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HYDROGRAPHIC OFFICE, 

Washington, D. C ,  Novemfier 1870. 
The valuable paiers of Doctors Petermann, Von Freeden, and Miihry, on 

the eastern and northern extension of the Gulf Stream, are republished in 
translation; not only for the fund of iiiformation they contain, of interest both 
to science and to shipping, and especially to whalers and seal-fishers, but 
also, for the purpose of promoting the coBperation of die latter in the inves- 
tigatiod of the relation of the currents and temperature of the northern seas. 

It will be seen on the accoinpanying charts that comparatively few obser- 
vattiom have been made, tlius'far, to the north of the ordinary routes between 
the'United States and Great Britain. I n  those more northern fields the 
whaling fleet is engaged at all timcs, frequently wintering there, and their 
inasters have ample opportunities for making valuable observations, as, being 
on the spot, they we able to take advantage of those favorable openings which 
are so rare, and for which expeditions, sent. out especially, have waited in 
vain. 

The Hydrographic Office will cheerfully receive any records and nial idhe 
most 'appropriate use of them, giving due credit to tlie contributors. 

Information, as regards the observations required, the forms for records, 
&c., will be found in the following pages. The instruments used should, on 
the return, be compared with standards, mid a full dbscriptioii of them sent, 
with-the record, in order that the observations may be properIy reduced. . 

The temperatures, in the German text and on the original maps, were 
according to Rdaumur ; they have been reduced to Falirenheit ; the decimals 
have been dropped, and the nearest whole degree substituted to prevent 
crowding the'maps. In the text they have been retained oiily where neces- 
sary. I 

The figures of reference iii the text refer to  tlic iiotcs which will be fouiid 
at the end of the utprb. Thcse have been giveii in full, whcre the references 
were in the German language, or where the boolrs referred to are difficult to 
obtain. 

. 

The remarks printed within braclrcts are by the Hydrographic Office. 
R. H. WYMAN, 

Captain U. S. A?, c 

in charge of Hydrograpltic Oflce. 
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I. 

THE GULF STREAM, 
AND TIIE 

KNOWLEDGE OF THE THERMAL PROPERTIES OF THE NORTH ATLANTIC 
OCEAN AND ITS CONTINENTAL BORDERS, UP TO 1870. 

(WITH TWO CHARTS.) 

By A U U U S T U S  P E T E R M A ” .  

FROM THE “ MITTHEILUNGEN,” BY THE GEOGRAPHICAL INSTITUTE OF JUSTUS .PERTHES, 
~ G T I I  VOLUME, 1870, PARTS VI AND VII. 



1.-INTRODUCTION. 

Five years ago, when urging the exploration of the polar regions, I took 
occasion to review briefly the oceanic currents, especially the Gulf Stream.’ 

Until then the Gulf Stream generally was represented, on charts and 
in the various text-books, as extending only to about the 45th degree of 
northern latitude, turning there toward the African coast ; the collception 
and the knowledge of it was confined almost exclusively to that southern por- 
tion of the system of North At,lantic currents. 

My own ideas, in 1865, of tlie extent, and of the immense volume of the 
Gulf Stream I expressed as follows : 

Instead of a weak and insignificant drift from Newfoiindland toward Europe, as 
heretofore represented, I consider the northern part of the Gulf Stream one of the 
mightiest currents of the world,. although comparatively but slow, not very per- 
ceptible on the surface of tbe oce;lli, and therefore of no great momeut to aaviga- 
tion. I do so, became ocean currents have to perform yet other functions than merely 
those of a strong surface stream In that view I conceive the Gulf Strenu1 to be ~1 
deep, permanently warm current from Newfoundland to the coasts of France, Great 
Britain, Scandinavia, and Iceland, up to Bear Island, Jan-Mayen, and Spitzberg.cn ; 
and along the western coast of the letter up to the 80th degree of north latitude, thence 
to  Nova ZemblR into the Polar Sea, passing the northernmost capes of Siberia and the 
New. Siberian Islands, where it appears on the charts as the Polynja of the Russians, 
discovered by Hedenstrijin sixty years ago, and fiilly corroborated by Wmngell and 
Anjou, its influence being felt perceptibly eveti as far east as Cape Jalrm We were 
the first, I believe, mho attributed to the Gulf Btream so iiiiglity an oxtarit and showed 
it as such on our charts thirteen years ago,  he^ addressing tlie late hydrographer of the 
British Admiralty, Sir Francis Beaufort, in  a paper which was printed by order of the 
British Perliament.2 

o n  that occasion I traced in detail the woiiderful and grand influence of 
the Gulf Stream from Newfoulidland up to  Cape Jalian in the vicinity of the 
Hehring Strait.3 

In  two moiiographs, published siiice, ‘<The Northernmost Land of the 
Globe,” and “The Expeditions to  the Arctic Ocean iiorth of Behriiig Strait, 
1648 to 1867,” I have traced a branch of the Gulf Stream up to Smith’s 
Sound and another warm current from the Pacific Ocean through Hehring 
Strait up to the polar lalid discovered by Kellett and Long.‘ 

Altl1ough, since 1865, high authorities have pronounced ap ins t  my theory 
of tlie extent and the volume of the Gulf Stream, I cannot but still maintain 

L 
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the same, and shall now produce the figures of actual observations, on which 
it is based, and without which we but drift into arbitrary suppositioiis. 

Before doing so, however, I shall refer to a few of thc iiuiiierous objec- 
tions raised against it. 

Mr. A. G. Findlay, the ineritorious Eiiglish hydrographer, in a discourse 
before the Geographical Society of London, held February 5, 18G9, inain- 
taiiied that the Gulf Stream proper, discharging tliro~gli the Florida Straits, 
has not sufficient width and depth to reach the coasts of Europe, or to affect ’ 
the climate of the latter, as with its diminishing velocity it would require one 
or two years to come over to Eiirope, during which time the temperature of 
the water would become too low to exercise aiiy iiiflueiice; further, that the 
G~i l f  Stream, after liaviiig reached Newfoundland, is totally aniiiliilated by 
the Polar Stream, and is not perceptible beyond; that the inild climate of 
Northwestern Europe cannot be attributed to the Gulf Stream, but results 
from the general drift of the North Atlantic Oceaii, and that the curreiits 
near Europe should be Hmignated as such a i d  named accordii~gly.~ 

That the Gulf Stream, in its course toward Europc, receives and unites 
with a drift corrcspontling in direction, is probalile and iiatural; but it is 
equally certain that the former is tlie main body or the principal stream of 
the general moveinelit of the Nortli Atlaiitic watcrs at all tiiiies of tlie year, 
as proved most positively by M:wy’s tlieriiial charts. 

Of continental rivers the expression is used that they liave their source 
or head and their mouth, but this does not imply that all the water emptying 
at tlie rnouth comes cxclusively from the sinall source. The F I o d a  Stream 
may be compared with the head of a great river which is swclled, in its course 
to the mouth, by tributaries. I n  tlie saiiic inaiiiicr, then, as a great river basin 
is naincd from the priwipal river, i t  appears proper and to the purpose to 
retain for the warni Xorth Atlantic current the iiainc (‘ Gulf Sircuin.” It siircly 
would be difficult to  ascertain where thc Blloricla SCrcaiii ccases really, wlicrc 
it receives tributaries, and how inaiiy, and what part of the tcmperaturc of 
the combiiicd stream is ascribable to the Floricla Stream, and what to  the 
tributaries. The m m e  “Gulf Stream ” has bccii adopted so generally for tlie 
great oceanic current wliicli bathes tlic European shores that it would rather 
be better to call the hcad and the first part of tlic course “Floricla Stream,” 
than to  use for the otlier part; a new a i d  complicated naiiie, iiistcacl of one 
long known and now used throughout. 
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In  io the essclltial features, the illherelit qllalitics of 
I refer, for tlie. preselit, t o  tlie two accompanying cllarts. 111 F i 1 ~ d 1 ~ ~ ~ ’ s  c’lart 

of the G ~ I F  ~ t r e a n l , ~  the stream terrninntcs bctwcen the 40th ami 45th de- 
grees of-northern Iatitude and iiear the 45th degree of‘ longitude west of Gree11- 
wich. I leave it to be inferred from my charts how far that can be justified. 

Fiacllay, however, does not deny the exteiision of a warn1 currcllt to 
Europe, and this is and remains the main point. But Messrs. Carpenter and 
Jeffreys, tlic scientific gcntkineii of the two British expeditions for deep-sea 
sounding, deiiy it distinctly. 

William H. Carpenter leaves it an uiisolvcd question whether the higher 
temperature of the North Atlantic, near the coasts of Scotla11d and Ireland, 
is exclusively solar, (caused by the suii,) or wlictlicr it results, more OF less, 
from the Gulf Streai i~.~ 

Tho iiifliiences of the Gulf Stream proper, (meailing by this the body of super- 
hetbted waters which issues through tlie “N;irrows” froin the Gulf of Mexico,) if it 
reaches t,liis locality at  all, wliiclr is very doubtful, could oiily affect the most super- 
ficial stratum; Biid tho same may be said of the surface-drift caused by the prevalence 
of southmsterly winds. 

Jeffreys is of opinion that tlie mollusca of this part of ilie ocean are 
lnostly arctic or iiortherii species, which would dis1)roTrc the theory of the 
Gulf Stream’s reaching to the coasts of Ireland and Scotla1dg 

The expedition, howevcr, ascertained the temperature of the water, at a 
depth of 1,000 fatlionis, i o  be 3 5 O . 1 ,  and at 2135 fhthoiiis, still 36’5. 
Compared with this, the deey-sea temperature of thc Gulf of Arabia, mid 
even of the waters under the Equator, will be foniid vcry low, sinking to 34’; 
ill general the dcep-sea temperatme of the tropical oceans is lower than that 
of the North Atlantic basin.10 

1 hc upper warin stratum of the Noriih Atlantic Ocean, bctmeeii Irelaiid 
and the Faroes, TVL~R, from the soundings of tlie two Ihitish expcditioiis of 
Carpeliter, computed to  have cz depth and width of not less than 700 to 800 
Ia11101n~,’~ which, OY course, excludes thc idca of a drift OF surfhce CUrre l l t ,  

and most strongly fortifies the theory of a deep, voluiiiiiious, warm stream. 
‘I’llerefore Carpenter and Jeffreys, while denying the extension of the Gulf 
Stream into those latitudes, p - o d ~ ~ c e  the strongest cviclence against their o\vn 
assninption. 

