iloating of crystals or needles of ice in 
tlie air. 

" The distant land on the eouthcrn shore, near Cape Lady 
Franklin, was peculiarly refracted, and appeared to be consider- 
ably nearer than our positive knowledge would warrant, displaying 
very bcautifully its particular features." A delicate salmon t int  
pervaded the horizon. 

6. HALOE, &e.-McClintock, p. 74. 
Dec. 4, Dawn at 1 lh. Om. a.m. A well-marked halo and several 

paraseha: betwcon 711. and 1011. pm., consisting of five falsc 
moons, three arcs of halos, and a horizoiital bclt of light, round the 
heavens and pussing through the moon. 

7. ' ~ W I L I G I i T  throughout the M'INTER. 

With regard to llie existence of twilight through the winter, 
McClintock says :-4' On the mid-winter day (December 21st) a t  
" noon we could just read type similar to the leading article of the 
" ' Times.' Few people could read more than two or three lines 
" without their eyes aching." 

Parry in his first voyage to Melville Island says :-" Up to tho 
" shortest day of the year the return of each successivo day was 
" very decidedly marked by a considerable twilight Tor some time 
" about noon, that on the shortest day being sufficient to enable 
" us to walk out very comfortably for nearly two hours. There 
" was usually a beautiful arch of bright red light in the southern 
" horizon for an hour or two." 

8. PARI~Y'S SECOND VOYAGE to discovcr a NORTH-WEST 
PASSAGE. 

Analysis of Air, p. 240. 

Bottles of air collected at Igloolik nnd packed in oakum were 
examined Ly Prof. Faraday, whoso results showed that the air 
Contain& 20,5885 per cent. of oxygen, whilst the? air of the 
I,nboratory at the I<oyal Institution contained 21 *9625 per cent. 
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Expansioia of Ail; p. 245. 

A glass cylinder, 1 .7  inch indiameterand 2.6 inchesin Ieiiglh, 
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. T h e  cylinder mas also fitted with a ground glass 
stopper. A drop of mercury was placed in the stem, and thc 
vessel carried from a cold atmosphere to a warm one, and then 
the tcmpcraturc taken by removing the stoppcr. Again, the 
vessel was carried from tlic warm room i o  ihc cold, ancI the 
results showed that 2050’854 volumes of air at 55’-5 F. arc rc- 
duccd to 1682’24 volumes at 34O.5 F. 

9. EXPXRINENTS and OSSXXVATIONS on SOUND. (P~rry’s Firbi 

The distance at which sounds were heard during intcnsc cold 
constantly afforded matter for surprise. 

‘6  We ham often heard people distinctly conversing in :I com- 
ic mon tone of voice at the distance of a mile.” A inan was i le:d 
singing to himself as he walked along the beach at even :L greater 
distance thap this. 

CThese facts, recorded by Parry, are no doubt due to the singu- 
larly homogeneous nature of the air over the whole regicjn. 

The experiments of Prof. Tyndall in the English Channel show 
that whethcr the wentber be foggy or cIenr, the air wiIl convey 
sound well, provided it is homogeneous; but that if illere aro 
layers of air of different densities, or if there are dry and moisl 
currents of air alternating, thcn the sound will be reflected or 
diffused at  the common surface o f  two layers, and will bc lost. 
Tho ncoustic transparency of the air and its optical transparency 
are entirely independent of one another.] 

Voyage, &c.) 

lo. Tho VELOCITY of SOUND, 
Obscrvatiom on thc velocity of sound at  different tcmpcraturcs 

were made by Lieutenant E. N. ICcndall during October, Novem- 
ber, and December 1825. 

The experiments, divided into five m’ics, according to the 
temperatures at the time of observation, give the following 
resuIts :- 

Tcmpcrature. Velocity of Sound. 

28.0 to 27.0 E’. - - 1112 feet pcr sccond. 

(Franltlin’s Second Journey.) 

- - 
0 0 

- 1080 $ 9  

- 10?9 99  

1 0 ’ 0 t o  3 .0  - 
- 2’0tO - 4.0 - 
-36.0 to -35.6 - - 1036.1 ,, 
-41 ‘0 - 1030.3 ,, 
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11. PARRY’S EXPERIMENTS on SOUND at WINTER ISLAND. 
(Second Voyage, &e.). 

(p. 237.) Base lines were determiried between two stations, and 
the time between the flash and the report of a six-pounder was 
taken by pocket chronometers, kc., by each observer. The gun 
had an elevation of IOo, and was directed towards the observers. 
The results nre arranged according to  temperatures. 

Therm. 

0 

-41.3 
-33’3 
-27‘2 
-21.0 
- 2 . 0  
+33’3  

I 

Mean Velocity 
of SOWld. 

I Peet. 
985.9 

1011’2 
1009.2 
1031 ‘0 
1039’6 
1069.9 

From these observations the velocity of sound is seen to increase 
with an increase of temperature, at the rate of 1.126 feet for 
1’ Fuhr. 

On Feb. 9th, with barometer 28.96, and thei~nometer 25’ Fahr., 
the officer’s word of command fire ” was sereral times distinctly 
henrd 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 Voyagc to discover a- Northw-est Passage.) 

(p. 58.) Lieutenant Foster having occasion to s e d  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 mal-lr, had plnced a stwoad person half way 
between, to  repeat his directioiis; but he found on t,rial that thia 
precaution was unnecessary, as he could without difficulty keep up 
R conversation with the man at  thc distant station. The ther- 
mometer was at this time ISo, the barometcr 30.14 inches, aud 
the weather nearly calm, and quite clear and serene. 

(Appendix, 11. 86.) The following experinlents were made with 
a six-pounder brass gun placed on the beach at the head of Port 
Bowen, and fired by signal from the IIecln, the intcrval elapsed 
between the flash and report being carefully noted by the beats of 
a pocket chronometer held to the car of each observer. The 
initials in the columns of interval are those of Capt. Parry 

36122. x x  
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% 

Wind. d 
g 
"0 

F4 3 $ 
Wcather. 

tion. , 
6 

G 

Clcar - 4 

G 

G 

G 

6 

G 

G 
- G 

and Lieut. Foster, and the result in the last column of the 
table is deduced from the inean of both. The distance of the 
muzzle of the gun from the place of observation, as measured tri- 
gonometrically by Lieut. Foster, mas 12,892 82 feet, and by Capt. 
Parry (by a different series of triangles), 12,892.96. The mean 
distance employed in tho calculation is 12,892.89 feet. The bear- 
ing of the gun was s. '71' 48' E. The observations appear to 
indicate a decided decrease of velocity, with an increased densyty 
of the atmosphere, the rate of travelling decreasing from 1,098 feet 
per second, at pressure of 30.118 in., and temperature +33'5', 
to 1,014 feet per second, at a pressure of 30.398 in., and tem- 
perature -38.5", all other circumstances bcing alike. The last 
experiment in the table shows a still greater velocity at a high 
atmospheric temperature, which, however, might have been 
influenced by n stronger breeze Idowing from the direction of the 
gun at that time. 

Interval in Seconds de+ 
betwcn Flash and z.zg 

U O  
34: 

1'. I P. 1 Mean. 4 
Li. 8. 8. 

Report. 

12'3626 12'480 12'5012 YOh30'4~ 

I 

I 

12'331 12'6206 12'4288 1037'34 

12'6SSY 12'4700 12'6280 1029'04 

12'630 1 2 m 6 7  12'6278 1020'99 

12'372 12'440 12'406 1030'26 

12 8107 12'7067 12'7617 1010'28 

ld'640 12'780 12'710 1014'30 

12'40 12.7167 1%'8683102O'64 

11,7333 11'744 11'7387 1098'32 

11'M(8!,11'47xiIl't3ll U18'10 

I '  
i 

13. DETERMINATION of the VELOCITY of SOUSD at Low TEM- 
. PERATURES. (Second Gcrninii Expedition.) 

Observations were made at a point of WaIross IsIand and at 
the cairn containing the recol'ds of the Expedition at Sabine 
Island, the distance being 2091 '21 metres. 
. One observer was stationed at each point with a gun and a 
chronometer, and each observer noted the instant at which the 
gun was fired, and the time at  which the sound was heard. 
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The difference in the times corrected for tlie personal equatioii 
of the observer by tnlsing reyeated observations will be the time 
Sound takes to travel the distance. 

On January 28, 1870, the velocity of sound al a temperature 
of -21 -2" C. or -6.2' F. \vas 321.58 metres, and on February 
20, at a temperature of -33.9" C. or -29' F., tlie velocity of 
sound JYW 317.52 metres per second. 

Assuming tho ordinary law for the reduction of the observa- 
tions to 0" C. to be true, the mean of the two results nt 0" c. or  
32' I?. is 337.0  metres or 1,105 fei:t per second. 

T~IP.-TERRESTRIAL MAGNETISM. 

1. OBSERTATIONY in DAVIS STRAIT and BAFFIN'S BAY, by SIR 
Phil. Trans. 1819, and 

The observations on tlie dip : ~ n d  inngiictic iiitensity wcrc made 
by Sir James Ross and C:q)tain S:tbine at FVaygate Islands, and 
at several points on ice in Baffin's Bay, by obsorving the time of 
100 vibrations of tho dipping-needle both in and peipendicular to 
the magiietic meridiau. There was no opportunity €or using 
instruments ivlvllich tequired fixing during the vopage. 

The dipping needle used was one by Naiiuc and Blunt, and the 
balance of the needle was truly adjusted by screws oa the cross- 
wires attsohed to its axis, HO that no alteration took place in the 
indication of the dip OII reversing the poles. 

The intensity of tlie mt~gnctic force 'was determined with the 
dipping needle, the needle being d ~ ~ a w n  to a horizontal position by 
a magnet and then allowed to oscillatc freely. Observations of the 
time of 100 vibralions, and the extent of :irc traversed at every 
tenth vibration, were made both in and 1mpndicular to the mag- 
netic meridian. 

The observations in the magnetic mcriilian, as well as ihOS8 foi. 
the dip, were repeated with the face of the instrument towards the 
east and towards the west. 

These observations were compared with observntioiis inndo with 
the same instruments at Regent's Park in April 1818 by Cnptaiu 
-&tor, and in March 1819 at tlic same spot and d s o  at Brnssa 
Island, Shetland, by Sabine. 

The  magnetic declination was cletermined by means of Captain 
Kater's azimuth compasses, described in '' Instructions for the use 
'' of instruments furnished to the Northern Expeditions." Tho 
compass was placed on n copper-fastened stool, and carefully levelled 
by means of a npirit level. Each altitude and azimuth is a mean 
of sereral observations, tlie compass being removed and levelled 
afresb bet\veen every one, thus making each faithfully distinct. 

The Iatitndes and longitudes are dedoced by the shilYs log 
from tile ilearest ol>scrvcd. '6 The influonce of the ship's iron on 

her compasses, increasing as the directive power of magnetism 

JAM~.:s Ross and C e w h m  SABINE. 
Voyage of Sir Joliu Eoss in 1818. 

C I  

)is 2 
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ai&. 
dim. 

&I. 8. - -  
7 494 
7 2 0  
7 21 
7 27’ 
7 238 
7 15 
7 16 
7 16 
8 02 
-___ 

“ diminished, produced irregularities .that rendered observations 
“ on board ship of little or no value towards a knowledge of the 
“ true variation.” 

Abstract of the times in which 100 vibrations of dipping needle 

pin 
Arc 

O 

74 
83 
8 3  
84  
84  
85  
85 
83 
70 

were performed : 

”co. 

31. 6 .  
8 1 8 - 3  
7 5 9 - 5  
7 33 
7 26  
7 26 

7 26 
7 18 
7 18 ’5  
8 18 

- 

Regent’s Park 
Shetland - 
Davis Strait 
Hare Island 
Baffin’s Bay 

,7 

,. 

0 

9 0  
9 0  
90 
90 
90 

90 
90 
9 0  
90 

- 

Davis’Stmit 
Regent’s Pitrlc 

Lnt. 

0 ‘  

51 31 
GO 09 
68 22  
70 26 
75 05  

76 45 
76 08 
70 35 
51 31 

75 514 

-__ 

L011g. w. 

0 ‘  

0 08 
1 12 

53 50 
54  52 
60 2 3  
63 06 
76 00  
78 21 
G G  55 
0 08 

___ 

Perpondioulnr First 
to the 

Meridian. 

2. PARRY’S FIRST VOYAGE in search of a NORTH-WEST PASSAGE. 
Magnetic Observations ut  Observatory, Melville Islund.-(Made 

by Captain Sabine.) 
Variation - 127’ 47’ 50” E. 
Dip - - 88’ 43‘ (on July 1’7, 18, 19, 1820). 

Dipping Needle.-To adjust the needle to tho magnetic ineri- 
dian, a box containing an horizontal needle and card was fitted to 
the instrument. The variation is the mean of a 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 ~ ~ c i p e i ~ l i e z c l a r  to the magnetic meridian, 
observing the amount of swing after every ten vibrations, and 
tlie 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 meridian. 

The time of 100 vibrations in AXelville Island, 7m. 26.25s., in 
the meridian. 

The ‘time of 100 vibrations in Melville Island, 7m. 26.4s., 
perpendicular to nieridinn. 

The time of 100 vibrations in Regent’s Park, Sni. OOs., in 
magnetic meridian. 

Observations for Horizontal Intensity were also made with bars 
of steel suspended liorizontally in a stirrup by a silk line, and 
allowed to vibrate on each side of the magnetic meridian, the 
readings being taken at each 10 vibrations. 
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At Winter Is- 
land - - 

AtIgloolik - 

These were compared with observations made at  Sheesneas. 
Comparing the results obtained, we get- 

I I I I 

0 ’  0 ’  0 ,  O I  II I ’I 

66 11 82 54w. 57 24+ 87 51 9 126 4 67.3 

69 21 81 37 W. 83 1-2 88 9 49 136 4 46.7 

- 1 Dip. I ‘ig;:fd I Calculated. 

1 By dipping London - - 70° 33’3’ 1 

Melville Island - 88’ 43.5’ 1 1’163 1 1’153 I} 
- 

-- 
From several 
observations 
with three 
needles. 1 

Sheerness - - 69’ 55’ 13.33 

Melville Island - 88O 43.5’ 1 

Showing a remarkable agreement between theory and experi- 
ment. 

A description is given of the special means employed to keep 
the agate planes horizontal, and also of a better method of re- 
leasing the magnet instead of emp1oji:ig another magnet for the 
purpose. 

the variation 128’ 58’ W., in longitude 91’ 48’ 

dip was 88’ 25*58’), Parry estimated that he was north of the 
magnetic pole in longitude looo W. 

From observin w., and then 165 5 50’ 9” E. in longitude 103’ 44‘ 37’’ (where the 
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The force in London, as determined by the same dipping needle, 
being 100. 

The time of 100 vibrations in London was 5’-30” before-tb-Bx? 
pedition started, and 5’ 36.5” after its return : giving a mean 
value of 5’ 33 * 3”. 

With regard to the diurnal changes in all the magnetic elements 
contrary results were obtained at the two winter stations. 

At Winter Island the declination W., the dip and the force were 
each greater in the morning than in the afternoon ; but at Igloolik 
each of the three magnetic elements vPas greater in the afternoon 
than in the morning. 

At both stations the magnetic force increased as summer ad- 
vanced. 

4. PARRY’S JOURNAL of a THIRD VOYAGE for the DISCOVERY of 
ZL NORTH-WEST PASSAGE. (1824-25.) 

Mug pietic Observations at Port Bowen. 

The dipping needles employed were three by Jones, 78 inches in 
length ; one of which, belonging to the same instrument, was em- 
ployed for intensity, and to another each one of‘ three brass spheres 
could be attached, by means of which its moment o f  inerii 

There were also two dipping needles by Dollond, one of 
mas eml~loyed exclusively for intensity. 

‘‘ The observations for intensity, by mcans of the tiinc in which 
the needles performed 100 vibrations in the meridiaii, are dedpced. 
from the mean of 400 vibrations obtained with the face of the 
instrument on each side of tlie vertical, and the iieedles reverscd on 
their axes id the two positions.” 

These times are compared .With the times during which the 
same needle made 100 vibrations on ‘6 Woolwicli Commoi~,” at 
1 I .30 a.m. on Dee. 3, 1825. 

Three observations for intensity were made at Port Bowen on 
XQV. 8, 1824, Jan. 10, and June 27, 1825, and the ratio of the 
force at  Port Bowen to  that at Woolvrich was found l o  bc 1 * 296, 
1 :298, and 1 *28G in the three experiments. 

etermined. 

The observations for tlie clip gave : 

Date. 

Nov. 1-12 - - 
Jan. 4-8 - - 
April 26, 27 - 
June 2 - - 
June  27, 28 - 
Dec. 4, 5 , 1 8 2 5  - 
A u ~ .  80, 1826 - 
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servatious were made for the variation with Gilbert's Azi- 
cornpass, and also with ICater's compass. 

eat many observations were made in November 1824, slid 

"he mean variation was found to be 123' 21' 55" at Port 
n. 
Neill's €Iarbour the mcan variation was 118' 48' w. on 

December and January, 

&me 4, 1825. 
Since 1819 the variation had hcreascd at Port ~ o ~ ~ e a  from 

114" to 123". 
The maximum variation westerly was obsemd to occur between 

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 18" or 24 and 
sometimes amounting to 5, 6, or evcii 7". 