111 the United Statcs of Aincrica, also, where Maury lim canicd I h e  
thanlrs of ii~anliilld for his great labors to war^ t11e bettcr IinowlecIge of t l~c 
O C C ; ~ ~ ,  voicca have been raised lktchly agniiist thc cslei is io~~ of‘ tllc G~tlf 

He says: 

. 

r i  
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Stream beyond the apliroximate middle of the North Atlantic, the 40th degree 
of longitude west of Greenwich. Hon. Charles Daly, the president of the 
American Geographical and Statistical Society, in his annual adclress of Jan- 
uary 25 says: 

With the view of ascertaining what we‘ really know respecting the velocit,y and 
course of the Gulf Stream, I applied to one of the oldest members of the society, C .  W. 
Blunt, esq., whom, as tlie head of the well-known house that Bas, for nearly a century, 
prepared and publislied the charts that liave guided the American mariner in every 
quarter of the globe, I considered the most competent person, with whom I was ac- 
quainted, to furnish the information. I submit his reply : 

iL.Dnecamber 22, 1860.-1 send you my North Atlantic memoir, which contains all 
the acrnrete information (I am sorry to say, not a great deal) about that much inisrep- 
reseuted current of tlie ocean, the Gulf Stream, which body has to  bear with the inven- 
tions of Maiiry, the stupidities of weather predictors, and the nss~unptions of meteorolo- 
gists, enough, either of them, to crush out the vitality of anythiug which has not so per- 
fect an organization as the Gulf Stream has. Tho only accurate observations we hare of 
the Gulf Stream are those of the United States Coast Survey, directed by Professor A. 
I). B a c k  * # * * * Beyond the Western Islands, 1 believe the Gulf 
Stream has no existerm, and that the alleged eiTects of it on the climate of the British 
.Islands are due to the assertions of the class I have spolmi of in the first paragraph of 
my letter. * # * The Gulf Stream, as a current, I believe, entirely ceases 
and loses all its equatorial heat to the eastward of the lougitudo of 40 degrees ; the set 
to  the east is that of the general set of the North Atkantic, and the temperature of the 
water is that of the general teiuperature in those regions.” I2 

So much has of late been written against the Gulf Stream, or against its 
extension toward Europe, that influential journals of Eiigland, circulating in 
educated society, put down the entire subject as a humbug.13 

In Germany a better knowledge of the Gulf Stream is now firmly es- 
tablished. The various #charts of tlm world by Dr. Hermann Berghaus, 
especially his great chart and his small Mercator’s chart, showing the currents, 
in Stieler’s Atlas, (No. 9,) are the best and most accurate representations exist- 
ing of the oceaiiic currents, and contain more valuable and  reliable informs- 
tion about them tEiari everything else which has been written thus fhr. The 
memoirs of Dr. Adolf Muhry, among others his latest, “The Theory of 
Ocganic Currents, Gottingen, 1869,” are at  the head of text-books. 

There still are, however, authors in Gerniany who plead for the views 
of Findlay or Blunt. Dr. H. Romberg, in a lecture, delivered February 
15, 1870, before the Society of Natural Sciences of Bremen, on the subject 
of occanic currents, and on Dr. Miihry’s memoir, just cited, pronouiiced “that 
the importance of the Gulf Stream to the climate ot‘ Europe appears to him 
to be overrated, a i d  that probably a drift, more than the ’Gdf‘ Stream, 
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carries the warm waters toward the coasts of Western Europe.’714 A s i d e  
glance at my two charts will show that, on the coiitrary, this influence has 
heretofore been underrated. The  “History of the Gulf Stream,” by J. (3. 
Kohl, and the latter’s views, are characterized inopt conclusively by the ~10s- 
ing passage of the book. 

All. late hydrographers have represented the Gulf Stream the same as Findlay, 
partly on his authority. The picture he draws of it, which also has been reproduced 
on the chart of the Atlantic currents accompanying Captiin A. B. Beecher’s book on 
the navigation of the Atlantic Ocean, may well serve as a type of the theories adopted 
of late in regard to the extent of the Gulf Streain.I5 

According to Kohl, Mr. Findlay is assuming the Gulf Stream to 
proceed around North Cape, ‘ along the coast of Siberia, and along the Arctic 
archipelego of North America, (revolving around the North Polc,) and thence 
through Davis’s Strait into Btlffids Bay, back again into the Atlantic Ocean.”15 

There can be no stronger contradiction and more positive protest against 
this assertion than the memoir of Findlay, published February 8, 1869, in 
which he cuts off the Gulf Stream on the meridian of 45O W. of Greenwich, 
going back even to the time before Reniiell, who already, in 1832, had pro- 
duced it to the Azores, beyond the 30th degree west of Greenwich, bending 
it there toward the south, in which there is at least common sense; while it 
is contrary to the laws of nature to cut it off, without any motive, in the 
middle of the ocean, as Findlay has done in his latest chart.16 

ICohl, in his memoir of 1868, ignores the most important authorities for 
the Gulf Stream ; for instaiice, ’nlaury’s tlierinal charts of 1852, Andrau’s 
“ Onderzoekiiigen niit den Zee Thermometer, 1861,’I and a series of observa- 
tions and explorations north of the regions discussed by the above. Stations 
for the observation of the temperature of the sea existed there before 
1568; for instance, at Reiliiavik since May, 1832, and those of the Scottish 
Meteorological Society, exttending as high as Stykkisholiiir iii I c e l a d  

Kohl conteiids “that, up to 1868, all the operations in the Gulf Stream 
had been carried on in summer time, and that, therefore, but very little is 
kliown of the temperature and the other properties of the stream during the 
winter A glance at the chart, “The  Gulf Stream in Winter,” will 
show how ill founded this assertion is, since most of the observ ;I t’ ions re- 
corded on its face did exist before 1868. Maury’s thermal charts, published 
1852, contain thousands of good observations; Andrau’s “ Oiiderzoekiiigeii 77 

of 1861, (pages 7, 8, and 18,) give alone for the three winter months, Dccein- 

It is said t h e :  

* 



ber, January, and February, the mean values of 8,176 single observations in 
the Atlantic Ocean, up to 49O N. latitudc. 

The three charts accompanying Kohl's book extend not flirther north 
and east than 473" N. (south coast of Newfouiidland) and 3 0 O  W. of Green- 
wich, (the Azores.) 

To  sum up, there has been too much written about the Gulf Stream, 
while too little has been-shown by charts. 

2.-CONSTRUCTION OF THE TWO ACCOJTPANYING CHARTS, '(THE GULP 
STREAM IN TEE SUMMER, (JULY,) AND I N  TLTE MTINTHR, (JAKU- 
ARY,) 77-AUTHORITIES. 

My current chart of 186518 represented the currents of the globe, with 
the exception of the equatorial belt between 20' N. and 20° S. latitude; and 
my conception of them, at that time, has, in the main, been proved correct 
by tlie subsequent researches and obscrvatioiis. The  two new charts of the 
Gulf Stream, accoinpanying this, are intended to show it 011 a scale about 
thricc as large, and to exhibit the proofs for the correctness of tlie represent- 
ation by the figures actually observed and the curves constructed from them. 
These figures, however, are only a selcctioii from tlie many 011 my large worlr- 
ing sheets, which embrace all the months of the year; while the limits of this 
periodical permit to be representcd only the two culmiiiation months, July 
and January. 

On the charts the Gulf Stream may be traced from step to s tepby hun- 
dreds of figures, expressing the mean values of inany hundred thousand single 
observations. To do so unbiased, it will be well to cast loose from the the- 
ories of Rennell, Findlay, and others, which, for thirty-eight years, have been 
in the way of a correct conception of tlie Gulf' Stream phenomenon. 

The  most iinportant authorities for the Gulf Stream have been, durillg 
the last eighteen years, and still arc, the wild and current charts of thc North 
Atlantic, prepared, under the direction of Lieutenant Maury, at the Unitcd 
States Naval Observatory, and pihlished by the Government of the Uiiitcd 
States,'9 on which the observatioiis for the tempcraturc of the surface of the 
ocean, made on board of a very grcat nuinhcr of ships, arc rccorded in a 
inaiiner so as to distinguish betwecn the figurcs for each of the twelve rnonbhs 
of the year by thcir color, their size, aiid by the way of their being printed, 



(upriglit, slanting, or reversed,) whicli, however, is quite difficult. The eiglit 
sheets contain not less thaii’27,485 figures, which, in mazny places, are Printed 
not only very close but even over each other in the various colors; thus creat- 
ing a confusion, wliicll is still furtlier aggravated by the addition of a 1~111hr 

of isothermal lilies, denoting the temperature for every ten degrees in fixh 
month. No one has ever yet, to my Bizowledge, taken the pains to make an 
exhaustive use of all the figures on these sheets. 

Professor Schmid, in his excellent and very complete I ‘  Coiiipendiuni of 
Meteorology,’”” reproduces the isotlieriiial curves of Mniiry on twelve charts, 
one for each month, without any figures of observation, aiid takes occasion to 
criticise Bfaury’s tlieriiial cliarts as follows : 

The more rich the material, the less clear is the representation. In fact, even with 
groat attention and aided by a good eye sight, it is difficult to find the may through the 
mass of figures and lines, and it is much to be regretted that there is not a table of fig- 
ures appended to the graphical representation, addiiig clearness to  accuracy and pre- 
cision. Tho inflections of the isothermal lines are so very sinuous that one rather sees 
in them accidental deviations of some single observations than the probability of a, 
general mean value; the waters of the ocean are too agitable, and, in the +bolo, too 
much agitstod, to look‘ for rigidly-defined lines, expressing the relations of the various 
parts toward each other. 

In constructiiig charts everything depeiids upon a sound gencralization, 
answeriiig the purpose. If, for a general chart, one should but  accurately 
COPY the topographical charts of the various parts, the representation of the 
whole would be Yery defective, waiitiiig especially in geiicml characteristics. 
Still worse would be ail isothcriiid chart, if it were atteiiipted to have regard 
to every elevation of a few huiidred feet, which iiiflueiices the teiiiperature ; 
a complete labyrinth of lines, from which coinlmratively notliiiig could bo 
derived, would be the result. 

Maury’s isothermal lines do not show the substance a id  do iiot convey a 
clear representation of his valuable figures. I have constructed, therefore, 
from the latter, iiew i ~ o t h e r l d  lines, representing as accurately as possi1)lc 
nienn values of the temperature of the occaii. Most of the small differences, 
in detail, iiiay result from the extent allotted to the monthly period, as it is 
probable that the observations obtained 011 the 31st of July agree better wit11 
t h e  of August 1, than with those of July 1. 

The secoiid principal source of the bizowledge of the Gulf Stream is 
‘(The Observations of Dutch Navigators,” published at the C X ~ C ? I I S C  of tlie 
Netlicrlaid ~overiiineiit, 18G1.D1 But, while Maury’s figures go bcyoiid the 



60th degree of north latitude, these reach only to the 49th degree, aiid are, 
besides, only the deduced mean values, and not, as on Maury’s charts, the 
actually observed figures. The Atlantic Ocean has been, for that purpose, 
-partitioned into squares of one degree of latitude aiid five degrees of longi- 
tude, and the mean is taken of all the observations in each of them and 
recorded. On my chart I have designated thein as “ Andrau’s mean vitlues,” 
tlie chief of the Royal Netherland Meteorological Institute in the Navy De: 
partment, Lieutenant Andrau, of the Netherland navy, having prepared the 
book. 

These mean vplues are given in twelve tables, and represent 44,747 
observations, viz., 3,477 for January, 2,049 for February, 3,534 for March, 
3,566 for April, 3,771 for May, 4,550 for June, 3,742 for July, 4,837 for 
August, 3,840 for September, 3,241 for October, 5,490 for November, and 
2,650 for Dccember. There are added also four isotherinal charts, two for 
February aiid August, and two others for the ineaiis of Fcbroary and March 
together, and for tlie nienns of August and September together, showing the 
isothermal lines for every five degrees Celsius, in some parts for every degree. 

On niy charts Andrau’s mean values occupy principally the southeastern 
part of the North Atlantic Ocean from the West Europeaii coast to the Azores, 
and beyond them ; on the whole they agree excellently with Maury’s figures, 
from which they are distinguished on tlic charts by difference in the type. 

For the part of the occan from 50° to 55O N. latitude, already so well 
provided for by Maury and Andmu, there are also various other series of 
observations, for instance, the report of‘ the British Meteorological Institute, 
iiNon-official, No. 2,7722 but the figurcs on which llicse arc based are repre- 
sented by diagrams in profile, aiid caiiiiot bc clcduced with accuracy from 
them. Moreover, the results of &laury’s and Andrau’s figures are not likely 
to he changed materially by additioiial datu. 

There are, further, the “ Mean Values” of Whitley,23 from the observations 
during five years on board of the vessels of the Cunard Steamship Line 
between Liverpool and New York, from which the monthly ii1eans are coni- 
puted for each five degrees of longitude. A table of these i m a m  has already 
been published in the (‘ Gcographische Mit thei l~ngen.”~~ 

To use these mean values for isotherinal charts would not only be of no 
profit, but they might, besides annoying, actually corrupt the other data, as 
there is only the longitude recorded for position and not the M,itude; if the 
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latter is deduced from the average course of the steamers, thc \dues for tern- 
perature are cvideiitly too -1iig1i ; the s~iips, in fact, deviate 011 tllcir various 
trips too inuc~i from tlie average course, as testificil hy thc more c o 4 e t e  
records of‘ the vessels of the Montreal Ocean Stcamship Coinpaiiy , plyi% 
between Glasgow aiid Liverpool, and the Strait of Belle-Isle. 

Of the results of the various local observations by Whitley, in the sea 
around the British Isles, I will ineiitioii as of interest oiily the iiietin tenipera- 
ture on the line “Hull to H~rnburg,’~ for January 18G9, which is 43.O 

Of the o1)servatioiis mliicli havc been made north of Maury’s and An- 
drau’s fields, those by the Scottish Meteorological Society and the Norwe- 
gian &!feteorological Institute, since Jaiiuarp 1857, arc by far tlie most im- 
portant, marking a new epocli in th’c history of the Gulf Stream. They are 
carried 011 during tlie entire year, in each iiioiith of it, at fixed points of the 
coast, aiid embrace Scotland, the Orkney . Islands, Slictland, Iceland, and 
Norway u p  to Fruholinen in 7 1 O  OG’ N. latitude, in the viciiiity of the North 
Cape. 

Alexander Buchan, the secretary of tlie Scottish Society, in a most idnable 
Irloilograpll ‘( On the Temperature of the Sea, 011 the Coast of Scotland,” pub- 
lished 1865, reviewed minutely what the Scottish 3fetcorological Society liad 
done so fix for oceanic meteorology with its own private mealis? That 
iiieiiloir is, in various respects, the iiiost important existing 011 the tempera- 

tare of‘ the ocean. The antlior arr ivx at the conclusion that the sea n ~ o u n d  

Scotltand constitutes a pm*t O f t h e  Gulf Xti-eam. 
A line drawn froin Cuba across the Atlantic OceiIll to the k’nroe Islands trarersas 

water of a higher teiupsr:ttnre than can be found east and west of it, and indicates a 
northerly current in that direCtiqI1.26 

The follomiiig are the monthly mean values and the extremes observed 
at the ten Scottish stations. On the two charts they, RS also those of‘ Icelaiid 

..__ 

H e  says: 

and Norway, are marked 
west of Obaii and Trinity 

space. 

2 

by different type aiid dots in rcd color ; the seas 
arc omitted, as of less importance aiid for want of 



Sea temperatures, at the deptlt of G feet, at teie stations on the coast of Scotlaiad, January 185i  to August 1565, and 1869.27 

Highest and low- 
est temperature 
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The observations at East Yell for the Shetland Islands, for January, which* 
were omitted by Buchan, I have also made use of for my ~ b a r t ~ ,  deeming 
them very important. 

Mr. Buclian has had the goodiiess to send me the following details em- 
biwing tlie results of the observations at the stations of tlie Scottish SocietJy 
iiz Iceland and the Faroes, up to October 1869y9 

The moiitlily incaii for January is 45'.7.*' 

- 

May. June. July. Aug. Sept. Oct. Nov. Ucc. 
- ~ ~ _ _ _ - ~ - I _ _  

0 0 0 0 0 0 0 0  

. -  ___. .____. ._____ .__._. .___.. 43.2 35.8 34.5 
36.7 43.9 49.8 50.0 47.7 44.1 41.2 37.2 
41.7 46. 4 50.4 49.1 48.0 42.3 39. 6 37.2 
.- -_.- ..___. ._ -_-. _ -___.  ._____ .____. .___- .  .__-.. -------- 
39.2 46.1 50.0 49.6 47. 8 43.2 39.0 31;. 3 I 

Mean temperature of sea and air at the stations of the 8cottish Ilfeteorobgical 8odety on 
Icelad and the &roes. 

Year. 

1866 ..--_. __-. ___-.. 
1867 ._ .__. __. - .____. 
1863 ..--.. -... ..-__. 
1869 . - - -_. - -. . . . . -. 

Mean ...... __.. 

SEA TEMPERATURE. 

Jan. 

0 

- -  - -- .  

30.4 
35.1 
36.7 

34.0 
- 

STYRKISIIOLMR, ICELAhm, (LATITUDE 6 5 O  4' N., LONGITUDE 2 2 O  43' W. OB GI~EENWICII.) 

Feb. 

0 0  

- _ _ - _  
30.2 
31.3 
31.8 

31.1 

Mar. 1 Apr. 
__.__L_ 

u 
-.--_. ..___. 
31.1 30. 6 
30.6 35.8 
..._.. ..___ 
30.9 33.1 

--- 

1866 . . - __. . __. _ _  ~ 

1807 ._- ..-.. .__. .__. 

1869 ..---. _..__._._. 
Moan .... ._. _.. 

1868 .---...----_ _ _ _ -  

- - -. - _ _  ~ - . - - - -. ~ - - - -. . - - - -. 
30.4 31.1 32.9 35.4 1 42.8 47.3 

34.7 33.1 35.4 38.7 42.1 46.2 

33.2 31.7 33.4 I 36.3 I 43.5 146.8 

34.7 30.9 31.8 34.7 45.3 47.1 

----- 

44.4 
44.6 
37.2 
.____.  

.____.  
52.9 
48.0 

_ _  
38.1 35. 8 
41.4 39.0 
36.0 55.4 
.___- .  _ _ _ _  _. 

--I- 

60.4 
- 

50.4 
51.1 
49.1 

50.2 
___ 

47.7 
49.1 
46.4 

47.7 
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Apr. May. 
--- 

0 

29.5 30.4 
26.4 36.5 
36.0 40.1 
.___ -. .-_--.  

TEMPERATURE O F  THX AIR. 

Junc. 

0 0  

41.4 
43.9 
43.7 
. - - - - .  

SITKKISIIOLMR. ELEVATION, 37 FEKT. 
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~- 
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-- 
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. -__ _ _  
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_.___. 

AUK. 
-__ 

4!). 1 
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S q t .  

46. 0 
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Oct. 
-_ 
40. (i 
43.1 

Nov. 
___ 

37.2 
38.5 

Mar. July. Aug. Sept.'/ Oct. I Nov. Dcc. 

0 

12.4 
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26. 8 
.__--  

0 
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___.. 

0 
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0 
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C 
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b 
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32.7 
32. 0 

0 

43. 0 
47.3 
45.3 

I 
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__ 

41.9 36.1 32.7 i l  29.5 
__ 

REII~IAVIIC. ELEVATIOH, 10 BEET. 

__ 

31.8 
38.3 
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. _ _ - _ .  

__ 

30.0 

33.1 
32.7 . 
.____.  - 
32.0 

._._- 
42.8 
45.3 
41.7 

. -__-  

33.1 
38. 3 
34.5 

21. 9 
31.8 
34.7 

27.7 
23.7 

26.5 

27.5 
27.7 
26. 8 

39.9 
35.1 
._.__. 

m . 5  25.9 
__ 

27.3 35.4 43.3 46. G 51.1 49. G 46.7 37.5 I I i i l I l  35.4 

39.2 
37.4 
37.9 

I . _ _ . .  

38.5 
34.7 
36.5 

34.5 
38.3 
3s. 6 

41..9 
41.2 
39.0 

42.8 
46.2 
40.6 

49.1 
49.3 
47.3 

51.1 
51.8 
50.7 

45.1 
41.9 

42.1 
36.5 

52.7 50.9 
50.9 46.6 
50.2 _.___ 

38. 1 
_-___ 

13esides these, tlicrc cxist for Reikiavik the observations of Dr. Thorstein- 
~ 0 1 - 1 , ~ ~  wliicli I even prefer to those of the Scottish sldtioiis, as they exteiitl 
over a fkr greater pcriod-20 to 22 years. 

Tlie diigrcnccs, in the inenii vaGes, bctweeii the latter nnc1 the obscrva- 
tioiis of' t~ ie  Scottisli Society, wliicli olily csteiitl ovcr tliree years, will bc 
sceu from the followiiig: 

__ 

I h .  Ap I'. Jinio. I Jiily. 
1 

37.2 
36. 3 

. ~- .. 

44.6 
49. 5 

49.3 
46. 8 

52.9 
50. 4 

35.8 
36.7 

__ 



I I I I 

Jnuo ..-__. ... __. __._ 
July ._-__.. ~ _____._. 
August - ____.. ._ ___. 
September __-__. __._ 
Octobor ._.___ - _____.  
November. -.-. - -. . . -. 
Docurnbcr. ..___. __.. 

49.3 
52.9 
49.1 
46.0 
40.6 
37.2 
35.8 

21 
22 
22 
21 
21 
21 

57 
61 
61 
56 
48 
56 
42 

223 
263 
262 
25x3 
237 
195 

Date. 