. In connexion with these observations a regular seriw of hourly 
experiments was made on the magnetic intensity miili a suspended 
needle, which admitted of the intervals o€ vibration being observed 
with minute accuracy. There was found to be a4 diurnal change of 
intensity, generally showing a reguIail increase of inteiisity from 
the morning BO tho afternoon, and as regular a dccrease from the 
afternoon to the morninq. The changes seemed to clepend on the 
Sun and tho relative position o f  the sun and nioon. The diurnal 
maximum Variation occnri*od nt Ilh.  49m., and the minimum 
Variation at 10h. 1m. p.m. 

[The imporlance of having iieeclles delicately szcspended iu- 
stead of suppo?*ted on a point for observing the magnetic dis- 
turbances is noticed by Parry, and also by McClintock in hi8 ob- 
eet-t.atiohs at Port Kennedy. Corresponding disturbances in the 
dip were not observed, probably because the dipping neetlles mere 
too lieavy and not dclicatcly suspended. 

For measuring these disturbbunces the dipping iieedle may 
be made very light, and be suspmded by two threads attached 
to two points in a horizontnl axis, passing though the ccntre 
of gravity of the needla. I f  the magnetic axis of the needle is 
at  right angles to the axis of suspension, the disturbances will 
be indicated, even though the centre of gravity should not be 
aocurately on the axis of suspension. The importance of having 
very light needles is shown by M. Weyprecht in his account of hie 
Arctic. scientific work (see p ,  709).] 

OJservatioizs were 7.aade Jdou~*Iy for  IloTizontnl Immity. 
The maximum intensity of tho horizoii tal needle uniformly took 

place at 7 p.m., but the minimum was not so well marked. 
The needle for estimating tho diurnal changes in the horizontal 

needle was frequently ob8erved to vibrate in very sinall arcs in its 
passage to and fro westward from 2 to 6 p.m., and also in its 
passage castward. During the same interval the intensity of the 
horizontal iieetlle was observed to be v,ery clisngcable, and the 
action of the suspended needles very irregular. 

Feb. 22, 2. a.m.-Aurora qlpcared in an arch from nortli to mest 
by compass,Tvith bright streamerts towards the zcnith ; the needle 
was not affected in any way wli&wer. 
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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. n!fAGrJBTlC OBSBltYATIONS by SlE JOHN ROSS. 

The magnetic observatory at Felix Elarbour 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 decreue of 
‘( light, and by alteration in the temperature.” The increase 
of temperature caused by looking through the microscopes bad a 
considerable effect, and the needle had a ‘( constant tremulous 
motion.” 

Sir John Roes also says, “When too dark to observe without 
(‘ a light, ‘I was obliged to take a paper lantern, and even theb, 
‘6 when the lighted candle shining through the paper was held 
c( for the purpose of reading off the arc, it produced a horizontal 
(( motion in the needle corresponding to the direction and 
‘ 6  strength of the light.” 

The position was near the magnetic pole, in latitude 69’ 59’ and 
longitude 92’ W., where thB variation was 89” 45’ W. and the dip 
89” 55‘. ‘‘ During the winter it was proved that the needle was 
‘ 6  disturbed by and followed the Iight of a candle ; that it w a s  
4( materially disturbed by a brilliant Aurora Borealis, particularly 
‘( when that was of a deep red.” 

Nom.-This passage shows the delicacy of suspension of the 
needle, and may possibly have some bearing on the beautiful 
experiments of Mr. Crookes on delicately suspended bodies 
subject to the action of a Candle, although the effects may 
probably be due to the fact that some kinds of paper are strongly 
maemetic. 

The-dip was determined by three dipping needles, and was the 
same with each, viz., 89* 55’. 

At Spence Bay the dip was 89’ 56‘, and the variation 
68” 35’ W. 

On the shores of the sea to the west of Boothia Felix, Sir 
James Ross made observations of declindon and dip, and calcu- 
lated the position of the magnetic polc. 

On reaching the calculatcd position, attempts were made to 
determine the magnetic meridian by suspendhg n dipping ncedle 
first by mean8 of a single fibre of silk, and afterwards by a single 
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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 
obtained. Six sets of observations were takeu in what seemed to 
be the most probable direction, and at 45' and 90' tiJ it, and the 
mean of all the observations gave the dip 89' 59'. 

The latitude of the position was 70" 5' 17" N. 
The longitude ,, ,, 96' 45' 48" W. 

6. MAGNETIC OBSERVATIONS in the ARCTIC SEAS, by DR. E. I(. 
Kkm, during the SECOND GRINNELL EXPEDITION in 1853- 
55, at  VAN RENSSELAER HARBOUR. ( 6 '  Smithsonian Con- 
tributions," VOI. x.) 

Observations for changes of magnetic declination were made 
with 4 unifilar nmgnetometer. 
silk sti*iug 9B inches in length, and on several trials the effect of 
torsion was found to be exceedingly Emall. The Expedition not 
being well provided with instruments, the same instrument waa 
employed for observiiig absolute declinations. Mr. Sonntag ob- 
tained a few values in winter quarters by dctnchiiig the box COU- 
taining the magnet firom the circle which bears the telescope. The 
telescope was then moved in azimuth until n well-defined object 
within the range of its verticil1 motion could be observed. The 
same instrument was also enlployed to determine tlie Earth's 
horizontal inapetic force. 

The instrument was perched on a pedestal of frozen gravel, 
the contents of two bnrreIs, and this mounting was as stable as 
the rock underneath. 

At Van Rensselaer Harbour the Observatory \vas placed upon 
the northernmost of the rocky group of isIets that formed the 
harbour. I t  is 76 Xnglish feet fiom the highest and northern- 
most salient point of this island, in a directioii 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 from this bolt, and in the direction iiidicatecl by the arerice, 
stood the magiietometer. This was called the Fern Rock Obser- 
vatory. The highest point of the isliind wns about 30 feet :,hove 
the mean tide IeveI of the harbour. 
On the 9th of Julie 1854 Mr, Sonntag examined the instru- 

ment in reference to local disturbaiicc, and found no sensible 
deviation arising from such a source. 6' The local dcviatioli seems 
" to have corrected itself; the iron in our comfortless little Cell 
" seems to have been SO distributed that our results were not 
" affected by it." Hourly observatioiis for diurnal variation were 
made during Jan~ary ,  February, and DJarcli 1854, geneldly a t  
intervals of tlirec or four days, as well as on term days. The 
term days wcre January 18, 19, February 24, 25, illarch 22, 23, 
April 19, 20, May 26, 27, June 21, 22, 1854. Rcadings (the 
mean of two extrelnes during w vibration when the magnet is in 
motion) were taken every sixth minute on term days, beginning 

Thc magnet was suspended by 
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between 4 and 6 o'clock in the afternoon, so as to correspond with 
the times of observations at Gottingen. Each set of observations 
extends over 24 hours, and the times of observations are given in 
the tables, beginning at 4h. 37m. 34s. mean Fern Rock time, i.e. 
at 10 p.m. Gottingen time, the difference of longitud~ being 
assumed to be equal to 5h. 22m. 26s. 

The winter quarters at Van Rensselaer Harbour were in lati- 
tude 78" 37' N. and longitude 70" 40' W. The Observatory was 
of stone, 10 feet squaF5 t i t 3  a wooden floor and roof, and with 
copper fire-grate. 

~ The results of the observations of changes of magnetic declina- 
tion as given in the tables show that the total easterly deflection 
is greatest a t  2 am., when it is equal to 29', and the greatest 
westerly deflection, which amounts to 37.8, occurs at 12 noon, 
the needle being in its mean position about 6.45 p.m. and 
7 a.m. 

The observations for changes of magnetic declination at Fern 
Rock have been compared with those at Greenwich and Washing- 
ton, and the results of these comparisons are given in the tables. 

7. MAGNETIU OBSERVATIONS in the ARCTIC SEAS, by DR. HAYES, 
at PORT FOULKE, in 1860-61. (" Smithsonian Contributions, 
vol. xv., p. 42.) 

The Observatory was erected on the first of R series of' terraces 
which lay north-east from the anchorage, and its foundation 
wap, 38 feet nbove the mean tidal level. Tho rock on which it 
stood was a clarlr reddish-brown syenitc, wliicli rose on either side 
of the harbour into hills from 600 to 800 feet high. I t  faced 
the S.W., its axis being nearly in the magnetic meridian. 

Winter quarters in Port Foulke were in latitude 78' 17' 39" 
and longitude 73' 0' 0" west of Greenwich, 20 miles south of the 
latitude of Rensselaer Harbour, and distant from it by the coast- 
line about 55 miles. 

The unifilar magnetometer was mounted in the centre of a room 
s' feet square and 7 feet high, 011 a stand made of two kegs, whose 
hdads being removed, and the ends carefully fitted together, were 
filled with beans and water; the lower keg was placed on the 
solid rock through a hole cut in the floor. 

For diurnal variation of magnetic declination, hourly observa- 
tions were recorded on 15 days between November 26, 1860, and 
March 4, 1861, at intervals of from six to cight days. 

The diurnal variations at Port Foulke and Van Rensselser 
Harbour' through the minter are very similar in character, both 
positions being northward of the magnetic, pole. 

A. maximum west deflection occurs about 1 p.m., and a maximum 
east deflcction between 2 and 3  in., the needle bcing in its mean 
position at 6.30 p.m. and 7 a.m. 

The range of motion at Port Voulke in 1860-61 was 42', and at 
v a n  Rcnsselacr IIarbonr in 1854 was 69'; the liorizontal force 
Fort Foullrc is leos thnn thc horizontal forcc at Van ltcnsselner 
Harbou f. 

Amaximum west deflection occurs at 1 pin. at Godhavn (m 
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3.607 
1 . 7 6 2  
1.576 
1 . 3 5 8  
1 . 1 1 0  
1.084 
1.673 
1’344 
1.139 

i 

observed by Lieutenant Foster at  Whalefish Islands, lat. 68’ 59’, 
long. 53’ 13’, in 1824; also at  Port Kennedy, observed by 
McClintock 1858-59, lat. 72’ 1’, long. 94’ 19’, very near the mag- 
netic pole, magnetic declination 135’ 47’). 

The time of maximum west deflection appears to be 1 p.m. for 
d l  places in the north magnetic hemisphere. 

The time of the maxinium east deflections appears to be subject 
to disturbances which cause it to vary froin 2 a.m. to 9 a.m. 

A westerly magnetic motion of the north end of the needle at 
Port Foulke or Van Rensselaer Harbour means a change farther 
from the north on the western side, Le., a change from a point 
geographically nearly S.W. to a point more towards the south. 

Observations for absolute declination were made at 14 stations 
in various parts of the Polar regions west of Greenland, and the 
results are recorded in the following table. 

* 

I 8. DECLINATIONS observed by Dr. HAYES. 
, 

Place. 

Praven - 
Starr Island - 
Cairn Point - 
Foggy Camp - 
CrunpHawks - 
Chchcon Floc - 
Scouse Camp - 
Potato Camp - 
Camp Separation - 
port Foullre - 

five stations by Dr. Hayes and at three stations by Dr. Kane, &nd 
.the results arc as follows :- 
VALUES of I~ORIZONTAL FORCE of 

- 
I I I I 

July 1860 
Scpt. 1861 
Aug. 1860 ,, 1861 

JI& ” 

18551’ 
1S55 
1854 

4; i3 
69 13 
72 23 
72 47 
77 08 
78 18 
76 03 
77 23 
7s 37 

7; oi 
53 28 
55 33 
56 03 
71 22 
73 00 
68 00 
73 10 
70 5 3  
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8 i.2 
78 18 

78 22 
78 11 

17 zs 

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 is 
12.56, and at Van Rensselaer 12.38 British absolute units, M- 
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 needles. I n  the following 
table they are compared with three determinations from Dr. Kane’s 
Expedition in 1853-54, and with observations made at Port 
Kennedy and at Polaris Bay. 

OBSERVED INCLINATION. 

& ds 
73 0 

73 SO 
70 28 

73 10 

Date. 

dug. and 
Sept. 1861 

July 1861 - 
I, - .. - 

AUK. 1881 - 
AuC1855 1 
Sept. ,, - 
June 1864 - 
NOV. 1868 - - 

Locality. 

Gdhavn, Disco Is- 

Port Foulkc, Smith 
Littlcton Island - 
Gale Pt., Cdogan 
Hnkl t Island, off 

Nctlik. Whale Sound 

land. 

Str. 

Inlct. 
W s e  Sound. 

CapeCrinncll - - 
MarshallBtly - - 
Van Rensselaer Har- 

bour. 
PortKennedy - - 
Polaris Bny - - 

Lat. I Long. 

VP 0’ 49” 040 19’ w 
81‘31‘ I Gl044’ 

)hservcd 
Dip. 

8”1 tl 
85 3 

84 43 
85 21 

88 0 

84 68 
86 8 
84 49 
84 46 

18’ 27‘ 4” 
84‘ 23‘ 

Dccliim 
tion. __ 
0 1  - 

111 40W 
- - 
- 

1oG 49w 

108 IS 

135 47 
96’ 00‘ 

- - 

Hor. 
Force. 

9. HOURLY OBSERVATIONS of MAGNETIC DECLINATION, by CAPT. 
R. MAGUIRE and the OFFICERS 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 decli- 
nometer having a perforated magnet of 3 inches in length, carrying 
a collimator scale in the interior, ttie 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 sealskin 
7 feet by 6. Two posts 23 inches apart were then sunk, and 
being firmly frozen into the earth served as supports for the 
declinometer and telescope, whilst 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 removed 
to another house 15 feet N.W. of the Observatory. 

The dip was observed twice a week. ‘Two dipping needles were 
broken through awkward handling owing to the extreme cold. 

Phil. Trans., 1857, p. 497. 
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Jhtitude of place of observation, 71' 21' N., long. 156' 15' W. 
A heavy gale on December 17th stopped observations for five 
days, raised the water 3 feet round the wall of the observatory, 
and on December 21st the water had come within 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 of the needle towards the 
east, thus dightly increasing the easterly declination. 

The mean declination at Point Barrow is 41' E. 
There are two epochs of maximum disturbance, the principal at 

from 7 to 9 a.m., when the proportion reaches twice the average 
amount, and B lesser maximum n t  from 11 p.m. to 1 a.m. The 
principal minimum is from 3 to G p.m., and a smaller minimum at 
3 or 4 a.m. 

The amount of disturbance at  the different hours RS conipared 
with Toronto shows that i t  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 disturbances at 
Toronto. 

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 urd westerly dis- 
turbances being from 3 to G p.m. The easterly are in all respects 
as to time aid  range more strongly marked than the westerly dis- 
turbances, but each probably consists of a single progression in the 
24 hours, and the double maxima and minima would seem to be 
capable 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 at  different stations, observations shoulcl include 
variations of the magnetic force as well as of the ningnetic 
direction. 

The mean dip i n  each year was found to Ix 81'36', 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 
west its motion is more mapid 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. The subsequent motion to the 
east is slower nt Point Barrow than at  Toronto, and at both 
stations is checked by a small retrogression tolyards tho west, 
which would seem to be due to the disturbances. (Phil. Trans., 
1857, p. 508.) 
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‘ IO. &~!CLINTOCIT’S VOYAGE of the (( Fox,” Hourly Observations 
of Magnetic Declination at Port Kennedy in the Winter of 
1858-59, and Results compared with Observations made at 
Point Barrow in 1852-54. 

The 
Observatory was built on a large hummock of old ice about 
220 yards magnetic south from the ship and about 400 yards 
from land. 

Ice was cu t ’h to  blocks and built to enclose a space 7 feet 
square. The roof was of loose planks covered and cemented by a 
-mixture of snow and mater. A slab of marble placed on slabs of 
ice in the centre of the room was adjusted and frozen to the ice. 
The declinometer w a ~  mounted and levelled on a tripod table-top 

a on brass grooves, and the table was frozen to the slab and4he brass 
levelling screws to the table. 

The declinometer was siippoltcd on n point and ,steadied, and its 
weight relieved by a silk thread, but it did not work satisfactorilp 
until the magnet was supported only by the silk thread which had 
been employed to relieve its weight. 

Within the observatory were orily n moodcii candlestick, a 
copper lamp, and a board upon which the observation-paper was 
fastened by copper tacks. - 

Accumulations of snow-drift on, one side or the oth’or 
observatory occasionally slightly altered the level of the ice 
the instrument. 

(Phil. Trans., 1863.) 

Port Kennedy is in 1at. 72” 0’ 49”, and long. 94‘ 19’ W. 

Auroras were of frequent occurrence. 
The extreme easterly disturbances are found to occur approxi- 

mately at the same absolute tipie at  Port Kennedy and at Port 
Barrow ; and the principal maximum of westerly disturbance at  
the same local time at the two stations. The secondary maxima 
of westerly disturbance do not agree, aud are stronger at  Port 
Kennedy. Thc positions differ about four hours in lime, and are 
nearly in the same latitude, both being about 2’ north of tho 
magnetic pole. 

The mean value of the dip at Port Kennedy in October and 
November was 88’ 21’*4 N., and helice the horizontal force >vas 
small. Notwithstanding this, it appears that the energy of the 
disturbing force is greater at Point Barrow. 

It is also a fact that the aurora is very much more frequent a t  
Point Barrow than at Port Kennedy. 

At Port Xennedy the aur6ra is seen about one day in four. 
At Point Barrow it was seen about six days in  seven, which must 
be considered in connexion with the fact that 1853-54 were years 
of minimum disturbance, and 1858-59 were years of maximum 
disturbance, SO that many more might havc been expected at Port 
Kennedy. 

Several of the auroras at Port Kennedy wcrc seen over R space 
of water open throughout the winter towards the S.W. 

When the disturbances are eliminated it is found that the solar. 
diurnal .\.ariation produces a maximum easterly deflection mag- 
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netically at 8 a.m.; and a maximum westerly deflection at  2 pm., 
at Port Rennedy as at other places of observation. 

Before elimination these effects are marlred by the greater 
disturbance deflections at these times in the opposite directions. 

At  Port Kennedy That is magnetically north is geographiCnlly 
S.W., and at Point Barrow magnetic north is iibout N.E. 

11. .MAGNETIC OBSERVATIONS made in the Second GERXAX Ex- 
: :.PEDITION on the EAST COAST of GREENLAND, hi 1869-70, 

by CAPTAIN KOLDEWSY, 1874. 
The instruments used by this expedihion were- 
(I,.) A portable magnetometer. 

An inclination-needle. 
3.) An inchiction magnetometer by Weber, consistiug of a coil 

which couId be rotated through 180’ about an axis 
which could be placed either vertical or horizontal. The 
galvanometer to bo used with this coil was an astatic 
necdle, but this was found to be too delicate, and one 
of the needles ’ I ~ S  taken 06 send only one needle 
employed. . 

(4.) A small needle was employed for observations o f  horizontal 
intensity. 

By mcms of thc theodolite of the msguetorneter the bearing of 
a Bmall cairn on the highest point of Walross Island was deter- 
mined, and the azimuth was found to be N. 123’ 11’ IO”. 

The DeclinaCioii. 
ObHervations for dcterminiug the absolute declination were 

made geuernlly on two consecutive days about twice a month, 
during December 1869, Jnnuary, February, March, and June 
1870. In l~ l l  these observations the declination waa iicnrly 45’ W., 
and tho mean ralue is 45’ 6’ 7” W. Gciierally it was found 011 
trial that there was no correction required in the declillation for 
the torsion of the thread. 

Obsewations on Chashgcs of Becl iaat io~ ora Term Dags. 
It had been previously arranged with Professors 1Cliiikerfus 

and Kohlrausch at 06ttingen, that on the 21st of the month, for 
24 hours, terminal observations of chttllgos of declination should 
be made. 

For tho first 10 minutes of every half-hour (Copenhagen time) 
observations ’werc to be made every 2 minutes, and during the 
remainder of each hour at  every 5 minutes. 

From these observatioiis the h ~ u r l y  and daily moans arc deduced 
and recorded in the tablet;. 

The observations were made on the term clays in  December, 
January, Pcbruary, ani1 March ; iilso on Jaauary 5, February 11, 
and March 4. 

On January 5, n t  9 o’clock (Copenhagen time), the aurora was 
seen, and there was, about 9.30 pm., very great disturbanco of 
the magnetometer. 
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On Feb. 11, another of the term days, there was great dis- 
turbance Qf the magnetometer, but there seemed great doubt 
whether tbe aurora had any connexion with it. This was 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 p.m., the reading was 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 i n  the next 2 minutes. 

Again, on Fob. 11, from 7.30 to 8, the changes in declination 
are from 298‘51 to 213.40. For some hours the disturbances 
in both directions are very great. From 10h. to 13h. the change 
is from 210 to 360. 

Each division of the scale is equivalent to 2’*2, so that this 
change of deflection amounts to 5’ 30‘. 

On March 21, again, there are great disturbances at 18h. and 
19h., but not so sudden nor so great as on the 11th of February; 
they are chiefly in the opposite direction.] 

‘‘ The observers mere 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 tho aurora.” 

Dr. Borgen remarks, with regard to the return of the sun being 
accompanied by magnetic disturbance, that Dr. ICane’s observa- 
tions also show the greatest disturbance in the magnetic declina- 
tion on Feb. 16, soon after the yeturn 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 Sabine Island is 2h. Gin. 

In November 1869, as the sun sinks towards thc horizon, the 
movement of the needle was observed to increase, 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- 
responding changes which are also observed in lower latitudes. 

‘‘ It would seem that with the approach of the observer to the 
magnetic pole the disturbances are increased.” 

[As Dr. Borgen observes also :-“ This is scarcely borne out, 
‘‘ at any rate not to the same extent, by Dr. Kane’s observa- 
‘‘ tions.” Nor does it mom to be borne out by the observations 
of English expeditions at  Point Barrow, and at points nearer the 
magnetic pole ; nor a@i by the results of the Austro-Hunganan 
Expedition. J 

The Dip. 
The magnetic dip .was determined on Aug. 6, 1869, by the 

dipping needle, and on Aug. 7 by the induction magnetometer 
with the astatic galvanometer. 
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This galvanometer was found to bo too delicate, and only one 
needle mas afterwards used for tlic observations which were made 
on ;Tan. 7, 11, 15, 16, and June  25, 26, 21, 28. 

The mean value of the dip from these determinations is 
79” 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 Gh. 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 
amounted to about 2’. 

On March 21, especially at 18h. and 19h., there is great dimi- 
nution in the dip. 

LOn comparing the tables i t  seems that magnetic disturbances 
which cause an increase in the reading of the scale of the magaeto- 
meter d s o  cause a diminution in the dip, and those mhich 
diminish the reading of the scale iiicrense 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, me see, by 
comparing the observations for declination and clip, that a disturb- 
ance which causes nu increase in the tuesterly declination also 
causes ati iizc~cuse in the dip.] 

12. METHOD of‘ OBSERVATION with the INDUCTION MAGNICTOJIETXR. 
A circulitr coil of copper mire, to the ends of which the gal- 

vanometer wires are attached, is capable of rotating through l 80° 
about an axis wliich may be placed in a horizontal or in a vertical 
position i n  tlic magnetic meridian. When the coil is rotated at  a 
given rate, it  cuts the lines of terrestrial magnetic force, and a 
current is induced in the wire, the strength of the current being 
proportional to the iiuiiiber of lines of force cut during the half 
revolution. The number of lines of force cut by the revolving 
coil will depeiid on the angle between their direction (;.e., the 
direction of the dip) and the axis of the coil, being proportional 
to the sine of half the angle. 

I f  p and p1  be the deflections of the gnlvanorneter when tho axis 
is horizontal and rertical respectively, and i the dip, then 

sin 42 

sin ti 
tan i =2. 

2 
I f  ;z be the obscrred reading on a reflecting galranom&x, when 

the scale is at  a distance 1’ from the centre, then 
t:in 2 $3 = 5. 

3 6 1 9 .  Y Y  
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- - - - - -  - - - -  
- 

If  the angle p is small, then 
I(: 1 s  

2P =; - 2 '1.3 

20 
7 
14 
28 
30 

29 

- 4  
12 

11 - 2 3  
32 4 

The correction - - . - must be applied to the observed read- 

ing of the scale. 
'I'he needle being at  rest, the coil was turned through 180°, 

causing EL deflection of galvanometer, at the instant when the 
galvanometer needle was swinging back through its point of rest, 
the coil was turned back again, thus incrcasing the swing, and at 
each instant when the needle is passing its point of rest, the coil 
is turned through 180°, each time increasing the swing of the 
needle until the increase in the swing becomes very smdl. 

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 mill give the tangent of the dip. 

Horizonta Z Intensity. 
Observations of horizontal intensity were made in the usual 

way, 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 at 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 :- 

76 23 
76 18 
75 30'5 
76 26 
74 68'4 
74 65'8 
74 37'G 
74 52'3 
73 27'7 
78 11'0 

Time. I Lat. 1 Long. 
I O /  I O !  

I Place. 

I 
19 SB 
19 41 
17 40 
18 1 
19 67 
17 40 
18 29 
18 49 
20 43 
26 58 

Cn eBer13en 
-5remen - 
Phil. Broke 
Elein Pendulum 
Sabine Islmd 
Ctlpe Broer Ruys 
Franz Jos. Fiord 

hpr. 1870 

ti; .Gas 
JUG 1870 
May ,, 
hug. 1869 

hug. 1870 

- 
- 
>I ,I 

Deeliiul. 
tiou. 

0 1  

46 28 
46 SO 
45% 

46 48.2 
45 25'6 
13 S'6  
45 6'7 
43 52'6 
GO 30'2 

- 

Inclina- 
tion. 

0 1  

79 60'1 
79 67 
7S 50'6 
80 10'4 
79 42.4 
79 64 
79 69'7 

- 
Hor. 

Porcc. 

0'9608 
0'9850 
1'1525 
1'0014 
1'0489 
0'9832 
0'9587 - 

The Inclination observed at Sabine Island, in East Greenland, 
in 1823, by Sabine was 80' Il', and the Total Intensiiy observed 
by Sabine 11 54 in absolute British units. 
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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. 

I n  mont of the expeditions to the Arctic regions the unifilar 
magnetometer has been employed to determine the 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. ’ 

If t and t ,  be the times of vibration of the magnet when free 
and when loaded respectively, and I, I,, be the moments orinertia 
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 

t a  
I = 11-e 

I f  M be the magnetic moment of the magnet F, and X the 
horizontal force of the earth, then the observation of tho time of 
vibration t will give the products MX, by the formula 

M 
The ratio is given by the deflections produced by the magnet 

F when employed to produce deflections in another magnetic 
needle. 

snspended magnet, and 1. the distance between their centres. 
To determine the values y and p it is necessary to take observa- 

tions for deflection at t7~1’ee different distances. (For details as to 
the method sec “Lloyd’s Magnetism,” p. 91, and “Admiralty 
“ Manual of Scientific Inquiry,” p. 96.) 

M A less approximate value of - is obtained by neglecting the X 
P 

1.4 
fraction - in the above expression, in which case 

M- 4 1’3 sin u 

if- 1 + 2  
1’2 

For this formula it is only necessary to take deflections at two 
different distances; but the results obtained will not be accurate 

uuless e is rery small. 
9 4  

P Y  2 
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I f  T and T~ be the two distances between the centres of the 
magnets, and u, ul, the deflections, then combining thetwo formulae 
we get 

T sin u1 
9‘ i sin u 

wkere p = - and u = - . 
These were the formuh employed in discussing the observations 
of‘ DI: &ne and Dr. Hayes in thc Arctic regions ; and the values 
of &I 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 7 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 magnetic force, it  will be necessary to take the more exact 
formula, and to determine the deflections for three different dis- 
tances between the centres of the magnets. 

I n  the neighbourhood of the magnetic pole the results obtained 
by this method are liable to large errors because of tbc smallness 
of the Earth’s l~orizontd force, and hence one of tho methods with 
the dipping needle should be adopted. The early Arctic voyagers, 
Sir John Itoss, 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 same needle before starting 
and after returning.] 

[$’or methods of using the dipping needle see Admiralty Manual 
of Scientific Inquiry, p. 103 to 106.) 

The absolute value of the Earth’s magnetic force may be deter- 
mined by observing the inclination of the dipping needle, Ist, 
under the action of the Earth’s magnetism alone ; and 21-14 under 
the combined action of magnetism and gravity, by attaching a 
weight to the needle as in F O X %  dip circle. (See Lloyd’s 
Magnetism, p. 95). 

If‘ 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, q the inclination ’of the needle F with the weight, and rl l  
the inclination of another needle which is deflected by the 
needle I?, and T the distance between their centres, R the Earth’s 
force, W the weight on the axis of radius a, then 

P 
YJ’ 

R2 sin (6’ - 7) sin (6’ - q l )  = UW a 
2 where u = (1 + 5 + 5). 
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u. depends on the distance betmcen tho centrcs of the two 
needles, and its value will be detcrmined by using the needle F as 

deflector at three different distances. 
Dr. Lloyd thus sums up the advantages of this method (p. 100):- 
‘‘ 1. I t  is applicable with equal accuracy at all parts of tlie 

globe. 
‘‘ 2. It dispenses with the eniploymciit of  a separate instrument 

for the determination of the magnetic intensity, and with the 
separate adjustments required in placiiig it. 

‘‘ 3. The constants to be detcrmined, Le., the magnitude of the 
added weight, and tho radius of the pulley by which it acts, can 
be ascertained with more ease and certainty than those with which 
me have to dcal in the method of vibrations, and are less liable to 
subsequent change. 
‘( 4. The observations themselves are less varied i n  character 

than the usual ones, and may be completed in ~1 shorter timc.” 

13. MAGNETIC OBSERVATIONS, made during the AUSTRO- 
HUNGARIAN E X ~ E D I T I O N ,  by LIPUT. WICYPRECIIT. 

(From Petermann’s (6 Geograph. Mittheilungen,” Jan. 1875, 
and ‘‘ Nature,” March 18, 1875.) 

“ I n  closc 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 tho case with Dcclination as 
well as Intensity and Inclination needles. As long ns tho ship 
drifted, wliicli mas till the Octobcr of tho second year, it was, of 
course, impossible t o  put up the iixed Variation instruments. We 
did, however, often carry out absolute obscrvntions with Lamont’s 
magnetic theodolitc, but i t  mas evident alrcacly in Nova Zcmbla, 
that, in consequence of continuous disturbances, all these observa- 
tions, without the contcii1por:rx-y reading of the Variation instru- 
ments were of very little worth. 

“ I n  November 1873, as soon as i t  was certain that we were 
anchored for the winter, I had some snow huts built close togcther, 
in one of whicli the Variation instruments, in tlie otlier tho 
rnagnctic theodolitc and the Inclinometer for the absolute observa- 
tions, as well as the Astronomical instruments were put up. The 
t h e e  Variation instruments for dcclinatioa, horizontal intensity, 
and inclination ivrre supplictl by Dr. Lamont, the Director of tho 
Observatory in Munich, on the pattern of those instruments which 
are in usc there. 

“After the first scrics of observations, i t  mas evident that the 
earlier methods of observation, i.e., simple readings at ccrtain 
hours, at least in thcse regions, wcre wortliless, 11s they dopended 
mcrely on the accidental amount of the momentary disturbances. 
They give ncither a true mean, neither do they give a picture 
of tho movement of the nccdlcs. I n  former expeditions the 
recorded obscrvntions arc mucli too far npart to render it possible 
to dram correct collclusions on tlic magnctic conilitions. 
“ Uilder these circumstances 1 took quitc a different course. 

E ~ r y  t1iird day, at fin intcrrd of four ~ o : I ~ s ,  1 causc(1 minute 
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readings 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 
daily proceedings, twice in the month; at interval of 5 minutes 
through 24 hours. T o  obtain the observations as nearly as 
possible at the same exact time, the three instruments whose tele- 
scopes were all fixed on the aame axis, were read off one after 
another as quickly as possible (on an nverage mithin 8 to 10 
seconds). These observations were continued from the middle of 
January till the end of April, in  all 32 observation-days, end I 
think that put together they will give a true picture of the con- 
tinuous changes as regards the direction and intensity of the 
Xagnetic 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 aurorae. 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 
not yet published, Lieut. Wcyyprecbt points out that his are the 
first regular and simultaneous observations that were ever made 
in the Arctic districts. Moreover, he thinks that all former obser- 
vations were made with the ordinary heavy needles, and that he 
was the first to use tho light Lamont needles. For observations, 
however, under such conditions as the normal ones near the pole 
prove to he, heavy needles are perfectly useless ; even the eom- 
paratively light intensity needlc of Lnmont’s t hcodolito oscillated 
80 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. I-Ie owns that as a matter of 
course his observations could not possibly be as perfect as those 
made at home, but thinks that i t  will be easy to modify Lamont’s 
instruments on the basis of his experience, SO that ou a future 
expedition, where there is x greater staff of observers, results could 
be obtained of any desired exactness. Altogcthcr Lieut. Wey- 
preclit’s party of observers, consisting besides himself only of 
Lieut. Broseh and Ensign Orel, have taken about 30,000 readings 
from their different mapietie instruments, and the principal results 
are the following :- 

cc The magnetic disturbances in the district visited are of extra- 

with the aurora borcalis : the quickcr and inorc 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 n e c d l e ~  With all disturbances the declina- 
tion needle moved towards the east, and the horizontal intensity 

while t h e  inclination increased. Movements in an 

\ 

< ordinary frequency and magnitude. They are closely connected 
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opposite direction, which were very rare, can only be looked upon 
as movements of reaction. 

" The instrument upon which Lieut. Weyprccht placed the 
greatest expectations, namely, the Earth-current galvanometer, 
gave no results a t  all, through the peculiar circumstances in which 
the explorers werc placed. He had expected to be able to con- 
nect the aurora, with the galvanic Enrth currents. But as the ship 
was lying two-and-a-half 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 110 conductor, the plates were 
insulated, and the galvanometer needle was but little affected. 
Prof. Lamont had supplied these excellent iiistruments also ; tho 
conducting wires mere 400 feet long. Later on, Lieut. Weyprecht 
t r i e d  to obtain some results by connecting a collector for atmo- 
spheric electricity with the multiplier of the galvanometer, but 
failed, doubtless for the same reason." 

14. MAGNETIC SURVEY of the NORTH POLAR REGIONS. 
I n  the Philosophical Transactions for the year 1872, Part II., 

is contained a " Contribution " on this subject from Sir Edward 
&bine. 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. Tho observations are aimnged 
in eight zones of successive 5' of latitude. 