41 
4 7  
43 
39 
29 
29 
31 

1833 
1841 
1851 
1833 

1833,1834 
m a , i w 2  
1533,1843 
1833,1843 

1843 
1843, 1852 
1838,1842 

1844 
1840 

1836 
183F 
1836 
1836 
1843 
1832 
1848 

- 

1848 
1844 
1851 

tonipern- 
tusc. 

30 
31 
31 
32 1836, 1837 

Year. 

1867 ,_._.. 
1868 ._._.. 
1869 ._._._ 

1 37 I 1851 

- _____ 

Jnn. Feb. Mar. Apr. May. Junc, Jiily. Aug. Sopt. Oob. Nov. Dee. 
-----------_I_--- _I_ 

0 c 0  0 0  o o c o o  0 0  

.___.. . _ _ _ _ _  ____._ ____._ _____.  . - -__. ..___. ._ --.. 44.1 43.0 40.3 37.8 .__._. ._. 
3 G . O  35.1 35.6 37.4 37.G 42.6 45.5 48.4 47.1 44.8 42.6 39.2 _____,_._ 
39.6 37.8 38.1 37.9 39.4 43.2 47.7 47.3 . _ _ _ _ _  _ _ _ _ _ _  __.___ .____.  ~ _.__. ._. 
--__---_I----- 

. Observations of the tentperatwe of the sea on  the coast of Nortvuy, by tlie Norwegian 
Illeteovotogical Imtitzcte. 

FI~UIIOLMJCN, LATITUDI(: 7 1 O  5%' N., Loacrrum.23G 59&' E. OR G~~XEXWICR. 

_. 
_l___-l 

1 8 5 9 . . - - . - 3 7 . 6  35.1 34:s 

VILLA, LITITUQE 640 32' 50" N., LONGITUDE 10u 

___ 
54. 0 
58. 1 
53. 6 

55.2 
-- 
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Feb. 

- - - - . 
41.5 

41.5 

Observations of the temperature of the sea on the coast of Norway, &c.-Continued. 

O m ,  LATITUDE 62O 52' 40'' N., LOSGITUDIC 6 O  32' 45'' E. OB @I: ~YNWICII.  : . 

Mar. 

-- 
0 0  

- - - -. 
38.8 

38.8 

Aug. 

0 

57.4 
52.3 

54.7 

Scpt. 

__- 
0 

54.5 
49.6 

52.0 
-- 

- 

1867 .____. ._____  _ _ _ _ _ _  _ _ _ _ _ _  . _ _ _ _ _  
1868 ._____ 40.6 40.3 40.6 42.1 
1869 _ _ _ _ _ _  43.0 _____.  .____. 42.6 

Moan __.. 41.8 40.3 40.6 42.4 

____.. .____.  . _____  _ _ _ _ _ _  52.2 50.2 46.4 43.5 
43.7 52.2 53.4 60.4 66.8 52.7 47.8 45.7 
45.3 47.3 52.3 54.7 54.0 . - -___ ._____ _ _ _ _ _ _  
44.5 49.8 52.8 57.5 54.S3I 51.4 47.1 44.6 

------_- 

1867 _ _ _ _ _ _  
1868 .._._. 
1869 .____. 
Mean __._ 

_ _ _ _ _ _  _ _ _ _ _  
38.5 40.1 
41.0 42.1 

39.7 41.1 
- __ 

40.1 
41.7 
._._.. 
40.9 

_ _ _ _  ..:... 
___._.__ _ _  
.._..._ __. --- 

48.4 

58.6 61.2 
62.8 64.4 
57. 6 59.4 --- 

57.2 
56.7 
56.5 

1867 ._. _ _ _  
1868 ._._.. 
1869 ._._. ~ 

Moan .__. 

. ~ - _ _ _  . _  _ _ _ _  
36.3 41.0 
38.7 40.6 

37.5 40.8 
-- 

51.1 
51.4 
. . - - - . -- 
51.2 

46.0 
45.3 
. . - - . . 
45.G 

__ 

Nov. 

- 

Dee. 

__ 
Y 

43.0 

May. June. July. I I  Apr. Oct. 

- 1 - - -  
0 

41.9 
39.9 

44.6 49.3 54.3 
43.0 o l o l o  46.2 50.0 

0 

46. 6 

40.9 43.8 47.8 52.1 l l  46. 6 
__ 

43. 0 
- 

50.5 
52.0 
.____. - 
51.2 

46.4 
47.1 
.__-- .  - 
46.7. 
___ 

._.__..___. 1 .____. 55,8 59.4 57.6 
41.4 46.8 53.4 56.7 61.7 57.2 
42.4 4fi2 48.0 83.4 66.8 53.8 

41.9 46.5, 60.7155.3159.3 56.2 
--___--- 

.____. 
39.6 
40.3 

39.9 
__  

- 

37.6 
34.9 

1868 . _ _ _ _ .  32.2 37.2 
1869 ~ _ _ _ _ _  37.0 39.5 

Meau _ _ _ _  34. ti 36.4 
-- 

36. 3 
~ ~~~~~~~ 

40.8 148.4 155.7 161.1 162.9 157.8 151.8 145.7 ~ 39.7 I 47.7 

LISTER, LATI'NJDl3 58' 6' N., LONGI'I'UDB 6' 34' E. OB GREENWICII. 

. ____  
41.2 
39.0 

40.1 
- 

.-_-_.  
44.6 
43. 2 

51. G 
48.4 

54.5 
52. 5 

43. '3 1 50.0 5 x 5  

i I 
39.2 
37.8 

38. 5 
- 



Of equal importaiice with tlie observations of the Scottish Meteoro1%ical 
Society are the abme by the Norwegian Meteorological Institute tlt Chris- 
tiania, which has existed since 1866 under the direction of Professor 310k 
supported by the g~vern ine i i t .~~  The stations of the institute extend alolig ih 
entire Norwegian coast, from Toruligeii and Liizciiiermes, in the south, to Fru- 
holineii in the north, (57' 59' to 71' 5' 45" N. latitude.) Professor Mohn 
kindly sent me the above t~ible.3~ 

Since then he has published two memoirs, containing the same results, 
but o d y  the mean values of the whole series of observations, mid not the 
results of single years.34 The ohservatioiis are made once or twice, so~netirnes 
thrice a day ; the diurnal fluctuation of the temperatiire of the sea does not 
exceed a few tenths of a degree. 

I copy from the first memoir (p. 7) tbe following table of the aiiiiual 
means of the temperature of the sea, from the observations of the Norwegian 
Institute and the Scottish BIeteorological Society : 

Diffiirunco 
of \v ar111 est 
and colilost 

111011 th. 

0 

ID. 3 
18.9 
8.8 

11.7 
11.5 
12.1 
12.6 

12.1 
17.3 
14. G 
15.8 
11.2 
Id. 7 
20.2 
15.9 
17.3 
19.3 
24.3 
23.2 

- _..... __. 

283 

0 

34.5 
37.4 
42.4 
44.8 
46. G 
45.3 
44. G 

--_. .-. 
45.7 
46.8 
44.8 
44.8 
36.1 
38.7 
40. G 
41.2 
42.4 
42.8 
44.8 
42.8 
41.7 

Summer. 

0 

48.2 
49.3 
48.4 
62.9 
6.1. 3 
64.0 
53. 1 
53. 1 
54.1 
57.2 
64.1 
64.7 
45.7 
BO. 7 
63.1 
61.6 
53.1 
55.0 
58.3 
57.0 
59.9 

Autumn . 

C 

43. 3 
42.8 
4G. 8 
52.5 
51. G 
61.4 
52.3 

51.4 
50.7 
50.7 
50.7 
43.7 
42.4 
46.0 
49.6 
51.4 
51.4 
51.4 
52.7 
51.8 

- . - - . . . - - 

Tunr. 

0 

39.8 
40.8 
45.1 
49.1 
49.3 
48.9 
48.6 

48.9 
48. 9 
47.8 
47.8 
41.2 
41.5 
43.5 
46. 2 
47.3 
47. R 
48.6 
48.4 
47.8 

..-_. ..__. 



V;mG _.____.___-. 
Rammerfost - - -. - - 
Kofjord ..._.. .___ 
Tronisii ~ .___ ____.  
Bodii .____._.____. 
Ytteraeu .____ _ _ _ _  
Christiansund -. . . 
Aalosund .____. _. 

0 1  

70 22 
70 40 
69 57 
69 39 
67 17 
63 49 
63 07 
62 29 

;; 
c 

< 3  -- 
0 0  

47.3 
53.1 
54.3 
48. G 
54.5 
55.8 
54.7 
54,5 
58.1 
G2.4 
55.4 
58.8 
61.2 
61.7 
52.0 

3 
go 

48.2 
50.5 
54.3 
40. G 
54.1 
65.8 
55.4 
55.4 
57.4 
GO. 4 
57.3 
58.1 
G0.G 
59. 4 
50.5 

4 -  

i 4  
0 0  

21.6. 
24.3 
21.9 
23. 5 
27.5 
27.1 
36.1 
37.8 
35.6 
:12.5 
37.6 
34.2 
3%. 0 
25.6 
17.8 

d 

5 8  
E $  

-- 

32.2 
35. 4 

33.6 
35.1 
38.7 
40.1 
43.2 
43.9 
44.4 
45.1 
44.8 
43.9 
43.7 
4 1  2 
32,s ---- 

From the second niernoir of Mohn, ( (  Oversigt, &c.,”~’ I take the follow- 
ing table of the ineaiis of’ tlie observatious made liitlierto- of tlie tein1)erature 
of the air: 

Position, $c., of the  Norwegian meteorolo.qicn1 stutiows. - 
cr 

Fi4 .H 

.+ 3 g  
0 %  
rc 

to h 
G O  
2 
0 1  

31 07 
23 40 
23 02 
18 58 
14 24 
11 14 
7 45 
G 09 

I 

0 1  

60 24 
60 19 
59 09 
58 02 
59 05 

59 55 
62 05 

7 
25 
7 
7 
7 

31 
4 
- 

12 
1 
4 
4 
2 
2 

12 
7 
4 

17 
11. 
5 

I 

Tmyerature of the air, ?tionthly w a n .  

k, 
r j  

G 
4 
d - 
0 

19.8 
42.3 
15.4 
20. 1 
26.8 
26. 1 
32.7 
34.2 
31.8 
32.4 
34.0 
30.6 
28.0 
‘L3.0 
17.4 
__ 

F; 
2. c 

Y 

6 

e e 

$ 
3 
k - 
0 

23.2 
26. 1 
20.3 
25.0 
20. :: 
28. G 
34.2 
35.1 
35.1 
34.2 
35.4 
3 . 8  
31. G 
28.0 
20.3 
__ 

e .* 
h 
k 
4 - 
0 

28.8 
30.2 
29.7 
30. G 
34.0 
xi. 0 
39.0 
39.9 
40.8 
42.4 
39.9 
39.4 
39.4 
38.7 
30.4 
_I 

6 
E 
r, 
d 

__ 
0 

41.4 
46. 0 

47.7 
47.7 
50.0 
53. 1 
52.5 
52.2 
55.8 
57.6 
53. E 
55.8 
57.9 
58.6 
48. 6 

!A 
z - 
0 

34.0 
37. G 
39.2 
38.3 
41.4 
47.5 
45.0 
45.0 
49.1 
52.0 
47.3 
48.4 
49.3 
49.7 
39.6 

0 

26.1 
31.3 
24. 6 
35. G 
32.0 
33.1 
38.1 
39.2 
38.1 
36. 5 
40. 3 
37.8 
37.0 
31.6 
25.0 

0 

41.5 
44. 8 
44.1 
44.1 
48.6 
51.1 
52.3 
52.7 
53. 6 
53. G 
54.0 
52.9 
55. 0 
52.8 
41. ‘3 

0 

34.7 
36. 1 

32.0 
37. 4 
40. G 
41.5 
44.4 
45.3 
45. 3 
45. 5 
46. 8 
45.1 
45. 3 

41. G 
32.5 
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the same field in the otlier parts of Enrope. 
various text-books of‘ Professor Dove t,lie follo~illg :3G 

There are to be found ill the 

* 

Means of observations of the t e m p r a k r e  of the water in the Baltic Sea. 