Tho observations for 'Ptfagnetic Force to which, prior to Gauss' 
improvement, have always been bxpresscd according to some 
arbitrary scale having reference to the forcc at a Base station, 
have in this paper been rcferrcd to absolute British units. The 
arbitrary value which used commonly to be adopted for London 
was 1.372, and for this the value in absolute mensurc at Kew, 
vie., 10.28, has been substituted. From 1830 to 1869 the value 
of ICew has been gradually increasing from 10.27 to 10.31 units. 

I n  the Amcrican Polar regions there is more than ordinary 
difficulty in respcct to secular change especially of declination ; but 
the facts observed seem to point to a probable revcrsd in the direc- 
tion of thesecular change at some interval between 1818 and 1860, 
such tis has bcen proved to take placo about 1842 at York Port by 
the observations of Franklin, Lcfroy, and Blnlriston. Thesc changes 
may be conncctcd with tho easterly progression in north-eastern 
Asia, showing the apprnach of the present Asiatic point of maximum 
force t o  the Amcrican continent. 

Future researches alone can clear up these difficultics. 
Since the early part of the 17th century the dip on the coasts 

of Norway and in the Spitzbergcn Sea has greatly diminished ; in 
some cases the recorded obscrvation gave 80' and even 86' in 
localities where thc inclination is now 10" less. 

These va1ual.de tables drawn up by Sir Edward Sabiue, and the 
lines of cqnd clcclination, inclinntion, and magnetic intensity given 
in the three maps, supply all the information \villi regard to  the 
ahsolute values of the magnctic clcments in thc Polar regions 
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which had been obtained previous to the German and Swedish 
Expeditions. 

Sir Edward Sabine has shown that the theory of Kalley, which 
was put forth in 1683, is the theory which is supportcd by recent 

/[I observations, viz., that “ the globe of the Earth may bc regarded as I”.: 2 IT I - ‘6 one great magnet, having four magnetic poles, two of them near 
each pole of the equator, and that in those parts of the world 

‘‘ which lie near any of those magnetic poles the needle is chiefly 
cc governed thereby, the nearest pole being always predominant 
C c  over the more remote.” 

The work of Hansteen, ‘c Magnetismus der Erde,” published in 
1819, of which an abstract was publiihed in British Association 
Report for 1835 by Sir Edward Sabine, and this work of Sabine 
just published complete our knowledge of thc magnetic conditions 
of the northern regions up to the present time. 

The results which have been obtained arc collected at  the end 
of the paper in groups for convenient comparison with thephenomena 
which may bo observed at  future periods. 

VIIL-THE AURORA BOREALIS. 

1. OBSERVATIONS of AURORA at MELVILLE ISLAND. (Parry’s 
First Voyage, ac . )  

A brilliant display of Aurora seen on Jan. 15 is described by 
Captain Sabine. I t  began with an arch nearly north and south, 
FL little cast of the zenith. “ Towards tho southern horizon was 
6‘ the ordinary Aurora, giving a pale light, apparently issuing 
‘6 from behind an obscure cloud, at from six to twclvc dcgrces of 

altitude.” 
6‘ The luminous arch broke into irregular masses, streaming 

gc  in differcnt directions, varying in shape and ixitensity, and 
cc always to the east of tlie zenith, and was most vivicl.to the 
‘( E.S.E.” 

‘6 The various masses seemed to arrange themselves in two 
C‘ arches, one passing near the zcnitli, and a sccond midway 
‘6 between the zenith and thc horizon both north and south, but 
6‘ ctcraing towards each other.” “At one time a part of the arch 
c L  near the zenith was bent into convolutions likc a snalce in 
6‘ motion, and undulating ,rapidly.” The light was estimated as 
equal to that of the moon when a week old. Besides the pale 
light, which rcscmbled the combustion of phosphorus, a very 
sliglit tinge of red was noticed when thc Aurora was most vivid, 
but no otlicr colours were visible. 

On the next day i t  blew a fresh gnle from N.N.W. 
The Aurora had the appearance of being very near us, but no 

sound could be heard. The Aurora was repeatedly seen on the 
following day, aseuming the shape of a long low arch, from 3’ to 
12’ high in the centre, extending from south to north-west Tho 
temperature a t  this time was -336’ F. 
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On Feb. 18 an Aurora is described as ‘(of a pale yellow, at 
66 other times Ivhite, excepting to the southward, in which direc- 

tion a dull red tinge was now and then perceptible.” 
The fresh gale ~vhich 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. 

66 

-,.f”’. 

2. OBSERVATIONS of AURORA. By SIR JOZN FRAKKLIN. /” 
Observations were made in Sir John Franklin’s Expeditions for 

magnetic declimtion and the daily changes of declination, and ibbr 
the dip. 

Sir John Franltlin sums up the results of his experiences of the 
Aurora in the following general conclusions :- 

1. Brilliant and active coruscations of the Aurora Borealis 
cause a deflection of the needlc almost invariably if they nppear 
through a hazy atmosphere, and if the prismatic colours D , ~ G  
exhibited in the beams or arches. When, on the contrary, the 
atmosphere is clear, nnd the Aurora presents a steady dense light 
of a yellow colour, and without motion, tho needle is often un- 
affected by its appearance. 

2. The Aurora is gencrally most active when it seems to hare  
emerged from a cloud near the oarth. 

3. When tlic Aurora is very active, a hnziness is very generally 
perceptible about tho coruscations, though the other part of the 
sky may be free from haze or cloud. 
4. The  nearest end of the needle is drawn towards the point 

fiom whence the motion of the Aurora proceeds, and that its 
deflections are greatest when the motion is most rapid; tho 
effect being the same whether the motion flows along a low arch 
01’ one that crosses the zenith, 

5. That a low state of’ temperature seems favourablc 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 werc very apparent when tho temperature was above 
zero. 

6. The Aurora was registered nt  13cnr Lake 343 times without 
any sound having been heard to nttcnd its motions. 

7. Tho gold-leaf electrometer was never affected by any ap- 
pearance of the Aurora. 

8. On four occasions the coruscations of tho Aurora were scen 
very distinctly before the daylight had disappeared, and we often 
perceived tho clouds in the day-time disposed in stream and 
arches such ns the Aurora assumes. 

A brilliant Aurora was seen by Dr. Ricliardson on April 23, 
while Lieut. Rendall, who mas watching at the time, by agree- 
ment, at a distance of 20 miles off, did not see any coruscntion. 

[In his obsertdons of the two kinds of Aurora, Sir John Frank- 
lin agrees Tvith M. Angstrom, who fiiids by the spectroscope that 
the Aurorre are of two kinds. 
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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. A t  the same time, it must be remembered that 
the Aurora at Port Bowen never exhibited the vivid prismatic 
colours or rapid streams of light, so that Parry only saw that kind 
of Aurora which, according to Franklin, does not affect the mag- 
netic needle.] 

"de 
i 8- 

3. PARRY'S THIRD VOYAGIL-WINTER at PORT BOWEN. 
Tho Aurora was observed and recorded 41 times. I t  usually 

consisted of an arch sometimes continuous, but more frequently 
broken into irregular masses of light extending from W. to S.E. 
(true). I ts  termination to the S.E. was 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. "'I'he lower edge of the arch was generally well 
" defined and unbroken, and the sky beneath it appeared by con- 
" trast so exactly like a dark cloud (to me often of  a brownish 

colour), that nothing at the time of viewing it could well convince 
6' one to the contrary, if the stars shining there with undiminished 
(' lustre did not discover the deception." 

NOTE.-This description closely resembles the account of the 
Aurora as seen by M. Koldewey in the Second German Polar 
Expedition in East Greenland. 

A few of tho 1nore important Auroras arc described by Parry 
(pp. GO, GI), one or two seen just over tho laud to the S.E. or S. 
appeared as a single compact mass of brillant yellow light con- 
stantly varying in intensity, as of numerous streamer-like clouds 
overlaying one another. He says (p. 62), " While Lieutenants 

Sherer and Ross and mvself were admiring the extreme 

(See p. 719.) 

ieauty of this phenomenon horn the Observator?, we all simul- 
taneously uttered an exclamation of surprise at seeing a bright 
ray of the Aurora #hoot suddenly downward from the general 
mass of light, and between u s  and the lund, which w a ~  there 
distant only 3,000 yards. Had I witnessed this phenomenon 
by myself, I should have been disposed to rcceivc with caution 
the evidence eve11 of my own senses ns to this last, fact ; but 
the appearance conveying precisely the same idea to three 
individuals at once, a11 intently engaged in looking towards 
thc spot, I have no doubt that the ray of light actually passed - _ -  
within that distance of us." 
On several occasions during Auroras the gold leaf electroscope 

was applied to a chain attached by glass rods to the sky-sail 
mast head, with the pointed end of the last link considerably above 
the mast head and 115 feet above the level of the sea, but not the 
slightest perceptible effect was observcd. 

The variation needles, which more cxtremely light,. suspended 
in the most delicate manner, and subject to weak directive energy, 
were never in a single instance sensibly affected by the Aurora, 
although the needles were visited every hour for some months. 
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From the 8th to the 14th of December, but especially on the 
12th of December about 11 p.m., several meteors were seen passing 
from near p 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 riot affected in any way whatever." 

4. Ross's OBSERVATIONS of AURORA. 
(Second Arctic Voyage.) 

P. 223. Nov. 24,1829.-Brilliant Aurora to the S.W., extending 
its Ted radiance as far as the zenith. On the following evening 
there was a still more brilliant one increasing in splendour until 
midnight. 6' It constituted a bright arch, the cxtrernities of which 
6' rested on two opposite hills, while its coloiir was that of the 
" full moon, and itself seemed not less luminous," with the dark 
and somewhat blue sky behind it, 

The colour was 
a light yellow, and it emitted rays; day calm and sky clear, with a 
cloudy horizon. 

On Dcc. 3rd, magnificent arch of an Aurora. 

Dec. 17th.-Another beautifid Aurora obscured by clouds. 
Dec. 20th.-Brilliaat Aurora with bright flashes 
The observations were made in Felix Harboiir, lat. 69' 59' N., 

long. 92" W., whci*e the declination was 89' 45 'W., and dip, 89" 55'. 
A t  the magnetic pole, i.e., where all the decliuation ncedles re- 

main in any position in which they are placed, the dipping needle 
ahowed an inclination of 89" 5D', in latitude 70" 5' 17", longitude 
96' 46' 45" W. 

In his account o f  his Antarctic voyage he says : " Whilst our 
'6 sliips lay rolling amidst the fonm nnci  pray to windward of the 
" berg, a beautiful phenomenon presented itself wortliy of notice, 
6' as tending to afford some information on tlio causes of the 
" oxhibition of Auroral light. The unfrequency of the appearance 
" of t,his meteor during the present season rather surprised us ; 
6' and therefore, to obserw its bright light forming a range of 
'6 vertical beams along thc top of the icy cliff, marking and p.ar- 
4' taking of all the irregularities of its figure, was the more 
" remarkable." 

Captain Ross suggests that this singular appearance W ~ S  pro- 
duced by electrical action taking place betweon tho vaporous mist 
thrown upwards by tlie dashing of the waves agaiust the berg, 
and tlie colder atmosphere with which this latter ivas suribunded. 

From the observations of Captain Back, wlio observorl R large 
number of Anroras in 1833, wid also from the observations of 
MM. Lottin and Bmvnis at Bossekop, in Lapland (mliero the 
appearances \vere very frcqiient), as moll as from thosr of many 
other observers, it appcnrs 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 ancl diffused or low down in the horizon the mag- 
netic needle is not disturbed at all, but on the appearance of beams 
and brilliant and coloured streamers the needle is disturbed for 
some minutes, and oscillates through several degrees. 

I t  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 arc far distant from one another, for 
instance, by Sir Edward Belcher in Wellington Channel, by 
Captain Mnguire at Point Barrow, and by MM. Lottin and 
Bmrais at Bossekop. 

5. OBSERVATIONS on AURORA. (McCIintock.) 

Jn 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 over an opening in the ice. 

It is also stated by Dr. Walker that the Aurora mas seen by 
him on more than one occasion at Port Kennedy between himself 
and the land about three miles 05 towards the W. or S.W. 

This observation is in accordance with a deduction from an 
exainination of a large number of notices of the Aurora in the 
voyages of Peter Force, published in Smith. Contrib., vol. 8, viz. : 
-" That on the Atlantic Ocean and other open water the AurorA 
ID is most frequent and most brilliant." 

Dec. 17, 18. Briglit Aurora S. to N.E., lasting through the 
night, followed by Aurora during the next night. 

Jan. 9tb, 8 p.m. Bright Aurora from West to East (magnetic). 
Jan. 28, Dawn at 8.25 a.m. Sun's upper limb appeared at 

11" 2 5 m ,  disappeared at l h  Om, dusk at 3h 4 P ,  sliowing the length 
of twilight. 

Aurora in the form of arches, sometimes double and treble, 
patches and streamers seen frequently in February and March, 
especiaIIy on Feb. Znd, March 2nd and Gth. 

Auroral arch in S.E., visible for one hour, 
faint from S.E. to E.N.E., the extremities of the arch touching 
[meeting ?] the horizon, the S.E. extremity mas brightest, with an 
occasional stream towards the zenith. 

The Aurora seems often to h a w  appeared in the S.E. and E. as 
seen from Baffin's Bay, but Fonictimes :dso towards the S.W. 

Prismatic halos and pxrliclia also several times seen. 
March 7. 

Feb. 2, 10 p.m. 

Double prismatic halo (red external) about the sun, 
diameters 45' and 90" ; occasional inner halo of same altitude w 
the sun (lG"), and a portion of an inverted arch above the outer 
halo. 

On six occasions of Aurora in Bafin's Bay the elcctroseope was 
strongly affected, aud on three occasions of Aurora at Port I h n -  
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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. 

McCli~ttock's Remarks on the AuTora, p. 79. 
On Dec. 18 the Aurora mas visible in the morning until 

eclipsed by the day-dawn at  10 o'clock; afterwards very thin 
clouds occupied its place, through which, as through the Aurora, 
stars appeared scarcely dimmed in lustre. 1% adds : " I do not 
'6 imagine that Aurora is evcr visible in a perfectly clear atmo- 
6' sphere. I often observe it just silvering or rendering IuminouJ 

the upper edge of low fog or cloud banks, and with D fCN 
'6 vertical rays f'ecbly vibrating." 

6' Dr. Walker called me to witness his success with the dectro- 
'6 meter. Tho electric charge was SO rery weak that the gold 
'( leaves diverged at regular intervals of four or five seconds. 
" Some hours afterwards it was strong enough to keep them 
''. diverged." 

[These observations entirely agree with the observations of 
M. Lemstrijm on the First Swedish Expedition in 1868, and M. 
Wijkander on the Second Swedish Expedition in 1872-73.3 

Dr. Wulker's Account of tJie Aurora.-(Appendix to  McClin- 
tock's Voyage of  the '' Fox.") 

During our drift down Baffin's Bay (1957-58) tlie Aurora was 
noticed on 43 nights ; of these, 18 were observed in a dir'cction 
where water or water sky had been seen during the d i ~ y .  The 
general direction of tlie reniainder was between N.E. and &E. 
At times pulsations were noticed in tlie patches and bmids of 
light ; these were often contrary to the surface wind. Once only 
was there noticed a connexion between cirrus clouds and tho 
Aurora. Of the 42 Auroras observed at Port Hennedy dnring 
1858-59, 24 mere in the direction of a space of open water or of 
the rapour rising from it. 

On five occasions the Aurora was observed to cause nn agitation 
of the magnetic needlc ; once there mas a deflection of 15'. Four 
of these were when tlie Aurora was ikon1 south to north, passing 
through the zcnith. 

A fine wire was attached to the foreyard-arm by insulated sup- 
ports, and Ied to a ~ 4 1 1 0 ~  house, with a conneltion through the 
floe to the water beneath. & w e  I was enabled to obscrve the 
presence of free electricity in the atmosphere and the influence of 
tho Aurora on the instrument. Therc appeared to occur two 
periods of minimum electrical disturbance, about 9 p . 1 ~ .  and 
noon. 

. 

The temperature ranged from - 12' to -2.5' I?. 

OBSERVATION of AURORA. By W. R. GROYE. 
Grove in ]lis Correlation O f  Physical Forces (p. 448) says :- 

( 6  I remclnber about sewn or eight years ago seeing an Aurora at 
6' Chester , l r~ lc l~  tile flashes appeared close to the obscrvcr, SO that 
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'' gleams of light continuous with the streamers could be seen 
'( between the houses o f  the town, and myself like the portions of 
(6  a rainbow intervening between terrestrial objects and the ob- 
'( server. I tried to ascertain if there was any reflection or other 
'( cause of optical illusion, but could not see it as other than a real 
'6 effect ; I seemed to be in the Aurora." 

6. The AURORA, SIR EDWARD BELCIIER.. 
December 2nd.-An aurora was seen at 9.20 p.m. A light 

Four cumulus- narrow streak through the zenith, S. by E. true. 
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. GOO.  

The barometcr, during the interval between 8 p.m. and midnight, 
suddeiily 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, Gth, 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 a.m., the aurora was reported as very 
brilliant. The magnetometer exhibited 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 unexpected changes, the temperature rising as high as 2 * 5' 
above zero. This was 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. 

I n  the winter of 1860-61 (Le., 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 minutes ; 

25' to 30' high. 
Last two auroras seen in direction of north end of magnetic 

needle, over an area of open water present throughout the 
winter. 
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8. OBSERVATIONS of AUROXA, by CAPTAIN MAGUIRE. 
Barrow, 1852-54. 

The aurora was found to be connected with the movements of 
the declination needle ; the brighter the aurora, the quicker tho 
magnetic changes became, and from repcated observations it 
appeared that "the appearance of the aurora in the south was 
" connected with the motion of the magnet to the east of the 
'' magnetic north, and if in the north to the west of the same." 

In  addition to these disturbances, considewblc irregularities 
took place in the daytime, generally in &he forenoon, and always 
iu cloudy and misty weather. I t  was no uncommon occurrence 
for the magnet to go out of the field of the telescope, not retiirn- 
ing again for several minutes, and it was generally to the east- 
ward on these occasions. 

Of 40 instances in which the deflection was beyond the scale, 
30 were deflections to the cost, and 22 of these were between 
7 and 9 a.m., i.e., the time of the maximum easterly deflection ; 
and six of the westerly disturbances were between 11 pm.  and 
1 am., the time of the greatest westerly deflection. 

The aurora was seen six days out of seven, and at the time of 
the hourly observations on 1,079 occasions, Le., nearly one-third 
of the whole number of observations. 

The aurora waa very seldom seen between 9 a.m. and 5 pm., 
but increased from 5 p.m. rapidly and pretty regularly until 1 a.m., 
then diminished in the same way until 9 a.m. 

Not a single display of aurora occurred 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. 

Point 

9. OBSERVATIONS of AURORA made in the SECOND GERMAN 
EXPEDITION. 

The aurora was of very frequent appearance, almost every 
day, yet we have not succeeded well on account of cloudy 
weather. 

The aurora was always first seen in the south-east, Le., in the 
directiou of the magnetic meridian. 

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 higher 
the bands of light or streamers are above the horizon, the wider 
they are. 

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 brilliancy and are seen to converge toward 
the magnetic pole, i.e., in direction of dipping needle. The 
phenomenon then fades away, first becoming pnler in the west 
and south. 

The arc in the sonth-east remains to the last, and sometimes 
another display follows from it during the night. 



720 THE ATJROEA COREBLIP. 

No greater dnrlrness than usual was ever obscrvcd 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 absolutely an 
effect of contrast. 

A speetroscopo showed only one clear line at the limit of 
yellow and green-the same line which has becn so often seen. 

Dr. Biirgen says, "We have never seen a trace of the weak 
6' lines in blue and red, which were observed so distinctly with 
6' the same spectroscope on October 85, 1870, after the return 
6' of the Expedition." ' 

I n  accordance with this we have never seen the aurora of any 
other colour than that of greenish yellow. 

Frequently during the aurora, obscrvations were made to 
determine whether there were any striking disturbances of the 
declination accompanying the display. Only once, during the 
term day of thc 5th January, at same time with aurora, there 
was an important disturbance, and another term day diowed an 
extraordinary disturbance of the needle, but there was great doubt 
whether the aurora was the cause of it. 

Exact and extended observations on tho simultaneous disturb- 
ances of all threc elements of the carth's magnetism within the 
Polar regions as well as in mean latitudes would greatly add to 
our knowledge of tho aurora. 

10. OUSERVATIOXS of AUILORA, made during the AUSTI~O-HUN- 
GARIAN EXPEDITION, by LIEUT. WEYPIIECLIT. 

(From Pctermann's Geograph. Mitthcilungen, Jan. 1875.) 
'' The most beautiful and intcrcsting phenomenon in these 

parts, the only cliauge in the solitude of tlie long winter night, is 
the Aurora Borealis ; no pcu or brush can describe tlie glory and 
beauty of this phenomenon in its grcatest 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 velocity 
of lightning waves of light of Considerable intczlsity in prismatic 
colours darted from one sidc of the horizon to the other. A t  the 
same timc it lightened and flashed from the southcrn liorizon up to 
the magnetic pole ; it was the most magnificcnt firework display 
that nature has ever here presented to our sight. 

" I shall later give proofs, with data, that the intensity of tlie 
Aurora phenomena differs in the different parts of tlie Archic 
regions independently of t11: geographical latitude, and that the 
region in which we were is a region of greatest intensity. In  a 
clear sky one could almost uninterruptedly see at least traces of it. 
In  the second winter I caused tho officers who were making 
meteorological obscrrations to  keep an ' Aurora journal ;' this, 
however, produced very little positive information, and was there- 
fore discontinued. 

'' The phenomenon defies all description and any systematic 
c:lassification, i t  shows constantly ncw forms and c h a i p s  every 
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instant. I n  spite of persevering and most eager endeavour, 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 quitc generally, three forms are distinguishable : 
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 phenomenon of the corona, Le., the 
direction of the rays from or towards the magnetic pole. Gene- 
rally the colour is a powerful white with a greenish tinge ; when 
the motion and intensity are greater, particularly when the flash- 
ing motion of the rays takes place, the prismatic colours oftea 
appear in considerable 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 am 
worthless. 

“Most of us mnde the observation that the Aurora was con- 
nected with the state of t h e  weather; storms mostly follow 
strong, and psrticularly tlie flaming Aurora. However the com- 
parison of thc meteorological tbta alone, cnii decide whether this 
view is n right onc. I myself have come to tho conviction, with- 
out being able to give any positive weighty reasons, but from 
the observation of hundreds of Aurorm, that the Aurora is an 
atmosplieric phenomenon, combined with the meteorological 
conditions.” 

11. COXPAXISON of AURORAS, MAGNETIC DISTURBANCES, and 
(From the American Journal 

A comparison between the mean daily range of the magnetic 
declination and the number of Auroras observed in each year, and 
also with the extent of the black spots on the surface of the sun, 
establishes a connexion between these phenomena, and indicates 
that auroral displays, at least in the middle latitudes of Europe 
and America, am subject to B law of periodicity; that their 
grandest displays are repeated at intervals of about GO years ; and 
that there are also othey fluctuations less distinctly marked which 
succeed each other at an average interval of about 10 or 11 years, 
tlie times of maxima corresponding quite remarkably with the 
mnxima of solar epots. 

Professor Loomis gives reasons for thinking that in bigh 
northern latitudes the inequality of auroral displuyfi in different 
years depends more on their unequal brilliancy than on their 
frequency, and on this account, and because the observations are 
only made in northern latitudes for single years occasionally, they 
] m e  bcen omitted in making the comparisons. 

/” SUN S~o~s.--(Prof. Loomis.) 
of Science, vol. v., April 1873.) 

- a6122. z z  



122 THE AURORA BOREALIS. 

1778 
1787.5 
1804.5 
1818 
1830 
1840 
1850’5 
1859‘5 
1870’5 

The portion of the earth’s surface selected for cornpal-ison in- 
cludes the whole area from which there are long continued series 
of observations, except from a few places in the north, and the 
remlts 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 rcmarknble. 
The auroral maximum generally occurs a little later than the 
magnetic maximum, and i t  appears that the connexion between 
the auroral and magnetic curves is more intimate than between 
the auroral and sun-spot curves. 

Date of Maximnm. I Date of Minimum. 

1784 I784 
1798 1799.5 
1810 Wanting. 
1823 1823.5 
1833’5 Wanting. 
1843.5 1844 
1856 1556 
1867 1867 

- 

Sun 
spots. 

1778 
1788’5 
1804 
1816.5 
1829’5 
1837 
1848.5 
1860 
1870 

Megne tic 
Declination. 

1777 
1787 
1803 
1817.5 
1829 
1838 
1848.5 
1859.5 
1870.5 

I I 
Magnetic 

Declination. Auroras. 1 s”p”os. 1 Auroras. 

1754 
1798 
1811 
1823 
1834.5 
1843.5 
1856 
1867 

From the close connexion between the times of maxims and 
minima Professor Loomis concludes-“ That the black spoh is a 
“ result of a disturbance of the suds surface, which is accom- ‘‘ panied by an emanation of some influence from the sun, which 
Lc is almost instnntly felt upon the earth in an unusual disturbance 
‘( of the earth’s magnetism and a flow of clectricity, developing the 
‘( auroral light in the upper regions of the cayth’s atmosphere.” 

12. The GEOGRAP~ICAT, DISTRIBUTION of AURORA. 
M. Petermann’s Mitlheilungen, vol. 20, 1874, IX., contains a 

paper on this subject by Prof. Fritz, with map, from which it 
appears that the norLhern limit of Auro?as chosen by Prof. Loomis 
nearly coincides, except in England, wlth the line of frequency 
represented by 10 in Prof. Fritz’s paper. This line in Prof. Fritz’s 
paper nearly passes through Toronto, Manchester, and St. Peters- 
burgh. Prof. Loomis places i t  8s far north as Edinburgh. On a 
line across Behring’s Straits and coming down below GOo N. in 
America and the Atlantic, and passing just north of the Hebrides 
to Drontheim, and including the most northern points of Siberia, 
the frequency is represented by 100. 

Within this another zone is drawn, indicating the zone of 
greatest frequency and intensity. 
* This zone passes just south of Point Barrow, in  latitudc 72” N., 
and by the Great Bear Lake to Hudson’s Bay, where i t  readies a 
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latitude of GO", then on to the coast of Labrador and to the south 
of Cape Farewell, then bending sharper to the nort(1iward i t  passes 
between Iceland and the Faroe Isles near to the North Cape, and 
on to the Northern Ice-sea to Nova S e m l h  and Cape 'l'schelyuskin, 
and on just to the iiorlli of the Siberian coast to the south of 
Kellett Land and Point Barrow. The groupiiig of the magnetic 
meridians is very well. shown iu the map which accompanies the 
paper. 

13. On a DEFINITE ARRANGEMENT and ORDER of the APPEARANCE 
and PROGRESS of the AURORA BOILEALIS, and on its I~EIGHT 
above the SURFACE of the EARTIX, by REV. JAMES FARQD- 

The following results had been arrived at from the observation 
of a great number of Auroras in Aberdeensliirc (lat. 5'7' 15' N.) 
in 1823, and were commnnicated to the Philosopliical Magazine :- 
'' That the Aurora Borealis lias in all cases a determinate arrange- 
(' ment and figure, and follows an invariable order in its appear- 
'' ance and progress; that the streamers (pencils of rays) of the 
'' Aurora generally appear first in  the north, forming an arch from 
6' east to west, having its vertex at the line of the magiietic meri- 
6' dian; that when this arch is yet only of low elevation it is of 
6' considerable breadth from north to south, having the streamers 
'6 of which it is composed placed crosswise in relation to its 
6' own line, and all directed towards a point a little south of the 
'6 zenith ; that the arch moves forward towards the south, con- '' tracting its lateral dimensions as it appronches tho zcnith, 
6' and increasing in intensity of light by tlie shortcning of the 
6' streamers near the magnetic meridian, and the gradual shifting 
'6 of the angles which the streamers near the east and west ex- 
'6 tremities of the arch make with its own line, till at length these 
" streamers beconic parallel to that line, and then the arch is seen 
Lc as a narrow belt 3" or 4' only in breadth, stretching across the 
'' zenith at right angles to the niagnlotic meridian; that i t  still 
'6 makes progress southwards; and after it has reached several 
" degrees south of the zenith agiin enlarges in breadth, by ex- '' hibiting an order of appearances the reverse of that rvlrich had 
6' attended its progress towards the zenith from the north ; and 
(6 that the only conditions that can explain and reconcile these 
" appearances are, that the pencils of rays (streamers) of theAurorn 
" Borealis are vertical, or nearly so, and form a deep fringe, which 
" stretches a great wny from east to west at right angles to the 
(' magnetic meridian, but mhicli is of no great thiclrness from 
" north to south, and that the fringe moves southward, preserving 
'' its direction at right angles to the magnetic meridian." 

A remarkable Aurora was seen on Nov. 22, 1825. 
' When first seen i t  had already formed two distinct and separate 
arches in the north and north-eastern parts of tho heavens ; the 
continuity of each was only interrupted by a few detached masses 
Of low clouds coming, with a gentle breeze, slowly from the north, 
and brightly iI1iimiaated by tlie moon. 

HARSON.-(Phil. Trans. 1829.) 

z z  2 
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The most southerly arch approached within about 25' of the 
zenith. I t  was abruptly terminated at its west extremity about 
35' above the horizon ; as will be 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 gradtially 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 acuto in proportion to the distance from the vertex. 

The arch might be about 10' broad, and speedily moved eouth- 
ward, maintaining a parallelism with its first 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 towarcis 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 O  
and coincided in its whole extent with the prime vertical to the 
magnetic meridian, and the light at its vertex exhibitcd a ncbulous 
or mottled appearance, and that of the extremities of long streamers 
or pciicils of rays, now parallel to the arch itself. I liad no oppor- 
tunity, upon the preeeiit occasion, to witness the enlaiLl,e *w ment of 
the breadth again, and the unfolding of the parallel streamers at 
the vertes, which I liad observed in former arches when they got 
considerably beyond the zenith, for this arch gradually faded and 
became extinct, about 10' 01' 12' southwards of the zenith. 

I now proceed to the question of the height of the Aurora 
Borealis above the surface of the Earth. I n  the paper in the 
Edinburgh Philosophical Journal, 1823, I had inferred, from the 
bright 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 datc of which I have not 
noted, confirmed in my mind the justness of the inference. I n  a 
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 vertical streamers with their lower ex- 
tremities apparently touching it, 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 horizon 
exhibited no such light. I t  was impossible for a spectator to refer 
the A.urora to a distance more remote than that of the mass of 
clouds, or to believe that the former and the light of the latter 
were not part of the same phenomenon. Mr. Otley (Phil. 
Trans. 1. c.) appears to have witnessed a similar phenomenon. 
" About 7 p.m. a dense cloud appeared in the horizon to the 
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(( N.N.W., bounded by a bright line, the rest of the heavens being 
‘( starry. Presently beams of an Aurora began to shoot towards 
“ the Great Bear.’’ 

On the evening of Nov. 22, 1525, bcsides the small detached 
clouds of tlie eastern and zenith part of the heavens coming slowly 
from the north, another of quite different character extended 
along the whole western part of the sky, to about 25O 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 o f f  at its east side in an apparently straight 
edge, trending nearly north and south. It was coming on very 
slowly towards the east, and had before next morning prevailed 
oTyr the other clouds, covering the heavens, and accompanied with 
a fresh westerly breeze, after a frosty night which the 22nd of 
November was. This large sheet of cloud was much more 
elevated than thc small detached ones, as was fully proved by 
some of the latter being projected in perspective on its dark under 
surface, and thex appearing as white masses fully enlightened 
by the moon. 

Xow the two archcs of Aurora of that evening mere abruptly 
terminated at the points where they appeared over the eastern 
edge of tlie large cloud ; and the abriipt terminations increased 
their azimuth distances from the north :is the arches came south- 
wads, still appearing in their new positions over the east edge 
of the cloud. ’rhe lower extremities of the streamers, which were 
as long at  these terminations as at any other parts of the arches, 
appeared even in contact with the cloud, and 1 sometimes con- 
ceived that they stretched before its eastern edge, but that part 
being considerably illuminated hy the moon prevented me from 
being quite positive. Inde~endently, howover, of this uncertainty, 
the appearances are surely decisive of the fact, that the Aurora 
did not extend into the region occupied by the wcstern cloud ; 
and being seen over i t  at an aiigle not much higher than its own, 
occupied therefore a region of nearly equal elovatioil abovo 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 cnds of the vertical streamers were at this height their 
upper might be 2,000 or 3,000 feet more. I have seen the 
Aurora, however, when the clouds certainly occupied a much 
more elevated region. 

[The additional observations made by Mr. Farquharson have 
led him to think that the point to which the streamers are 
directed is a little farther sonth of the zenith than he had sup- 
posed, and that the luminous belt is sometimes a little hroader 
than he had estimated it at  its maximum (5O). Also the extremity 
of the zenith arch sometimes descends to tho horizon. Another 
observer describes a display as consisting of ( ‘a  bow or arch 
“ of elvery light passing a few degrees 8011th of the zenilh, while 
“ waves of light seemed to run along the arcL“J 
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ConcZzuions.--l, The Aurora Borcalis always presents itself 
in definite and very curious relations to the lines of magnetism, 
indicated by tlie needle. 

2. Tho strcamcrs in the dircction of their length coincide with 
the plane of the dip of the nccdle or marly so, and that each 
individual streamer is, i n  fact, parallel to the dipping needle. 
3. They form a thin fringe, stretching often a great way 

from E. to W., a t  right angllcs to tlie nragnetic mcridian. 
4. The fringe mows away from N. niagnctic pole, by the ex- 

tinction of streamers at its nortlicrn facc, and tlie formation of new 
ones contiguous to its soutlicrn face. 

5. The invariable regularity of its nppcarance, as seen by so 
many observers, when it coines fully within command of the eye, 
near the zenith, shows the apparent irrcgularitics, when i t  is seen 
either morc northerly or  southerly, to be only optical illusions. 

6. The region which i t  occupies is above and contiguous to 
that of the clouds, or tliat in which tlicy are about to form. 

14. On the ORIGIN of ATMOSPIIERTC ELECTRICITY, by J. BEC- 
QUFREL, Scnr., reviewed by M. DE LA RIVE. 
Sciences, No. 41, 18’71.) 