Fob. Mar. 

O 

33.8 35.6 
34.2 35.1 
31.1 31.6 

__ 
Apr. May. Juno. July. ------ 

G O O 0 0  

40. 6 50.5 58.6 62.4 
43.0 49.3 57. 6 G4.4 
31.6 42.6 53.1 57.7 

Stations. 

Coponhogou ~ .I. - . . - - 
Revel. ____._ _ _ _ _  _ _ _ _  
Dobersu ._____ .____. 

Aug. Jau. 

G 

34.5 

30.9 
35.1 

0 

64.4 
65. 1 
61.5 

Statiou. 
- 

Kiql . _____  _ _ _ _ _ _  _ _ _ _  

Sopt. 

Jan.  P u b .  1 Mar. Apr. ?thy. Jmio. .July. 

0 0 0  

i l  
-I_-- __ __ __ __ 

0 

41.5 45.5 01.0 64.2 

C 

58. 3 
GO. G 
55.4 

Oct. Nov. Doc. 

50.5 43.3 37.8 
55.2 46.8 36.7 
43.3 38.3 34.3 

At IGel Messrs. Meyer aiid Mtjbius lime iiiade from Juiie 23, 18G3, to 
June 29, 18G4, iiiterestiiig observations of the tcinlwrature of the sea on the 
surface and in depths of froiii 5 to 16 fktli0ins.3~ The iiioiithly incam of the 
surface temperatures are : 

Aiig. 

0 

62. G 

The observations at Copenliagcii extend over five to eight ycnrs, those 
at Doberan over four and one-third years, (twice daily,) and those at Revel, 
according to Wesselowsky, tlirougli tlie years 1847, 1849, and 1850. 

The teinpernturcs for tlie extrciiic ~iioiiths, at n fcw points of the East 
Atlniitic Ocean, as far iiorth as tlie Slictlaiid Islands, by D a l ~ ? , ~ ~  are but 
roughly approxiiii:d,iiig values, a i d  cannot be taken into account in coiiiicc- 
tioii with tlic numerous precise observations extant for that rcgioii. 

Mr. Voii Frccden, tlic director of the North Gerinaii “ Scewartc,” writep 
in regQrd IO the sca temperature near the coasts of the Geriiiaii Sen and the 
Baltic, as follows: 

Sum- 
mer teuiperatures iniby probably be obt:tined froin the schniiiistratioii of the sea-batli at 
Norderiiey; they arc, at least, noted there on a black-board clnring tho seasoii a t  each 
flood, b u t  I do uot 1rnom whether the record is prsserretl. I believe that8 since new- 
year, also a t  the Bremen light-house it record is kept of the tcmpcratnrc of the but 
I am Dot sure of it:Js 

Nothing is k~iown of the teuiperatuw of tlie sea 011 our northern coasts. 
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Trindelcn .... .___ .__--_ 
LasG Rende _ _ _ _  _ _ _ _  ___.  
Kobbergrunden __.. ._._ 
Knobcn ___. ___. _ _ _ _  ___. 
Drogilcn. . ____ .____  _ _ _ _  

regular observations be made on the five light-vessels stationed in the Katte- 
gat and in the sound ; until now they were made in all the months except 
December, January, and February, but at the requcst of Dr. E. LGffler, in 
Copenhagen, observations will hereafter be niadc also during the three winter 
months. The temperature of the water aiid of tlie air, tlie direction of the 
current and tlie wiiids are observed five times daily. The following montlily 
means, obtained from the original records of the marine department, have 
kindly been commuiiicated to me by Dr. LiiEler:40 

. 

Sea tewyeratus.e observed at the Danish liylit-vessels i n  the Ilattegat avid i i z  the flouncl. 

~~ 

0 1 0 1  

57 26 11 17 
57 13 10 42 
57 08 11 21 
56 46 11 51 
55 33 12 44 

48.4 
51.1 
48.0 
50.9 
49.6 

__ 

4 
2 z 
0 

35.6 
37.4 
35.1 
37.0 
35.4 
__ 

0 0  0 0 

53.8 59.9 61.5 
55.8 61.9 62.6 
53.1 60.4 62.1 
55.8 .___..._____ 
54.1 59.2 69.0 

__ 

- .d 

.Q 
-4 __ 
0 

41.7 
43.7 
41.2 
43.4 
41.7 

__.-.-LA- I 

__ 

F; 
9 

9 
42 

k a 
__ 
0 

57.0 
59.2 
57.0 
58.3 
56.3 

~ 

0 

51.4 
53.6 
51.1 
52.0 
50.9 

___ 

d 

B 
B 

s P 

0 

43.0 
43.2 
41.9 
_.__. 
42.4 

Dr. Lijffler contemplates maliing observatioiis in Danish waters in the 
sunimer of 1870. 

With the Danish observations begin tlie scries of tliose which do not 
extend over all the months of the entire ycar, but only principally over the 
Sumnier litdf of the year. In  enumerating the.m, I shall coiifine myself par- 
ticularly to those referring to tlie month of' July, the subject of Chart No. 1. 

Gcaeral navigation ceases, on the avcragc, with the 60th degree of 
nortlierii latitude; only a few ships7 courses go beyond it. Toward the 60th 
degree we find the courses between the Danish Colonies in West Greenland 
and their mother couiitry, aiid then again the inaiiy courses of the British 
expeditions of discovery to Bafin's Bay, botli of which sources fiwnish valu- 
able contributions toward tlie knowledge of the ocean. But between them 
and Maury's figures remains a wide belt, for wliicli hitherto observations 
have been wanting j the tables below cover this gap for the first time. 

The vessels of tlie Montreal Ocean Stearnship Conilxtny sail from the 
north of' Ireland, 011 tlie great circle, to the Belle-Isle Straits, arid thus tra- 
verse a space not reached by otlier vessels. There are two termini of this 
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.P 

O 

55 
52 
53 
51 
49 
47 
43 
54 

_- 

67 
57 

65 
50 
51 
47 
63 

69 
58 
56 
47 
47 
43 
53 

. 

steamship line in Europe ; both branches of t81ie society have, wit11 great 
kindness, caused tables to be constructed of the teu~iperatnre observations 
from the records of their vessels, which were furiiished me. 

On board of the ships of the Liverpool-1Iontrcal h e  the temperature of 
the sea is observed: fiom Liverpool to the 40th degree west of Greenwich, 
that is iii about two-thirds of the eastcrii part of tlic ocean, once a day, at 
noon; from 40' N. to the St. Lawreiice each hour, or 24 times a day. 

Daily m a n s  of the teiizperatzwe of the sea ,frona the observations OM board of the vessels of 
the Aloiztrecil Ocean i5knasliip Coiizpany, bettoeen Liverpool c c ? d  dfontreal, on 34 trips, 
from the 15th of N a y  to the 29th oj' October, lSG'3.41 

1869. 
Bag. 1 
Aug.- 2 
Aug. 3 
Ang. 4 
Aug. 6 
Aug. G 
Aiig. 7 
Ang. 8 

Sopt. 13 
Scpt. 1 4  
Sopt. 15 
Sq~t.  16 
Sopt. 17 
Sopt. 18 
scpt. 19 
Scpt. 20 

' July 25 
July 2F 
July 27 
July 28 
Jiily 29 
Jiily 30 
Jiily 31 
Ang. 1 
Ang. 2 
_- -- - 

Stoninor. 
nato. 

1869. 
July 10 
July 11 
July 12 
Jnly 13 
July 14  
July 15 
July 1 G  
Jiily 17 

Aiig. 21 
Aiig. 22 
hug. 23 
Aiig. 24 
Aug. 25 
Aug. 2F 
hug. 27 

Jihy 3 
July 4 
July 5 
July 6 
July 7 
Jiily 8 
July 9 

0 1  

56 1 
56 32 
5G 22 
55 52 
56 
53 18 
51 48 
48 57 

55 54 
56 17 
5G 2 
55 17 
53 48 
51 52 
49 6 

55 55 
55 43 
55 43 
54 47 
53 7 
51 
49 50 

0 1  

11 37 
20 9 
27 8 
35 9 
42 30 
49 43 
55 41 
62 4 

12 5G 
21 51 
29 22 
38 38 
47 13 
55 10 
61 36 

13 3 
22 14 
32 2 

41 29 
40 56 
57 48 
64 57 

- - -~ 

0 1  

49 14 
50 42 
52 40 
54 31 
56 30 
55 50 
55 47 
55 17 

50 31 
52 42 
54 30 
55 38 
55 31 
55 42 
55 34 
55 25 

49 12 
49 44 
51 33 
52 22 
53 42 
54 44 
55 36 
55 18 
55 27 
. -.. . __. - 

0 1  

64 13 
58 2 
51 19 
43 40 
34 63 
25 45 
16 46 
8 25- 

58 27 
51 36 
43 52 
37 15 
30 54 
24 53 
1G 5 
7 49 

66 38 
59 51 
56 14 
50 38 
43 54 
35 38 
27 7 
18 25 
9 50 

6 
a 
i4 e 
E 
0 

54 
52 
43 
49 
54 
55 
56 
57 

.52 
43  
49 
50 
50 
54 
55 
51 

GO 
56 
45 
46 
50 
52 
54 
54 
55 
. .- 
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Daily inccms of the tewiperutirrc of the scu, &.--Continued. 

Peruvian- Continue( 

Date. 

1869. 
Bug. l r  
Aug. 1 E  
Bug. 1( 
Bug. 17 
Aug. 1 E  
Aug. I!] 
Bug. 20 
Bug. 21 

Jniie 10 
.Jiuio 20 

Juuo 21 
Jimo 22 
Jriiio 23 
June 24 
Julie 25 
Juno 26 

July 31 
Bug. 1 
Bog. 2 
kllg. 3 
hug. 4 

hug. 5 
hug. G 
4ng. 7 

Nay 15 

Ifay 17 
@ay 16 

@ay 18 
day 19 
day 20 
day 21 
4:ly 22 
day 23 
day 24 

1111t' 26 

0 I '  

55 46 
55 59 
55 52 
55 49 
54 54 
53 35 
51 48 
49 5 

55 24 
55 12 

55 6 
54 3G 
63 3G 
62 21 
51 60 
49 1 

55 33 
55 47 
56 2 
65 41 
54 22 
52 33 
50 14 
49 19 

55 22 
55 1 
54 4 
52 29, 
50 36 

48 9 
46 25 
46 59 
49 7 
47 57 

i(i 7 

0 1  

12 42 
19 48 
2G 25 
33 53 
4 1  
48 4 
54 49 
61 18 

12 39 
20 45 

28 57 
37 21 
44 55 
52 44 
55 30 
61 25 

12 43 
19 57 
28 40 
36 58 
45 17 
52 26 
59 3 
GG 3 

13 1 
20 14 
28 28 
36 F 
43 21 
48 21 
53 16 
68 16 
64 22 
69 31 

12 9 

- 

3 
2 

& 
9 

ta 

H 

H 
- 

0 

55 
56 
56 
53 
64 
50 
48 
56 

53 
56 
54 
51 
49 
38 
38 
48 

67 
57 
56 
53 
52 
47 
52 
51 

56 
54 
51 
46 
52 
35 
34 
40 
39 
40 

66 

Date. 

1869. 

Sept.. G 

Sopt. E 

Sept. ti 

Sept. 7 

Sept. 0 
S O I > t .  10 
Sept. 11 
Sept. 12 

July 11 
Jnly 12 
July 13 
.July 14 
Jiily 15 
July 16 
July 17 
Ju ly  18 

Aug. 22 
Aiig. 23 
Aiig. 24 
Aug. 25 
Aug. 26 
Aug. 27 
Aug. 28 

Bug. 30 

June 6 
Julio 7 
Julio 8 
Jiiiio 9 
Jriiiu 10 
Jiuiu 11 
Junu 12 
Jiuio 13' 
Juiiu 14 

Bug. 29 

July 18 

0 1  

49 14 
50 57 
52 16 
53 21 
54 41 
55 45 
55 34 

55 24 

49 16 
50 42 
52 42 
54 13 
55 7 
55 35 
55 28 
55 28 

49 16 
60 33 
52 21 
53 37 
54 38 
55 28 
55 28 
55 49 
55 30 

49 20 

47 23 
4G 43 
48 31 
50 28 
52 13 
53 22 
64 
64 49 

41) 45 
-. 

s ' .  
Y $  

0 'E 
+ 2 :  

3 %  

r 

.+ 
CD 6 
I 

C I  

64 28 
67 50 
51 15 
43 
35 7 
27 8 
18 33 

9 51 

G4 47 
58 18 
51 31 
43 33 
35 59 
27 57 
19 48 
11 32 

64 55 
58 32 
53 4 
46 15 
38 51 
31 52 
26 1 
20 40 
13, 27 

65 10 

58 55 
52 49 
48 21 
42 40 
37 1 
30 20 
22 20 
14 

65 3 

- 

e; 
r 
+ 
L3 
F, 

5 
3 

- 
- 

0 

49 
54 
48 
53 
52 
53 
55 
54 

56 
48 
41 
51 
52 
56 
57 
57 

52 
55 
45 
51 
52 
49 
56 
67 
58 

48 

41 
40 
42 
53 

52 
54 
56 
54 

53 
- 



Daily weam of the tewyerature of the sea, &c.-Continuecl. 

Stennicr. 

Hiboriiian-Continued 

North Anioricm. 

..- 

D@o. 

18G9. 
,Tunic 27 
Julio 28 
JLIUO 29 
Julio 30 
July 1 
July 2 
July 3 
July 4 

Bug. 7 
Bug. 8 
Bug. 9 
Ang. 10 
Lug. 11 
hug. 12 
4Ug. 13 
Bug. 14 
hug. 15 

Junc 12 
Juno 13 
JUIIO 14 
Juno 15 
Juuo 16 
Juue 17 
June 18 
Juuo 19 

July 11 

July 13 
ruiy 12 

ruiy 14  
r L 1 i y  15 
ruiy IG 
rniy 17 
Illy 18 
uly 19 
I l l y  20 
Illy 21 

6 
1 
c, 
.3 .(- 

2 
-i_ 

0 1  

56 48 
5G 41 
5G 10 
54 41 
52 52 
51 42 
49 49 

In tho si 

55 57 
56 24 
56' 25 
56 G 
55 8 
53 5G 
51 53 
50 
49 20 

55 42 
56 3 
5G 8 
55 42 
54 7 
52 51 
51 20 
49 2 

55 26 
56 4 
5G 28 
56 53 
56 52 
56 34 
56 9 
55 22 
54 11 
52 41 
51 2 

3 .  e,-  
4 s  
5 s  

2 %  

.n 

23 
0 1  

20 26 
29 3 
37 
45 35 
52 49 
56 10 
63 1 

L.zmrcnc 

12 7 
19 38 
25 5G 
34 10 
41 1 
48 20 
53 34 
69 35 
65 

12 19 
20 18 
28 
36 20 
44 5 
49 58 
5G 55 
63 

7 2  
11 19 
15 49 
20 22 
25 16 
31 27 
36 54 
42 28 
48 55 
54 9 
67 45 

__ 

e e 
% 

E! 
G 

H 

0 

57 
54 
50 
47 
36 
39 
53 
52 

57 
57 
5G 
55 
51 
49 
45 
55 
55 

52 
53 
52 
51 
60 
44 
42 
52' 

54 
54 
55 
54 
56 
55 
52 
48 
48 
4'2 
42 

Ilatc. 

1869. 
July 19 
July 20 
Ju ls  21 
July 22 
July 23 
July 24 
July 25 
July 26 

Ang. 29 
Bug. 30 
hug. 31 
Scpt. 1 
Scpt. 2 
Supt. 3 
Sopt. 4 
Sopt. 5 

6 

July 4 
July 5 
July G 
July 7 
July 8 
July 9 
July 10 
July 11 

hug. 7 
h g .  8 
hg. 9 
hug. 10 

brg. 12 
hug. 13 

tug. 15 
.ug. 16 

4116'. 11 

L U ~ .  14 

V I  

50, 33 
52 24 
53 24 
54 20 
55 
55 19 
55 29 
55 20 

49 40 
50 23 
51 50 
53 15 
54 42 
55 18 
55 57 
55 57 

55 24 

40 10 
50 
52 G 
53 15 
54 15 
55 7 
55 47 
55 54 

49 34 
51 36' 
53 2 
53 55 
55 1 
5G 15 
56 41 
56 36 
56 1 

0 1  

58 35 
53 33 

47 7 
39 56 
32 12 
24 24 
17 23 
8 58 

65 31 
50 16 
55 30 
49 5 
41 38 
33 19 
25 3 
17 3 
9 1  

G5 55 
59 28 
53 23 
47 18 
39 55 
32 
23 30 
15 3 

GO 31 
56 24 
51 30 
45 39 
39 49 
33 57 
26 46 

11 51 28 I 

V 

52 
44 
51 
52 
53 
55 
57 
57 

52 
53 
52 
51 
52 
53 
55 
57 
58 

40 
49 
40 
50 
50 
52 
52 
54 

57 
52 
48 
51 
54 
52 
56 
57 
57 
59 

I 
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Doily iiienns of the temperuture of the sea, &c.--Continued, 

Steamer. 

North American-Con- 
tinued. 

Gerniany 

- 

Date. 

18G‘J. 
Jiily 22 
July 23 

July 17 
Jnlg 18 
July 19 

July 21 
July 22 
July 23 

Ang. 28 
Aug. 29 
Aug. 30 
Ang. 31 
Sept. 1 
Sept. 2 
Scpt. 3 

my 20 

A U ~ .  a 
Aug. 9 
Aug. 10 
Aug. 11 
Ang. 12 
Aiig. 13 
Aug. 14  
Aug. 15 
Ang. 16 
Bug. 17 

Sept. 2G 
Sept. 27 
Sept. 25 
Scpt. 29 
S q t .  30 

Oct. 1 
Oct. 2 

0 1  

49 
49 25 

56 6 
56 38 
56 22 
55 33 
53 55 
52 21 
49 40 

56 15 
56 18 
5G 18 
55 27 
64 
Off Boll( 
Oif Anti 

55 36 
56 7 
66 9 
56 23 
5G 
55 ‘ 2 
54 1 
52 50 
51 26 
48 56 

65 22 
56 4 
56 43 
56 16 
55 26 
54 20 
53 10 

0 1  

61 7 
65 50 

12 34 
21 9 
30 33 
39 7 
46 26 
53 31 
GO 5 

12 12 
22 
31 19 
4 1  23 
4a 20 

,910 _ _ _ _ _  
sti ..___ 

a 20 
14 9 
20 30 
27 50 
33 59 
40 
46 19 
52 36 
56 42 
62 12 

6 18 
12 40 
20 52 
2a 49 
3G 49 
43 40 
50 42 

0 

53 
5a 

5G 
57 
55 
52 
47 
44 
43 

58 
50 
52 
50 
4a 
61 
57 

59 
sa 
57 
58 
5F 
53 
52 
43 
50 
57 

56 
56 
55 
54 
50 
50 
49 

MONTIZRAL TO LIT’I~11POOI,. 

Date. , 

18G9. 

Aug. 9 
Ang. 10 
Bug. 11 
Aiig. 12 
Aug. 13 
Aiig. 14 
Aug. 15 

Sept. 20 
Scpt. 21 
Sept. 22 
Sopt. 23 
Sopt. 24 
Sopt. 25 
Sept. 2G 
Sept. 27 
Sopt. 28 

Sept. 3 
Sopt. 4 
Sept. 5 
Sept. 6 
Scpt. 7 
Scpt. 8 
Sopt. 9 
Sopt. 10 
Scpt,. 11 

Oct. 21 
Oot. 22 
Oct. 23 
Oct. 24 
Oct. 25 
Oct. 2G 
Oct. 27 

d a 
c Y 
.e i- 

3 
0 1  

50 40 
52 45 
54 30 
55 61 
56 30 
56 30 
55 37 

49 28 
51 15 
53 6 
54 14 
54 50 
55 15 
55 24 
55 19 
55 19 

49 i a  
51 34 
62 34 
54 14 
55 42 
56 9 
55 44 
5ci’ 3a 
54 20 

49 44 
52 a 
53 54 
54 14 
55 32 
55 46 
55 48 
-- 

$ 4  .- 2 s  
= $  

G 
3 %  
-a,’ .w 

_ _ ~  
3 1  

58 30 
52 12 
44 31 
36 44 
28 5 
i a  IF 
8 55 

59 26 
57 3 
51 3 
46 8 
39 49 
31 43 
24 7 
17 2 
9 10 

60 48 
56 27 
50 2 
43 22 
35 25 
27 11 
19 22 
11 21 
5 10 

59 65 
53 57 
47 40 
42 10 
35 42 
28 20 
21 8 

___ 

0 

52 
4a 
50 
53 
54 
56 
57 

50 
42 
41 
48 
51 
52 
56 
57 
66 

54 

44 
48 
63 
52 
57 
59 
59 
56 

44 
40 
51 
51 
49 
53 
54 
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Dnilg means of the temperature of the sea, kc.-Contiuued. 