(Archives des 

According to M. Becquerel, Solar spots, which are sometimes 
16,000 leagues in extent, appear to be cavities by which hydrogen 
and various substances escape from the Sun’s photosphere. But  
hydrogen, which npl~ears here to bc only the result of decom- 
position, takes with it positive elcctricity, ~ h i e l i  spreads into 
planetary space eveii lo the earth’s atmospliere and to the Earth 
itself, always diminishing in intensity bccauee of tho bad con- 
ducting power of the successive denser layers of air and of the 
crust of the Earth. That ~vould then only bo negative, as being 
less positive than the air. The cliffusion of electricity through 
planetary space would be limited by the diffusion of matter, since 
it cannot spread in a vacuum. 

That gaseous matter extends fiirthcr through space than the 
distance wliicli is generally assigucd to tlic Earth’s atmosphere 
will be provcd by the fact that Auroras, which are due to electric 
discharges, arc produced at  heights of 100 and 200 Irilom8tres, 
wherc some gaseous matter must exist. 

M. de la Rive agrees with M. Becqucrcl as to the electrical 
origin of tlie Aurora, but considers that l l i ~  Earth is charged with 
negative elcctricity, and is the S O U ~ C C  of the positive atmospheric 
electricity, the atmosphere becorriing charged by tlie aqueous 
vapour rising in tropical seas. The action of the Sun, he con- 
siders, is an indirect action which varies with the state of the 
Sun’s surface, as shown by the coincidence in the periods of Aurora 
and Sun spots. 

I n  the accounts of travellers in Norway we often read of their 
being enveloped in the Aurora, and pcrceiving a strong smell of 
sulphur, which must be attributed to  the presence of ozon? 
M. h u l  Rollier, the agronaut, who descended on a mounttun - 
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in Norway 1,300 mBtres high, saw brilliant rays of Aurora 
across a thin mist which glowed with a remarkable light, To his 
astonishment, an incompreliensible muttering caught his ear; 
Tvheii this ceased he perceived a very strong sinell of' sulphur 
almost suffocating him. 

15. OBSERVATIONS of AURORA in ITALY, during April 1871, by 

Anroras were remarkably frequent in Italy, as elsewhere, 
in April 1871. On the 9th a remarkable Aurora was seen, occu- 
pying an extensive regioii between Perseus and Carsiopea, aud 
lasting until midnight. During the day, at mid-day, there had 
been a beautiful solar halo about 35" in diameter, changing from 
white to red and other colours, followed by a thunderstorm, with 
a falling barometer und the declinometer deflected more than 
usual towards the east. On the morning of the 10th the decli- 
nonieter contiuucd to be deflected, and at mid-day ninety-seven 
spots were counted on the Sun's disc, whereas on the 9th there 
had only been sixty-three. 

On the 18th of April there was a similar Aurora, but consisting 
of two phases, the second more brilliant than the f iht  and lasting 
th1,ougl: the dny up to 10 at  night. From this time until the 
23rd of April the Aurora appeared cvery day, giving a r@dish, 
tingo i n  the north and north-west. I t  mad0 a brilliant contrast 
with the zodiacal light, which at the same time shone out very 
brilliantly. 

On the evcning of the 23rd the Aurora shone out brilliantly, at 
first at 8.15 with a rosy tilit about 20' on tlie horizon, then Soon 
after 9 o'clock it shone out very brilliantly for five or six miriutes 
and then waned. Before and after the display the northern sky 
was covered with a reddish-white light. 

On the evenings whon the Aurora appeared, the magnctometers 
were agitated throughout Italy, and the disturbances ended by a 
very violent agitation during tlie whole of' the 24th of the month. 
During this time numerous sun spots were observed at Rome, 
Palerrno, and at Moncdieri ; but the greatest iiumber was observed 
on the days of the Aurora. 

There were also displays of' Aiirora seen at Moncalieri in June, 
the moat brilliant on June 18, which was accompanied by a very 
violent magnetic disturbance. 

[The winter of 1870 was remarkable, not only for the number 
* of Auroras, but a h  for their gscat brilliancy and their very 

great extent. The third volume of' '' Nature " contains accounts 
of several displays Beon in various parts of tho world. 

The displays of Oct. 24 and 25 were romarknbly brilliant in 
England and in America, and the Aurora Australis was seen on 
the same days at Madras; yellowish-white and crimson beams 
shot UP from a b:mk of light in tho southern horizou. Tlieso 
displays were scen in the daytime in Euglaiid a id  Auerica as 

M. DENZA. (Archives des Scienccs, No. 41, 1871.) 
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patches or corona of white light with streamers stretching 
upwards from them. 

The spectra were observed by Mr. Alvan Clark in America, 
and in England by Mr. 13. R. Procter, who observed a rea line 
in the spectrum. These displays were accompanied by great 
mngnetic disturbances, and by remarkable Earth-currents both in 
Englaud and also on the Madras-Bombay lines in india. 

Another brilliant display was seen at 6.30 p.m. aid again at 
7 p.m. on Dec. 19, 1870, in the Mediterrancan, on tlie east coast 
of Sicily. Towards the north, north-cast, and east brilliant pink 
streamers shot up out of a bank of faint hazy light on tlie horizon. 
The planet Jupiter was clearly seen through sonic of the most 
brilliant streamers. The sky became covered with a pinkish- 
mauvc colour. Toward the west a pale, steady white light, the 
zodiacal light, was clearly seen during the evcning. This dis- 
play was followed in Sicily by a falling baromcter and very stormy 
winds, with thunder and lightning, and by very destructive storms 
in Italy, causing tlie overflow of the Tiber and the flooding of 
the city of Rome to a depth which liad been scarcely ever known.] 

16. The SPECTEUM of the AUROEA BOREALIB. 
The following account of Professor Angstrom's paper on this 

subject is taken from " Nature," Vol. 10, No. 246 (for July 16, 

6' I t  may be assumed that the spectrum of tho aurora is composed 
of two different spectra, which, cvcn although appcaring some- 
times simultaneously, have in all probability different origins. 

'6 The one spectrum consists of the homogeneous yellow light 
which is so characteristic of thc aurora, and which is found even 
in its weakest manifestations. The other spectrum consists of 
extremely f'ceble bands of light, which only in the stronger aurora3 
attain such an intensity as enables one to fix their position, though 
only approximatively. . 

" As to the yellow lines in the aurora, or the one-coloured spec- 
trum, we are as little able now as when it  was first observed to 
point out a corresponding line in any known spectrum. Truo 
Piaezi Smyth (Conzptes Bendus, Ixxiv., 597) has asserted that i t  
corresponds to one of the bands in the spectrum of' hydrocarbons ; 
but a more exact observation shows that tlie line falls into D group 
of shaded bands which belong to the spectrum, but almost midway 
between the second and third I-Ierr Vogel has observed that this 
line corresponds t o  R band in the spectrum of rarefied air (Pogg. 
Ann., cxlvi., 582). This is quite right, but, in Angstram's opinion, 
is founded on a pure misconception. The spectrum of rarefied 
nir has in the green-yellow part seven bauds of nearly equal 
streneh ; 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. 
" Obeervations on the spectrum have not hitherto agreed with 

each other; partly, perhaps, because of the weak light of' the 

1874) :- 
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object, but partly also, it may be, on account of the variability of 
the aurora. Tlie 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 atmos~k~ere, and sometimes 
near to the surface of the earth, this variability will easily show 
in the appearance of the spectrum what the observations appear to 
confirm. 

'' If we consider the conditions under which the clectric light 
appears on the boundary of the atmosphere, moisture in that 
region must be sot down as nil, and consequently the oxygen and 
hydrogen there must alone act as conductors of electricity. Ang- 
strom has tried to reproduce these conditions on a small scale. 
Into a flask; the bottom of whicli is covered with a layer of phos- 
phate, thc platinum wires are introduced, and the air is pumped 
out to the extent of several millimetres. If the inductive current 
of a Ruhmkorff coil be sent through the flask, the whole flask 
will be filled, as it were, with that violet light wliich otherwise 
only proceeds from the negative pole, and from both electrodes a 
spectrum is obtained consisting chieffy of shaded violet bands. 
'( If this spectrum be compared with that of the aurora, Ang- 

strom thinks that the agreement between the formcr and some of 
the best established bands of the latter is satisfactory. 

Lines. Wave-lengths. 
According to Barker - 431 470.5 

,> ,, Vogel - - 469.4 523.3 
,, ,, Angstrom - 4'72 521 ,, ,, Lemstrom 426'2 469.4 523.5 

Mean - 428.6 4'70'3 522.6 - 427.2 4'70.7 522.7 

-- -- - 1 Of the aurora 
spectrum - 

L 
Of the spectrum of the violet light 

'6 I n  the neighbourhood of the line 469.4 Herr Vogel has more- 
over observed two weak light bands, 466.3 and 462.9. Thespec- 
trum of the violet light has also two corresponding shaded bands, 
465.4 aud 460.1. 

(( Should the aurora be flamy and shoot out like rays, there is 
good reason fos assuming a disruptive dischnrgc of electricity, and 
then thcre ought to appear the strongest line in the line-spectrum 
of the air, the grcen, whosc wavc-length is 500.3. Precisely this 
has been actually observed by Vogcl, and has moreorer been seen 
by Angstrom and others. 

(( Finally, should the aurora be observed as i t  appears a t  a 
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, as c.g., 497.3. There are found also again 
nearly all the lines and light bands of the weak aurora spectrum, 
whose position has with any certainty been observed. 
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‘( There still remains the line in the red ficld, the ware-length 
of which, according to Vogel, may be valued at 630. Angstrom 
has chanced to see i t  only a single time, while on various occasions, 
when the aurora has shown red lights, he has found it  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 i n  the aurora may be imperceptible in the spectro- 
scope on account of tlie dispersion of the prism, although i t  
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 ficld of Plucker’s air-spectrum. 

‘6 I n  general i t  may Le thus assumed thid the feeble baiids in the 
aurora spectrum belong to the spectrum of the negative pole, and 
that the appearance of this qxctrum may be changed more or less 
by additions from the banded air-spectrum 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 i t  owes its origin tof2uorescnee or phosphorescence. Since 
fluorescence is produced by the ultra-violet rays, an eZcctric dis- 
charge mug easily be imagined, which, though i n  itself of feeble 
Zight, vnuy be rich in dtrn-ciolet light, and tAcr<fore in a con-* 
dition to cause u sulficicntly strong fluorescence. It is also 
known that oxygen is phosphorescent, as also several of its com- 
pounds. 

(( There is therefore no need, in order to account for the spectrum 
of the aurora, to have recourse to the very great variability of 
‘ gas spectra according to the varying circumstances of pressure 
‘ and temperature,’ a varialiility which, according to Angstrom’s 
20 years’ observations, cloes not exist. Just  as little can Angstrom 
admit that the way in which a gas may be brought to glow or 
burn, can alter the nature of the spectrum ; since j t  is an esta- 
blished fact in physics that the state of light and of heat which 
puts a body into a glowing condition is unconnected in character 
with that which produces glowing. 

‘6 Angstrom does not cntirely deny the possibility that a simple 
body by glowing in a gaseous condition will offer several spectra. 
Just as one Gimple bocly can form a chcmical combination with 
another, and this body by glowing in a gaseous conditions, so long 
as it is not decomposed, 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 i t  exists in the 
gaseous form and can maintain itself in a glowing condition with- 
out decomposition. I n  this way it is indeed possible to conceive 
an absorption for oxygen which belongs to ozone ; but since 
ozone, as is well known, cannot qaintain itself in a glowing con- 
dition, it is in vain to look for mom than one spectrum of oxygen. 
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There is, however, at  lcnst a possibility of obtaining several 
spectra from sulphur, while again with respect to carbon, which 
cannot even be exhibited in a~;:tseons condition, a like assumption, 
in the author’s opinion, wants the support of experience.” 

17. PROF. A. s. I-~ERSCHEL on the SPECTRUM 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 polc in an air or 
nitrogen vacuum-tube, with the induction-spark passing through 
it. There are so many well marked lincs in this spectrum that, 
looking at Angstrom’s representation of them, it is probably 
owing to the insignificant :qq)earance of that pnrt of the vncnum- 
spark that its proper spectruin lins not been mope frequently 
studied with reference to the Aurora? RS &ngstriim seems to have 
done by an experiment specially adapted for the purpose. 

Thcre arc several forms or modes (apparently four or fire) of 
electrical discharge through rarefied gases.* Wlien very much 
rarefied, air transmits the olectricity so as to discharge the 
Euhmkorff poles without a spark. In that statc there is still a 
glow of heated air round both poles, which increascs in size and 
length along the tube as the air pressure is incrcascd, faster 
round the positive than round the negative pole. This has been 
accounted for by showing that tho air offers far greater resistance 
to the passage of electricity when it surrounds a cathode or 
negative, than when it surrounds an anode or positively electrified 
pole. The difference becomes more obvious as the pressure and 
density of the gas are increased. The negative glow shrinks into 
a very small space, while the positive brush extends through 
nearly the whole length of the tube, abolishing at last the dark 
space that at very low tensions separates the two lights from each 
other. At pressures not exceeding one or two millimetres the 
positive glow is stratified ; but if the pressure is increased it 
becomes continuous ; and if the air-pressure amounts to that of 
4 or + an inch of mercury, or upmnrds, it  again gatliers into 
somewhat larger light clouds ; and ut about 1 or 2 inches of 
barometric pressure a spark passes between the poles. This 
spark is red; it scarcely diminishes the strength of the con- 
comitant glow discharge; and it is far less luminous than the 
white spark which begins to appear at 5 or 6 inches of pressure, 
and may often be seen at first broken up along its length into 
parts which are alternately white and red. The spectra? like the 
general appearances, of these two forms of the spark are quite 
distinct. 

* An examination of thcse with revolving mirrors, by A. Wiillmer, at Aix 
la Chapelle, appeared i: the “ Jubelband ” of Poggendorffs Annuha this year 
at the Sanie tirne as Angstriini’s papcr in that volume, which also contains 
Some other tracts (by A. de la Hive and others) tracing thc effects of magnets 
and of metallic vapoura in augmenting the discharge through air. 
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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 
pass into each other according to the shape and size of the tube 
or flask, as well as the air-pressure ; and it is difiicult to say how 
much of each is concerned in those observations which have been 
macle of air-spark spectra in comparison with the aurora. No 
one, so far as I know, has compared with it the negative-glow 
spectrum so fully as Angstrom has nom clone; and it seems very 
probable that its ~~ecul iar  fitness for the comparison has been 
overlooked-tlie 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 entirely in its favour. 

The next remarkable novelty in thc paper is the m:iy in which 
he proposes to account for the “citron” linc of anroras; for 
there is evidently nothing of the kind in the negative glow, hom- 
ever well that answers to d l  the scconclary f k t s  of faint blue, red, 
and greenish lines. If oxygen and its compounds are (as has, I 
believe, been lately shown) strongly jhorescent, Tait and Dewar 
have also proved, as shown by some of their experiments this 
year, that they also possess powers of phos~ho~escence-Geis~ler 
tubes shining for some time after the spark has passed through 
them, from tho 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 spark had passed, apparently because, as we know, il 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 rwsonable to suppose 
some action of the same kind (perhaps, as Angstrom says, simply 
fluorescence) as common in all aurorm, and that this produces the 
well-known auroral h e .  

Pocket spectroscopes can, of course, do nothing further to fix 
the position of the citron line ; nor can they alone fix very 
exactly the places of any of  the fainter ones. But as every 
Aurora shows this strong monochromatic light, it might be used 
to bring out a row of punctures transverse to the slit, as a divided 
scale in the field of view whereby to map the fainter lines, or at 
any rate to recogniso those which appear most frequently. For 
this purpose they should be made large, and the slit should be a 
wide one. For ordinary miniature spectroscopes, two holes on the 
red and five on the blue side of the slit, & or of an inch apart, 
would sufice for recognitions and even for very useful mcasure- 
ments. The jaws of the slit can be cut with n fine saw across the 
middle about 2c or & of an inch deep each way; and a piece of 
copper foil, provided with the row of holes and B 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 
spectroscope at regular intervals ; but, as a simple plan, I have 
found this very efficient, in finer divisions, for laboratory use. 
The holes are pierced at & of an inch apart ; and thirty of them 
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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 off. There are ten holes on the red, 
and twcnty on the blue side of the slit. I f  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 only be seen (iii s m d l  spec- 
troscopcs! 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 re- 
spectively, not in its immediate neighbourhood, being freely trans- 
mitted. Thc 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 i t  is quite certain that much 
may be donc with common pocket spectroscopes without any such 
provision. They should have adjustable slits and good dispwsion, 
as the seconditry lines are faint ; and though abundont enough in 
the blue to make the spectrum there pretty luminous, they can 
only be indiridualised by varying the 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, altliou#i the slit of the Browning’s 
pocket spectroscope which I was using was extremely fine, and 
was focused on the yellow line, no interruption or appearance of 
lines could be made out. It was probably also through not opening 
the slit that I missed seeing a red line which another observer, 
using a similar instrument and looking with me at the Aurora, saw 
very plainly. Although its red colour was iutensely brilliant, I 
failed to see the slightest troce of light on the red side of the yellow 
line. IIad 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 havu been different. 

I can confirmothe appearance 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 Angstrom has, perhaps, omitted 
purposely to avoid encumbering the drawing. During the years 
1871 and 1872 there were several r&eum&s of the Aurora spec- 
trum, accompanied with new measurements, in Poggendorff‘s 
‘6 Annalen ” and the ‘( American Journal of Science ” (by Vogel, 
Barker, and others). 

* Some care would be necessary in selecting the blue glass, as these gene- 
rally transmit a yellow ray closely corresponding with the auroral line. 
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I have endeavoured to condense the information on the Aurora 
lines from Angstrom's descriptions of them in the annexed Table, 
as  a guide for further observation. 

Professor Piazzi Smyth, mho has given much attention to the 
auroral spectrum, has pul,lished, in the introduction to vol. xiii. o€ 
the '' Edinburgh Astrononiicul  observation^," a set of simple com- 
parison spectra, with notes of desiderata, which wodd be of great 
service to observers well furnished with instrumental means and 
applying them to measurements of the Aurora ; and something 
similar would very much assist observers using direct-vision spec- 
troscopes to map their speotra, where auroras are frequent and of 
great brightness, in high latitudes. 

Positions and General Characters of Princ+al Lines in the 
Auroral Siiectmmz, according to h x n t o ~ .  

Red . . 1. Brig7itness 0 to 4 or 8. Wave-Zengtli 6300. 
Relative position. Atmospheric absorption-line 

a near C in the solar spectrum. 
General descriptioih of source and frequency. Seen 

chiefly, if not only, in red auroras ; a clearly 
defined line, sometimes intensc ; no other red 
line visible. 

IdentiYfication with lines of ebctrical-air spectra. 
Coincides with n red band in the negative-glow 
discliargc. 

Position. Second separable line in the first or 

Description, &c. The most churacteristic auroral 
citron band of blue gas-flame spcctrum. 

line ; constant and conspicuous in all auroras 
not divisible ; sharp and bright. 

IdentiJication, +. Not identified ; possibly a 
phospjiorescent or fluorescent light emitted when 
air is subjected to the action of electrical 
dischnrge. 

Wave-length 5225. 
} ,, 5170-5190. 

,, 5000. 

3 and 3a closely adjoin the solar line 
b and the second or green band of thc blue gas- 
flame spectrum. 31, is at & (b, I?); and the 
line or lines 3 c are near F. 

Description, $c., The first three are distinct lines ; 
the first most frequently observcd ; the Second 
and third less commonly; lines in tho fourth 
place (3c)  noted by Alvan Clark, jun., Barker, 
and AngstrGm. 

1 Yellow 

'green. 
or citron- a. Brightness 25. Wave-Zength 5570. 

3 .  Brightness 2 or O ? to 6 .  . . . 
Greenish 3a. ,, 0-8 (increases 

with red line) 
blue. 36. ,, 2 or O ?  t o 8 . .  . . 

O t o 4 ?  ...... ,, 4820-4870. 

blue or I 
13c. )) 

Positioiz. 
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Identzjication, g c .  3, 3 6 coincide with lines in 
the negstive glow, 3 b that of nitroeen in the 
nebula; 3 a with a constant strong line in the 
spwk-discharge. The latter and 3 c ,  it may 
be, :ire only seen in auroral streamers of low 
elevation. 

4* IJrigJLtness 3-6 (fainter Jvave-/e)zgtJL 4665-4740. 
7, 4630-4665. 

with red line) . . . , . } (40. , 3, ...... ... Fill1 blue. 

Position. 

Description, gc .  

Middle nncl latter half of the third or 
blue band in the blue gas-flame spectrum. 

A double band, consisting of two 
lines; the first rather more frequently noted 
than the second in anroral spectra. 

Identz$catioii, Qc. The principal line and its com- 
panion agree well in position with the principal 
band in tho negstive-glow spectrum. 

5.  Bs.igJititess 0-6. TVave-length 4285. 
9 ,  * . *  ,, 4110. 

Position, Qc. 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. 

5 is a frequent line, but some- 
what di5cult to see; and, from its position, it 
is possibly the limit of vision for pocket spec- 
troscopes ; G was measured once by Lemstrom 
at Helsingfors. 

Ideiatz$catiow, Qc. 5 corresponds exactly with a 
strong band in the violet in the negative-glow 
spectrum. 

Indigo, 

violet. 

Descs.&tion, gc.  

Remnrks and Suggestions. 
The general character of the subspectrum appears to be a series 

of bright lines, bands, and shadings, more or less dimly visible 
on a faint field of light in the blue region of the spectrum, the 
greatest concentration occurring apparently moat frequently at 
about the positions stated above. They arise, according to 
fingstr6m, from discharges of electricity from the denser to the 
more rarefied strata of the uppcr air, producing there on a great 
scde what is seen in artificial dischargcs 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 remarlruble ; and fresh obscrvations are very desirable 
t o  confirm it, or to detect other red lines if they exist. Very red 
auroras should be examinecl with a widc slit, covered (if of advan- 
tage) &h 1ight.rcd glass to shut off all other light as much as 
possible. 



THE AURORA BOREALIS. 

f i  
Ci L' 

n 
c 
W 

Mixed with the lines of 
the negative glow, Lng- 
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 finom 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 quies- 
cent parts, such as sta- 
tionary auroral bands 
and the tops of very 
bright 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. 
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VOgel,AprilO, I G20'7 550'0 

Barker, Kov. 083'0 668'0 

Barker,Oct. 630.0 656.0 

1871. 

9,1871. 

14,1873 -> 

18. COMPARISON of other SPECTRA with the AURORA SPXCTRUN, 
by J. R. cAPRON.-(l'hil. ]Mag., April 1875.) 

For comparison with a table of Aurora spectra given in 
M. Wijlrander's paper (see p. 742), a table of the results obtained 
by other observers, as given by J. R. Capron, is added, togetlier 
with the spectra OF hydrogen aud oxygen (Vogel), and carbon 
(Dr. Watts and J. R. Capron). 

539.0 

- 
- 

AURORA LINES and RANDS. 
I 

i23'3 618'0 

- 517'0 

- 6!20*0{ 
- - -  
- 510'6 
- 618'0 
- 618'0 
- 610'6 

- 618'9 

- 610'5 

Green. Blue. 

600'4 - 
602'0 4E2'0 

605'0 495'0 
to to 

490'0 486'0 
485'0 

601'5 - 
498'0 455'0 

600'8 - 
- 485'4 

- 482'9 

- 482'6 

A. Clarke, Oct. 
24,1870. 

Backhouse, 
1875. 

Bai?khouse, 
Feb. 4,1874. 

E drogen 
hnes. 

Oxygen lines 

- 660'0 - 
600.0 566'0 - 
- 657'0 - 
- 666'6 542'2 

- 560's - 
Carbon (Dr. 662'2 - 
Carbon Watts). (Ca- 1 1 j66O.81 - 

pron). 

Mr. Capron generally agrees with the resuIts arrived at by 
M. Angstrom, but sees reason to question the statement that 
6' moisture in the region of the Aurora must be regarded as nil." 
A190 he sees no reason 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 air-spec- 
tium, in which H. lines play a prominent part, and the spark- 
spectrum appears nearer the mark than the tube-spectrum ; and 
that the remaining bands or lines (besides the phosphorescent 
lines) may be due to phosphorus and iron. 

For measuring auroral and other lines, a chcap and very 
effective micrometer is constructed by making the whole slit- 
plate of the spectroscope traverse the field with a fine micrometer 
screw, a pointer or pointers being fixed in the eye - 1 mce. 

Lasge slpertuse, both of prisms and lenses, is almost indispensable 
in observations of faint Auroral spectra. 

19, OBSERVATIONS on the AURORA, by M. LENSTROM. 
Description of M. LemstrGm's Spectroscope. 

On a massive foot is fixed a vertical brass tube ; another brass 
tube sliding within it carries a strong plate of metal, which can 

86122. 3 A  
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turn in a vertical plane about an axis at  the top of the tube and 
in a horizontal plane, 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 together by a 
screw and a circular spring. The upper plate carries a hori- 
zontal arm of brass. Two prisms having a refracting angle 
of 60' are fixed on this plate. Their bases are placed against a 
vertical plate of metal with metal corners so that their bases form 
an angle of about 1 6 6 O . 6 .  The prisms are enclosed in a square 
box, which is fixed by screws. On one side of this box is a tube 
carrying a slit, and on the other a tube with a telescope. An 
arm of  brass projects through the side of the box on the side of 
the telescope, and a micrometer screw is attached at the end of it. 
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 
afterwards internally reflected at the base of the second prism. 
They then enter the telescope. The bases of the prisms are 
inclined at an angle of 1GGo.5 to one another. By turning a 
micrometer screw the prisms are turned slowly so as to bring any 
ray into the middle of the field. The head of the screw is 
graduated in hundrechh parts, and the scale in intervals corfe- 
sponding to one turn. A reading of the screw determines the 
place of a ray of the spectrum, and a comparison with other 
scales or with wave-lengths may be made by fixing the relative 
positions and taking the readings for a great number of known 
lines of the solar spectrum. 

The readicgs of the scale and the positions of the lines may be 
determined by alternately illuminating and obscuring the scale 
during the observation, so that the lines of the spectrum and their 
positions in the scale are blended together. 

Spectroscopic Observations. 
I n  the first Swedish Expedition, 1868, some very remarkable 

Observations were made on the appearance of luminous beams 
around the tops of mountains, and by the spectroscope M. Lem- 
strom has showed that these displays were of the same nature as 
the Aurora. 

He  mentions also that on the 1st of September, on the Isle of 
Amsterdam, in the Bay of Smeerenberg, there was a light fall of 
snow, and the snowflakes were observed falling obliquely ; all at 
Once there appeared Q. luminous phenomenon, which, starting from 
the earth's surface, shot up verLically, cutting the direction of the 
falling snowflakes, and the phenomenon lasted for some seconds. 

The characteristic yellow line of the Aurora is sken in the light 
On the tops of the mountains, and its intensity is constantly 
changing, and its variations are such as to shov that the light is 
discontinuous. This line of the spectrum was also observed, but 
was of feeble intensity when the slit was directed towards a lake 
covered with snow, or towards a roof covered with snow, and 
even in the snow all round the observer, 
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M. Lemstrijm concluded that an electric discharge, which could 
only be seen by means of the spectroscope, was taking place on 
the surface of the ground all round him, and that from a distance 
it would appear as a faint display of Aurora. 

At  the end of his very interesting paper on the spectrum of the 
Aurora and on his Lapland Expedition, M. Lemstrom sums up 
the results obtained by himself and other observers thus :- 

(I.)  The phenomena of pale and flaming light which is some- 
times seen on the tops of Spitzbergen mountains appear also in 
Lapland, and are of the nature of the Aurora. 

(2.) Phenomena of the same kind, although with some differ- 
ences, have been observed in other countries, showing that electric 
discharges of the nature of the Aurora take place in other than 
Arctic: regions. 
(3.) The spectroscope is the surest means of deciding the kind 

of the phenomena in doubtful cases. 
(4.) I n  Polar regions the electric discharge of thunder lies 

lower in the atmosphere than elsewhere. 
(5 . )  Earth currents which accompany the Aurora a1.e not 

induction currents produced by the Aurora, at least not in 
northern regions. 

(6.)  In  all probability the current of polar light mould act on a 
galvanometer, proTided the apparatus which collects the elea- 
tricity is lasge enough, or placed high enough in the atmosphere. 

(7.)  As a rule, positive electricity comes down horn the upper 
regions. 

(8.) The corona of the Aurora .Borealis is not entirely a 
phenomenon of perspective, but the rays have a true curvature. 
(This is explained on the supposition that the rays are currents 
flowing in tho same direction, and therefore attract each other.) 
(9.) In tlie Aurora spectrum there are nine rays, which in all 

probability agree with lines which belong to the gases of the 
air. 

(10.) The Aurora spectrum can be referred to three distinct 
types, which depend on thc character of the discharge. 

20. OBSERVATIONS on the ELECTRICAL STATE of the AIR during 
the FIRST SWEDISH EXPEDITION in 1868, by M. LEMs.mijx. 

Toward the end of September, at Southgat Strait, between 
Danskow and Spitzbergen, lat. '79" 39' 7'' N., long. 11' '7' E,, 
between mountains 300 metres (1,000 feet) high on the north 
and south, the auroral light was seen on the outline of clouds On 
the mountain, and about IOo or 1.5' above the mountain, in undu- 
lating lines, presenting IL diffused yellowish light at  their base, 
from which vertical orange bands shot up, forming a series of 
very prominent sharp points at the top. Tho crest of the moun- 
tain became enveloped in mist with the mind from the E.N.E. 
For some minutes after the cloud had passed, the crest continued 

-(Archives Sciences Physiques, &c., tome 41, 1871.) 

3 a 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 tlie yellow 
light of the Aurora. 

The nest day, September 26, a similar effect was seen in the 
south-west, but the phenomena beenled to be muph farther off than 
on the day before. 

The next day (Sept. 27) 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 ar6te 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 enveloped with a pale glimmer, generally when they were 
covered with a thin veil of mist, the light gradually 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.) Two lines of a hair’s breadth, with very pronounced 

horizontal stria on the side of the yellow. 
The light of the yellow line was very variable in intcnsity. 
The relative places of the nnroral liues were found to be- 

(1.) The yellow line at 74.9. 
(2.) The blue line at 65.90. 

One of the shaded lines at 125.0 and the other about 105.0. 
On the entrance of the ‘‘ 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 and met together 
suddenly about the zenith, forming during some instants a crown of 
Aurora of perfect regularity, and presenting the brightest colours. 

(p. 157.) I have observed on several occasions discharges 
accompanied the electric light arising from scattered clouds or 
from beds of clouds. 

Jn the8e high latitudes it is not by the clouds only that electricity 
is discharged ; i t  is also directly by the damp air, as also takes 
place during minter in the temperate zone. We possess a great 
number of direct observations verifying the existence of slow dis- 
charges of this natye, and we have a remarkable proof of it in an 
observation by M. Angstrom, who on one occasion has verified the 
presence of the yellow line of the polar light nearly all over the 
sky. If i t  is well established that the phenomena of the polar light 
are due to the electricity of the air, it follows that its appearance 
depends less on terrestrial magnetism than has been hitherto ad- 
mitted. This may exercise a direct action 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 layers 
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 bo 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 observations made upon the position of the 
azimuth of the luminous polar arc we find 36 per cent., which give 
for this position 30' more to the west ; 32, which give 10' to Z O O ,  

7,O' to loo, and 4,O' to 26O to the east ; from which it appears that 
the position of the arc varies from 25' to 30" and more. These 
variations are too great to be explained by accidental perturbations 
in the terrestrial magnetisni, as much as about Go to '7O more than 
tho greatest deviations in the magnetic declination. 

We tliereforc 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 movemeiit of rotation exercised upon the ray.4, cir- 
cumstances demonstrated positively by the experieuces 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. Tho polar light considcred as a", 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 sparlrs, each 
spark giving rise to two induction currents going in opposite direc- 
tions. 

(3.) A giilvnnic current going in an oppositc dircction to that of 
the discharge, and having its origin in the electro-motive force dis- 
covered by M. Edland in the clectric spark. 

To be developed, these currents require n closed circuit ; it is true 
that in the phenomena of the Aurora, strictly speaking, it dons 
not exist, but it is not necessary, seeing tliat in this case the carth 
and the rarefied air of the iipper regions aro immeiisc reservoirs of 
electricity, which produce the same cfYect as if the circuit mere 

According to the theory of M. de la Rive, the positive disclarge 
of electricity from the air to the earth produces a current which I 
shall call the principal current. This is counterbalanced in part by 
the current due to tho electro-motive force of the spark. 

We see, by observations made with telegraph wires during tho 
presence of the AUrOra, that sometimes one and sometimes tho 
other prevails, the first. being in general predominant, the current 
givcn by telegraph wl'es being more freqiiently from north to 
south than from south to north. 

(p. 163.) The cause of the clouds of the higher regions being 

closed. 
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discharged in the form of Aurora, 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 clouds, more rarely in rain. It 
is clear that this layer of moisture, a good conductor of olectricity, 
causes a slow discharge. 

M. de la Rive adds (p. 166) :-M. LemstrGm established by a 
great number of facts that the Aurora is due to atmospheric 
electricity, the presence of which in the Polar regions he has 
proved, often in the region of the clouds, and sometimes nearer 
the earth. H e  shows that this light is the consequence of electric 
discharges, which in  these regions, constantly charged with 
moisture, operate slowly and continuously, instead of suddenly and 
producing lightning as in the equatorial regions and mean latitudes. 
He shows with reason that terrestrial niagnetism, to wliich we had 
attributed an 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 are capable of taking as they are propagated 
in a gaseous Conductor. 

The electric discharges which take place in the Polar regions 
between the positive electricity of the atmosphere and the 
negative electricity of the earth, are the essential and unique cause 
of the formation of the polar light--light the existence of which is 
independent of tcrrestrinl magnetism, which contributes only to 
give to the polar light a certain direction, and in some cases to 
give i t  motion. This islwliat I have always maintained, contrary 
to those who believe they scc in terrestrial magnetism, or ratlier in 
the induction currents which i t  is capable of developing, the origin 
of the polar light. 

21. OBSERVATIONS on the SPECTRUM of the AURORA made by 
M. AUGUSTE WIJKANDER and LIEUTENANT PARENT, of the 
Swedish Arctic Expedition in 18’72-73, under Professor 
Nordenskiold.-(Archives des Sciences Physiques et Natu- 
relles, vol. li., p. 25.) 