O f  

51 17 
48 50 

55 30 
55 29 
56 24 
56 39 
56 15 
55 7 
lj3 45 
52 1 
50 57 
49 

55 52 
56 10 
56 20 
55 50 
55 10 
53 41 
51 47 
49 24 
49 27 

Date. 

1869. 
Oct. 3 
Oct. 4 

July 25 
July 26 
July 27 
July 28 
July 29 
July 30 
July 31 
Aug. 1 
Aug. 2 
Aug. 3 

Sopt. 6 
Sopt. 7 
Sept. 8 
Sopt. 9 
Scpt. 10 
Scpt. 11 
Sopt. 12 
Scpt. 13 
Supt. 14 

0 1  

57 18 
62 2 

8 32 
15 42 
22 22 
29 15 
35 34 
42 5 
49 6 
54 33 
57 37 
62 34 

13 52 
20 3 G  
27 21 
34 23 
4 1  22 
47 54 
54 28 
60 17 
GG 14 

a5 : 
2 
% 

'El 
2 

+ 

__ 
0 

45 
50 

56 
53 
55 
52 
50 
46 
48 
46 
49 
57 

56 
54 
54 
49 
48  

47 
44 
47 
53 

Date. 

1869. 
Oct. 28 
Oat. 29 

Bug. 15 
Ang. 16 
Aug. 17 
Ang. 18 
hug. 19 
Aug. 20 
Aug. 21 
Aug. 22 

. 

Supt. 26 
Sopt. 27 
Sopt. 28 
Sopt. 29 
Sopt. 30 
Oct. 1 
Oot. 2 
Oot. 3 
Oct. 4 
Oot. 5 

?j 
i.' 
+ .c 

3 
O f  

56 G 
55 28 

49 39 
57 55 
53 38 
54 40 
55 45 
55 54 
55 57 
55 41 

49 15 
50 50 
52 14 
54 28 
55 31 
56 1 
56 4 
55 54 
55 43 
54 38 

* .  
@ 
< g  
G $  'G c 

4 0  

O f  

14 10 
7 4  

GO 10 
54 58 
48 34 
41 46 
34 35 
26 36 
19 21 
11 42 

66 15 
59 45 
54 3 
47 22 
40 16 
33 34 
26 29 
19 18 
12 7 
5 19 

- 
i; 
P 
-c, 2 
R 

f3 
__ 

0 

56 
54 

55 
54 
47 
47 
47 
52 
54 
57 

GO 
61 
40 
50 
48 
50 
53 
52 
53 
53 
- 
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The following table42 contains the obsarvations of the tempcrature of sea 
and air made on board of tlie steamships of the Glasgow-Montreal line, on the 
average six titiles daily, ai; 4 and 8 o’clocli in the foreiioon, at noon, at 4 and 8 
o’clock in thk afternoon, and at iniclniglit. 

Observations of the ten2percitztrc of sea and air on bourd the vessels of the Noiztreccl Ocealz 
i3teuwislLip Conqany, between Glasgow und MoiLfreal, f r o m  Muy 16 to OctoOer 2.5, 1869. 

Tempcraturc of tlic air. 

nIolltIl and 
day. 

__ 

U n i l j  
111e;111 

- 
0 

47.3 
39.0 
38.3 
37.9 
35.4 

30.7 

30.6 
40.0 
4.2. 6 
92.0 

- 
__ 
I_ 

’ Porenoon. Afternoon. Forenoon . Aftornoon. L01Ig-i- 
ndc w. 0 
~recllw’h 

0 1  

43 20 
48 28 
53 40 
57 6 
61 6 

_-__.-._ 

55 12 
50 27 
45 17 
39 19 

-.--.--_ 

45 29 
60 53 
54 34 
53 40 
47 38 
41. 58 
8 21 

16 I5 
22 10 
29 31 
39 2 
43 62 
49 40 
55 5 
59 50 
64 20 
69 45 

c . . . . - . - 

- 
1211. 

0 

__. 
45 
36 
30 
_.. 
__. 

38 
38 
41 
_ _ _  
._. 

47 
46 
41 
43 
49 
52 
55 
G I  
__. 
58 
51 
50 
45 
46 
56 
54 
53 
63 

- 
1211. 
__ 
0 

42 

35 
36 
--. 
.-_. 

..-. 

.._. 
55 
... 
--. 

46 
38 
40’ 
40 
51 
51 
68 

G 1  
54 

.__ 

--. 
50 
44 
44 
54 
Tj3 
.__ 
.-- 
7- 

- 
1211 
- 

0 

46 
38 
36 
36 
.__.  
.... 

. _ _ .  

._.. 
50 
. __ .  
.__ .  

46 
40 
39 
40 
48 
51 
60 
. -_ .  
58 
54 
50 
50 
44 
49 
52 
57 
.... 

- 

Latituile. - 
811. 

-_ 
0 

. _ _  
38 
39 
37 
36 

.-. 

30 
41 
38 

... 

.47 
46 
39 
43 
46 
49 
66 
58 

- _  
59 
53 
51 
4G 
44 
54 
58 
55 
GO 

- 

- 
4 h 
__ 

0 

. - _  
40 
30 
36 
30 

43 
40 
37 

50 
45 
45 
41 
45 
48 
52 
56 
00 
59 
51 
50 
4G 
44 
60 
58 
58 
GO 

- 
1211. 
__ 
0 

._.. 
44 
37 
37 
. _ _ .  

. __ .  

38 
42 
40 
._.. 
.... 

49 
47 
40 
44 
48 
50 
66 
64 
-_. 
5R 
6‘3 
50 
43 
60 
54 
61 
58 
60 

_- 
411. 
_ _  
0 

_. 
40 
36 
35 
35 

43 
39 
41 
._ 

-. 

48 
48 
41  
40 
47 
51 
52 
58 
60 
GO 
50 
50 
50 
44 
51 
56 
52 
e2 
- 

I 

811. 

0 

42 
36 
36 
36 

.__.  

._ - .  

57 
61 

_.- 

49 

36 

40 

51 
5C 
65 
61 
GO 
58 
50 
52 
44 
46 
54 
57 
54 
_.- 

- 
411. 
- 

0 

50 
35 
40 
45 
..-. 
..-. 

..-. 
40 
45 
60 

._.. 

49 
45 
46 
43 
48 
51 
5G 
60 
64 
58 
54 
5 G  
46 
48 
55 
58 
58 
. _ _ .  

- 

- 
811. 
_-  

0 

47 
39 
39 
36 
..-. 

46 
54 

.-.. 

49 
40 
42 
44 
47 
60 
56 
62 
59 
58 
53 
52 
44 
42 
52 
58 
58 
. __ .  
- 

__ 
811. 
- 
0 

42 
30 
36 
36 

. _ - .  

38 
38 
4.2 
._. 

__. 

48 
87 
39 
37 
48 
52 
54 
GO 
._- 
(io 
53 
51 
48 
44 
52 
53 
50 
63 

- 

411. 
- 
0 

41 
35 
35 
41 
-. 

.-. 

.-. 
39 
46 
47 

.. 

47 
39 
44 
44 
50 
51 
5G 
68 
Gl 
59 
52 
56 
44 
48 
54 
56 
52 
_ _  

1869. 
Mny 16 
May 17 
May 18 
May 19 
May 20 

Montlilj 

Junc 2 
Julie “3 
Julio 4 
Jniiu 30 

R l O U t h l ~  

Jnly I 
July 2 
July 3 
July 19 
July 20 
July 21 
Jiily 2 
July 3 
July 4 
July 5 
July 6 
July 7 
Jnly 8 
Jnly 9 
July 10 
July 11 
July 12 
Jnly 13 

0 1  

47 31 
47 1 4  
46 25 
40 35 
48 11 

noam _ _  
46 28 
47 40 
49 37 
55 21 

iieniis . . 

54 46 
53 22 
52 5 
52 2 
52 45 
53 55 . 55 37 
65 26 
55 25 
55 41 
55 3 
53 25 
55 G 
61 46 
49 50 

40 8 
48 48 

0% Que1 

0 

41.7 
33.6 
35.4 
37.0 
35.4 

37.9 

39. 6 
38.5 
46. 8 
40.1 

- 
__ __ 

43. 7 
__ __ 

48.4 
43.9 
41.7 
42.6 
47.1 
49.8 
56. I 
60.4 
60.1 
57. G 
52.3 
51. G 
44. 8 
46.2 
52.9 
58. 3 
57.4 
59.9 

43. 5 

47. 6 
42. G 
42.3 
41.2 
49.3 
51.1 
55.0 
61.7 
GO. 4 
58.1 
52.9 
51.8 
46.7 
45.3 
53. li 
54. 7 
52. 3 
62.6 

__ - 

- 
Passocl eberg. 



Temperature of tlic air. Position at IIOOII. 

blolltll :LUd 
day. 

- 

Dei 
neo 

- 
0 

58. 
57.6 
51. G 
53.1 
50.7 
48.0 
51.1 
52.5 
51.1 

52.0 

54.7 
57.4 
58.1 
59.0 
58.6 
53. 4 
51.6 
52.9 
46.2 
48. 6 

- 
__ - 

- 
Afteriioou. Afternoon. Forelloon. Longi- 

(10 w. of 
reeiiw'h, 

- 
I211 
- 
0 

._ 
54 
50 
50 
43 
48 
52 
50 
50 

._. 

._. 
53 
58 
58 
... 
60 
52 

46 
. - ^  

. - *  

._. 

.-. 

.__ 
60 
.__ 
52 
55 
.__ 
... 
I.. 

58 
.__ 
57 
57 
57 
50 
.._ 
- 

- 
1211. 
- 
0 

-.. 
G l  
50 
. __ .  
.__.  
48 
53 
55 
53 

._.. 

56 
58 
58 
58 
GO 
.-. 
.-- 
.-- 
48 
52 

. - *  

.__ 
60 
-.. 
- - _  
59 

55 
.-. 