The Swedish Arctic Expedition under Professor Nordenskiijld 
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. 

The instrument employed was a direct-vision spectroscope, con- 
structed by Baron Wrede, and similar to that used by M. Lem- 
strijm in his observations on the spectrum of the Aurora. The 
instrument consisted of two prisms, one of which serves to refract 
and disperse the luminous rays, whilst the other brings them back 
to the first direction by total reflection. The prisms are SO far 
capable of motion, that the different parts of the spectrum can be 
brought on the system of crossed spider lines placed at the focus 
of the eye-piece. By a side opening and a mirror opposite to it 
the spider lines could be uniformly illuminated when necessary i 
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470'77 
468'78 
470'77 
4208'88 
489'08 
4G0.37 

40$:80 .. 
.. 

.. 
4208'20 

4160'2 

.. 
+0'85 - 

with this arrangement the position of the faint aurora-lines could 
be exactly determined. 

For the wave-lengths corresponding to the lines in the spec- 
trum, ;hngstrom's values were made use of, and the wave-lengths 
have been deduced from the rmdings of the micrometer screw by the 
following formula, which is applicable to the rays from D to H :- 
~~0~00046489~0'000009540(a-10)+0'0000004564~a-10)8 

+O* 00000002184(a- 10)8, 

where a is the reading of the spectroscope, and tho length of 
the wave. 

Observations on the solar 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 flanic of a candle. I n  a few cxperimcnts there 
was an accidental displacement, probably because a small quantity 
of dust or ice had pcnetratcd into the apparatus, and in these cases 
the d u e s  determined have been enclosed in brackets, and entirely 
omitted from the find result. A variation of one-tenth of n. revo- 
lution of the sci*e\v corresponds to  from 0~0000019 to 0 *0000007 
of a wave-length in the part of the spectrum where the Aurora 
lines OCCLW. 

The  first table contains the numbers found by M. Wijkander 
for the different yerim of lilies grouped according t o  tlie &Rerent 
days. The meawres of the inost brilliant ray of the Aurora are 
not included in tho table, since it is bright enough to Le easily 
determined by instruments of greater dispersive power. The 
time when the Aurora \vas most brilliant was spent in observing 
the other rayu, and tlie brightest lines have been measured in the 
intervals. The mean value found for the wave-length of the 
brightest ray was 0.0005572. 

The following are tlie lcngths of wavc, with their means and 
probablc errors, taking thc millionth of a niilliinetrc as the unit :- 

The following Table contains the measurements made by 
M. Wijkander. 

1- 

.. 4 B . W  ,. .. .. .. .. *. .. .. .. 6 .  .. .. 
4 S i k 6  4&86 ,. 4220'60 

,. 4'220'0'2 

.. .. 

.. .. -_---- 
4320'0 425.0 ,. +1)'35 l -  

1872. 

* .  .. 
*.  .. 

628'720 
6'24'07 
6'20'28 
G'2*4'86 
621.W 
GZZ'GO 

.. .. 
623'0 - + 0'43 

I .  

.I .. *.  .. .. .. .. 
496'86 
GOLl'20 
490.29 

407'31 
GOB'2G 

490'6 
---_ 

2 0 . 9 1  

630'40 
634'80 .. .. 
6si:40 .. 
G&:420 
637'46 .. 

.. 
635'0 
+031 
- 

2. 3. 1 . 4 .  5.  

.. .. 
48i:lS .. .. .. * .  .. .. .. 
.. .. 

487'1 .. 

6.  1 'I. 1 8. 
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- - 
,* - - - - - - - - 
- - 

The following table contains the measurements made by 
Lieutenant Parent. 

.. .. . . .. .. .. .. .. .. .. .- --- .. .. 

1872. 1 1. 1 2. 

4il.89 .. 
467'80 .. 
471'70 .. 
470'17 .. 
472'30 .. 
471'70 .. 
472'30 .. 
472.72 .. 
4G8'98 .. 
469'27 .. 
470.87 .. 
+0'6'h .. 
.. .. -- -- 

- 

424'66 .. .. .. 
43;:SO 
450'75 .. .. .. .. -- 
4.25'76 
+1'6S - 

.. .. .. .. 
SZi'39 .. .. .. 
&:OS 

620'72 
+1'11 - 

3. 1 4. 1 5. 

.. .. .. .. .. .. .. .. .. .. 48+:37 .. .. .. .. .. .. .. .. .. .. -_-- .. 487'37 .. .. 
- 

6. I 7. 1 8. 

827'84 
628'47 

62+:84 

.. 

.. .. .. .. .. .. -- 
62S.05 
+0'14 - 

_- -- 
lngstr6m - 1 .. 55G.7 1: .. 1 .. 
Vogel - 629'7 557'1 639'0 .. 523'3 
'LOmstrSm - .. GGG'9 .. 623'5 
Wijkanclor - .. 687'2 635'9 52S.9 52'3'9 

621' 601' 48;: i:::4 :: :: ~ :: 518'9 500'4 

.. 496'0 .. 469'4 .. 420'2 411'8 

. , 499'0 497'3 469'2 430'8 428'0 . . 
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The results of the observations entirely agree with M. h g -  
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 group of iron lines is very near, but 
does not correspond with them. 

22. OBSERVATIONS on the ELECTRICITY of tlie AIR made in the 
~ ~ V E D I S ~ :  ARCTIC EXPEDITION in 18’72-73, by M. AUGUSTS 
WIJI~AND~R.-(Archives des Sciences Physiques et Nata- 
relles, vol. li., p. 31.) 

Many attempts have been made to discover the nature of tho 
electricity of the air iii high latitudes, becnusc of its great iinpor- 
tance, especially with refcrcnce to the Aurora Borealis. E u t  the 
result of all these rcsearchrs has been that not a trace of elec- 
tricity has been found until the observations of MM. Bravais and 
Lottin, in the winter of 1838-39, at Bossekop in Nortliern 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 mere repeated without any 
result. 

On February 25 five, and on March 1 eight, experiments with 
kites ’were more successful, giving weak charges of positive 
electricity. 

The observers concluded that the air is charged with positive 
electricity in those regions as well ns in lower latitudes, but they 
had also found that tho air is a much better conductor of electricity 
in those regions than elsewhere. 

In  tlie first Swcclish Expedition in 1868, M. LemstrGm made 
observations with an clectromcter by M. Lamont as wcll as with 
a straw electroscope (Snow EIarris ?), but these instruments mere 
not sufficiently delicate to detcct tlie slight traces of electricity 
which arc found in thcse regions, and no trhces werc obtained. 

I n  the second Swedish >;xpeclition, 1872-73, a modification o f  
Thomson’s electrometer was inado by M. EIolmgen, who also 
gave excellent directions for innking the observations. 

The Leyden jar of Thomson’s clcctrometer mas replaced by an 
alcohol battery, the poles of which are attached to the quadrants, 
the opposite ones being conncctcd together. The needle is in- 
sulated from the quadrants niid is in connexion with the collect- 
ing BaIL The .whole was sealcd almost hermetically by B brass 
cover, and the air dried by cliloride of calcium. I n  employing an 
alcohol battery in place of‘ a Leyden jar, the readings made at 
different times mere more nearly on a uniform scale ; but, for the 
better comparison of the diffcrcnt readings with the strength o f  
charge, an nlcohol battery of 25 pairs was always connected up to 
the electrometer, and its effect measurcd before each observation. 

For the winter observations a special room or hut was built by 
means of saclrs filled with northern iiioss (7) at a distance of 8 
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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 certain periods a pole 
25 feet long was employed, which mas 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 

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 sonietimcs siniply of a hollow 
knob or ball, of about three inches in diameter,, mounted on a rod 
of ebonite five feet long, at  others of a lamp also, which could be 
screwed on to the top of the e1)onite rod by meails of a cross piece 
of ebonite one foot long. Tlic lamp consisted of a cup of metal, 
with its edges pierced, in tlie middle of which mas a reservoir 
with a rim of metal to hold the spirit. From the middle of the 
cup of metal a metal rod rz foot and a half long projected vertically 
downwards, wliich could be screwed to the ball of the collector. 

The  lamp was lighted and raised, and, when the spirit was burnt, 
the lamp mas lowered and brought to the elcctrometer. When the 
ball alone was einployed, it ivas placed in comninnicstion with the 
Earth by a iiietallic thread. IIowever, in measuring the electricity 
of the Earth tile lanip with no spirit was often used, because of 
the inconvenience of taking it off the ball. When there was only 
a weak chnrgc of electricity, constant contact was made between 
the collector and tlie clectrometer in order to take the measure- 
ments rapidly. I n  tbis case a cotton-covered copper wire covered 
with paraffiii connected the electrometer to the collector. The 
thread was stretched along inside the roof attached to some sup- 
ports by a thread, with as good insulation as possible, and SO as 
not to disturb the electrometer when the collector was rapiclly 
raised or lowered. Several experiments werc madc to test this 
arrangement. 

The  observations were made by M. Wijkander and Lieutenant 
Polander. 
In the autumn of 1872 experiments were made to  discover 

the electrical state of the air and of the Earth's surface, and there 
were nlways feeble traces of positive electricity in the air and 
negative electricity in the ground. The free air appeared to be a 
very bad insulator under the circumstances of the experiment. 
The deviation produced by the battery ceased at  once when it was 
removed. This was not from any defect in the electrometer, for 
tlie insulation was always satisfactory in a warm room. Thc 
experiments below show that the insulation was also good in fi-ee 
air When it waa very cold. 

I salient points which could have any disturbing influence. 
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I n  the month of January 1873 other results appeared. The 
experiments are given in the order in vhich they were made, 
and afterwards follow remarks on the meteorological conditions, 
as well as the temperature, which gives the best indication of the 
changes of weather. 

The conliexion between the electricity of the air and the 
weather mill appear from the meteorological observations :- 
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A few more successful experiments were made until May 24, 
but the charges instantly disappeared, although the insulation of 
the instrument appeared to be as 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 electroiiieter in a good 
state. The walls of the room allowed the wind and snow to 
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 thjinder and the existence of the Aurora. 

This is said to be due to the moistzcre 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 - Z O O ,  - 30°, and still lower, the air insulates better. 
Generally the air is electrified positively and the ground nega- 
tively. On several occnsions the air could only be regarded as 
itself holding a charge, and not as charged by induction from the 
Xarth, 

At certain periods of spring, when tho 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 come 
time the air seemed to have a tendency to be electrified negatively. 

I t  seems that there is a very natural relation between these 
facts and the Aurora, as far as conclusions may be drawn from SO 
few observations. 

I n  the months of January and Febriiary Aurorz were constantly 
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scen, and they were particularly numerous from 19th to 26th of 
February, then they ceased, to reappear on March 2nd ; at the 
same time changes were observed in the elcctricity of the air. 
The observers were driven to the suppo3ition 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 l\lai*ch 2 to March 11, the Aurora reappeared: during this 
time the air was a good conductor or, when it insulated coin- 
paratirely well, was positively electrificil. From March 11 the 
Aurora entirely ceased, and then follon~s a period of compnratively 
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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Clay-slate of S. Greenland; 331. 
Cleippides; 155. 
Cleta; 160. 
Climate of Jakobsliavn ; 258. 
Clio; 126, 133, 315, 318, 507. 
Clionc : 126. 136. 

230, 525. 

525. 
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CrenelIa ; 507, 5 17. 
Crossastoma ; 174. 
Crotalocrinus ; 534. 
Crowberry ; 287. 
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Diatomacea? ; 76, 195, 241, 267, 283, 

313, 314, 315, 317, 319, 366, 367, 
462, 517, 521, 529, 571. 

Dickie, Dr. G., Alga? from Cunibcr- 
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Greenland ; 280. 
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Dymas; 149. 
Dytiscidat; 141, 260, 502. 
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Elaoochnris ; 220, 236. 
Eleutherata ; 141. 
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Entomos traca ; 192. 
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Franklin, J.; 485. 
Franz-Joseph Land ; 596. 
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Galium; 208, 218, 219, 221, 230, 

383. 
Gall~nago ; 104, 
Galvina ; 126. 
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Gingko ; 380. 
Glacial conditions of N. W. Greeu- 

land ; 356. 
- powder ; 355. 
Slacier of Assasnk ; 437. 
- of huleitsvilc ; 389. 
3laciers, decrease of; 408. 
-in Spitzbcrgen ; 404. 

- of N. W. Greenland ; 358, 361, 
- of Greenland ; 402. 
Jlaucoriome ; 158. 
3lsux ; 220. 
fleehoma ; 220. 
2leichenia ; 375, 37G, 386, 387, 430, 

183,500. 

Garc fowl ; 110. 

501. 

218, 220, 222, 232. 

of Disco and Noursoak ; 407. - 

470. 
hology of Davis Strait and Baffin’s 

Bay, 111.. Sotherland on the ; 352. 
of E. Greenland hy P’r. Totila ; 
596. 



INDEX. 765 

Geology of Greenland, Prof. Nor- 
denskiold on the ; 430. - C. L. Giesecld on the ; 327. - of Noursoalr and Disco, Dr. 1%. 
Brown on the ; 467. - of Polaris Bay ; 553. - of Spitzbergen ;’ 593. - ofthe Arctic Archipelago ; 536. - of the Parry Islands, &e., Prof. 
Huughton on the ; 642. 

Geophila ; 124. 
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Ghmacerc ; 213. 
Glycera ; I7  I. 
Glyccria; 208, 216, 220, 237, 271. 
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Minerals from ; 319. - Hepatica: of; 273. - Insects and Spiders of; 141. - Lichen-flora of ; 284. - Lichens of; 278. - Mammals of; 1. - hlr. Taylor on Plants of; 242. - Miocene Plants of; 368,378. 

217. 

of; 146. 

minerals of; 496. 

from; 447. 

- MOIIUSCLI of ;  124. - MOSSCS of; 272. - Ostracods from ; 161. - Plants from; 225, 239, 241, 
524. - Polyzoa of ;  139. - Prof, A. Newton 011 the Birds 

- Prof. Nordensltiold on Mete- 

- Seals of;  35. - Sea of the Dutch, Scc. ; 312. - sinking of a part of;  482. - sonic Cryptogams from, col- 
lected by Ur. Brown; 253. 

- Tuniuata of; 138. 
Greenstone ; 333. 
Grcnier et Godron j 210. 
Greville ; 257. 
Grewiri ; 384. 
Grimmis ; 255, 272. 
Grey Seal ; 55. 
Grisebach; 210, 215, 331. 
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Harpins ; 156. 
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ERRATA ET CORRIGENDA. 

page 133, after line 6 from the top, iltsert Modiolaria faba, 0. Fabr. 
,, 163, line 3, for Cendroiiotus read Centronotus. 
,, 167, ,, 2,  for  Cythera read Cythere. ,, 184, ,, 20, for Chiridotu read Chirorlota. 
,, 205, ,, 2 0 , f r  Plantanthera read Platanthera. 
,, 217, ,, 5 , f o r  its Temperate regions rend Temperate Greenland. 
,, 220, ,, 28,f:r Serophularia read Scrophnlarin. ,, 220, ,, 34,jor Elcoclinris read IClmoeharis. 
,, 220, ,, 43,fi,r l’ologoninm reud I’olygonum. 
,, 221, ,, 39, for Polunioqeton read Polarnogeton. 
,, 221, bottom line, for Scheuzcria read Scheuchzerin. 
,, 230, line 32, f o r  Artcmesia r ~ a d  Artemisia. ,, 236, ,, 32,for Scheuchzeri read Scheuchzeri. 
,, 238, ,, 4, for Cistopteris read Cystopteris. 
,, 241, ,, 39,for &acornitrum read Itaconlitriufn. 
,, 255, ,, 14,.for Anlacoininm mad Aulaconinlum. 
,, 255, ,, 26,,f;,r Plocodiuin read 1’~acoilium. 
,, 257, ,, 7 from bottom, in  notc,.f;w Scorcby vend Scoreuby. 
,, 272, ,, 10, for And? 
,, 979, iu cliu neadm r, for nlOsSB5 read LICHEN& ,, 279, linc 1, for bolosaccion rend Halosuccioii. 
,, 282, ,, 13 from bottom, for CII~LOOJGSCCACILE read CIIROOCOCCACE,U. 
,, 283, in heading, add ALGB after PIUESIIWATER. ,, 308, line 3,fOr Riiiodina reud Rhinodina. 
,, 310, ,, 22,,fiir Arthopyrcnia reud Arthopyreniu. 
,, 375, in heading, for m u i c  reid AILCTIC. 
,, 380, line 19,for Lastred r(wd Lastrea. 
,, 498, ,, 8,.for vol. x. rcutl vol. i., 1857. 
,, 508, in the first footnote, r e d ,  ‘l’hc Hudcna and Tipula next following 

came from Pond’s Day ; but it is not clear whether the Arachida 
mine from Poiid’s Bay or from Port Kennedy. 

513, line lO,.for Seppula read Serpula. ,, ,, 519, ,, 30, for Arthodesnrus read Arthrodesmus. 
,, 576, ,, 8 from bottom, for l’ediini read Lcduni. 
,, 582, ,, 25, .fir Spachnuin reuil Splachnum. 
,, 583, ,, 8 from the hottorn,for subuletorum read sabuletorum. 
>, 587,  ,, 1, at top,for Eudopyrenium read Endopyreniiun. 
) j  592, ,, 11,for Nordpolurmer read Nordpolurmccr. 
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