..- 

..- 
- _ -  
... 
59 
57 
58 
56 
51 
- 

- 
1211. 
- 
0 

_-. 
62 
44 
-_. 
.-_ 

48 
62 
55 
52 

.__. 

55 
58 
GO 
GO 
GO 
53 
54 

48 
52 

.__. 

.._. 

G2 
.-., 

.--. 
51 
. - - .  
52 
.-.. 
_ - _ ,  

_ _ _ .  
. - - ,  

G 1  
59 
GO 
57 
49 
- .. 

Aitudo.  - 
311. 
- 
0 

... 
60 
v3 
50 

50 
50 
54 
54 

- - .  

56 
58 
58 
58 
57 
50 
46 
_ _  
46 
50 
5G 
60 
61 
GO 
59 
58 
GO 
63 
... 
.-. 
GO 
54 
59 
58 
69 
56 
51 

- 
411. 

- 
0 

57 
G'L 
48 
52 
48 
40 
55 
55 
53 

_ -  

56 
58 
5e 
(;a 
5e 
4E 
46 
52 
46 
.- 
59 
GL 
61 
GC 

5s 
59 
Ga 
tit: 
52 
54 
6C 
54 
5c 
5!. 
61 
6: 
51 
- 

- 
411. 
- 
0 

- _  
58 
54 
54 
46 
50 
48 
51 
52 

..- 

52 
54 
56 
5E 
5E 
52 
48 
.__ 
48 
45 
.__ 

59 
50 
61 
59 
59 
55 
52 

52 
5E 
53 
G(1 

57 
5!: 
54 
SC 

... 

- 

- 
Ah. 
- 
0 

58 
GO 
52 
66 
55 
46 
83 
55 
51 

.-. 

58 
60 
58 
GO 
58 
5G 
54 
53 
46 
.__ 
.__ 
GO 
61 
GO 
GO 
GO 
5G 
i i3 
62 
5G 
GO 
56 
60 
59 
60 
54 
47 
- 

- 
811. - 
0 

58 
64 
69 
56 
64 
48 
52 
52 
50 

.-. 

.._ 
5s 
58 
58 
.__ 
48 
52 

43 
. _ _  
. _ _  
60 
GO 
60 
GO 
59 
55 
. - -  
... 
5E 
5G 
54 
59 
58 
66 
52 
47 
- 

- 
E h .  
- 
c _ _  
58 
51 
50 

48 
50 
52 
69 

_. 

._- 

54 
55 
58 
GO 
58 
52 
49 

46 
49 

.__ 

.__ 
GO 
60 
61 
61 
59 
57 
5'2 
.._ 
.-- 
59 
56 

G1 
sc 
5s 
5: 
4E 

- 
Eli .  
- 
0 

57 
57 
56 
46 
62 
44 
5ti 
56 
53 

.-- 

. - -  
GO 
GO 
5E 

_ - -  
46 
47 
..- 
45 

_ - -  
si! 
5'3 
GC 
52 
5E 
5s 
GO 
.-. 
.._ 
01 
5f 
55 
5c 
GI 
5t 
5: 
52 

411. 
- 
0 _ _ _  
68 
54 
32 
50 
48 
48 
54 
54 

.. 

54 
58 
58 
58 
59 
60 
46 
_ _  
48 
48 
58 
59 
58 
59 
69 
59 
57 
52 
.-. 
52 
61 
54 
GO 
59 
59 
56 
52 
- 

0 

57. 0 

i9.0 
51.6 

48.9 
50.4 
47.3 
53.4 
53.4 
53. 4 

0 1  

GG 18 
61 5 
5G 58 
57 11 
57 12 
62 35 
48 4 
42 43 
36 55 

. - - - . - 

31 18 
25 18 
18.4'2 
12 29 

G 28 
49 58 
54 5 
59 50 
53 19 
48 

tnd _._. 
12 44 
18 15 
23 18 
28 46 
33 33 

' 38 22 
49 42 

us'. - -. - 
53 30 
GO 15 
65 15 

L11d .--. 
16 26 
23 52 
30 23 
37 59 

0 1  

49 17 
49 18 
til 21 
51 18. 
51 20 
52 
52 16 
52 48 
53 30 

nems ._ 

54 18 
54 39 
54 13 
54 38 
55 20 
52 52 
51 51 
50 4 
51 44 
52 14 

N. of In 
54 48 
54 11 
54 37 
53 
51 53 
50 57 
48 01 

Off St. Jt 
46 26 
47 44 
49 21 

N. of Ir 
56 18 
66 55 
56 48 
55 13 

1869. 
July 23 
July 24 
July 25 
Jnly 26 
July 27 
July 28 
July 29 
July 30 
Ju ly  31 

Month13 

Aug. 1 
Aiig. 2 
Aug. 3 
Aug. 4 
Aug. 5 
Aug. 6 
hug. *7 
hug. 8 
Aug. 23 
bug. 24 
Aug. 12 
Aug. 13 
Aug. 14 
Aug. 15 
Bug. 16 
Aug. 17 
Bug. 18 
Bug. 20 
Aug. 21 
Aug. 22 
Aug. 23 
Aug. 24 
Aug. 20 
Bug. 21 
Aug. 22 
hug. 23 
hug. 24 

51. 8 - - 
55.6 
58.3 
58. 3 
58. 1 
58.6 
47.5 
48.0 
52.0 
46. G 
50.0 
57.9 
59. $1 
59.5 
59. E 
58. E 
57.9 
59.2 
53. e 
52. c 
55. E 
59. @ 
53. e 
59.2 
58. E 
58. C 
55.4 
51.4 

59.7 
BO. 4 
GO. 1 
59.9 
56.5 
55. G 
52. 3 
52.0 
55.4 
58.3 
54.7 
59.7 
57.6 
58. G 
53.6 
48.2 

- 
* Pitssed iceberg. 

4 
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Observations of the temperature of sea and air, &c.--Continued: 

Temperature of the snrfaco of 
the sea. Tcmperatnre of the air. Position at noon. 

- 

laily 
nean 

- 

)ail y 
ncau 

Longi- 
de w. of 
reen w'li. 

Forenoon. Afternoon. Afternoon. Forenoon. 
>atittide. - 

4h. 
- 
0 

50 
51 
47 
52. 
55 

- _  

48 
51 
46 
52 
52 
54 
54 
66 
55 
58 
51 
52 
48 
47 
51 
51 
49 
52 
55 
56 
56 
58 
56 
54 
53 

50 
50 
52 

.-. 

_ - _  
- 

- 
31L. 
- 
0 

50 
-., 
53 
57 
-.. 
_-. 

54 
49 
49 
54 
49 
51 
56 
52 
52 
. -  
51 
49 
47 
49 
50 
60 
50 
50 
52 
53 
54 
57 
56 
.__ 
49 
47 
49 
51 
48 

.-- 
- 

- 
3h.  
- 
0 

47 
52 
48 
52 
57 

.-. 

56 
55 
_ _  
50 
50 
53 
52 
_ -  
54 

59 
52 
54 
52 
49 
51 
54 
51 
52 
57 
54 
52 

.- 

.__  
54 
50 
.__ 
46 
50 
51 

--. 

- 
4h. 
- 
0 

50 
46 
54 
56 
__. 
_ _ _  

58 
49 
52 
54 
54 
54 
56 
56 
56 
.__. 
50 
51 
47 
51 
50 
51 
52 
56 
56 
57 
57 
56 
56 
56 
54 
52 

50 
50 
50 

- 
2h- 
- 

0 

51 
48 
52 
- - .  
-.* 

_ _  

54 
48 
_ _  
54 

52 
-. 

-. 
_ _  
54 
_. 
_ _  
52 
48 
51 
49 
52 
53 
54 
57 
57 
57 
57 
56 
.__ 
52 
52 

52 
46 

._. 

.-- 

- 

11. 

- 
0 

16 
io 
19 
j l  

57 

... 

50 
52 
19 
50 
i2 
52 
51 
54 
52 
50 
57 
47 
47 
47 
50 
50 
50 
48 
49 
50 
52 
49 
57 
54 
51 
.. 
46 
50 
50 

- -  

- 
Ih. 
- 
0 

54 
48 
56 
64 
_ _ .  

_ - .  

56 
54 
48 
55 
52 
57 
54 
54 
53 
.. 
52 
52 
51 
48 
50 
50 
52 
52 
54 
55 
5a 
66 
57 
56 
52 
47 
50 
51 
48 

__. 

- 

211. 
- 
0 

48 

52 
_-. 

_.. 
_ - .  

_.. 

55 
48 
. -.  
52 
.. 
60 
_ _  
._  
52 
.. 
.. 
50 
45 
49 
50 
49 
50 
48 
53 
58 
54 
56 
56 
..- 
49 
46 
... 
50 
53 

_-. 

- 
811. 
- 
0 

51 
51 
42 
52 
55 

- -  

56 
54 
_ _  
51 
52 
54 
54 
_ _  
57 
.- 
51 
51 
50 
45 
49 
51 
52 
54 
55 
56 
56 
54 

54 
56 

._. 

._. 
5Q 
49 
52 

_ _ _  

- 
3h. 
- 

0 

51 
49 
52 
56 
... 
- - .  

56 
45 
60 
53 
52 
53 
58 
56 
56 

50 
50 
47 
50 
50 
52 
50 
55 
54 
57 
57 
57 
56 
.-- 
52 
51 
50 
52 
50 

.-- 

1869. 
Aug. 25 
Aug. "26 
Ang. 27 
Aug. 28 
hug. 29 

Monthly 

Sept. 4 
Sept. 5 
Sept. . 6 
Sept. 7 
Srpt. 8 
Sopt. 9 
Sept. 10 
Sept. 11 
Sept. 12 
Scpt. 13 
Scpt. 11 
Sept. 12 
Sept. 13 
Sept. 14 
Sept. 15 
Sept. 16 
Sept. 17 
Sept. 18 

Sopt. 20 
Sept. 21 
Sept. 23 

SelJt. 19 

Sept. 24 
Sept. 25 
Sept. 26 
Sept. 27 
Sept. 28 
Sept. 29 
Sept. 30 

Montlilj 

0 1  

54 43 
52 53 
51 6 
49 4 

Off Que1 

nesns - . . 

49 00 
50 50 
52 10 
53 5 
53 43 
54 12 
54 43 
55 12 
55 39 
55 30 
49 ia 
49 16 
51 27 
52 56 
54 5 
55 4 
54 54 
54 44 
65 3 
55 33 
53 32 
55 45 
55 54 
56 4 
56 16 
56 6 
55 30 
54 13 
53 10 

means .- 

0 1  

44 58 
51 6 
57 9 
62 50 

, . . - - . - . 
._. .---. 

02 18 
57 38 
52 5 
46 20 
40 6 
33 20 
26 47 
20 7 
13 7 
7 20 

64 48 
60 45 
56 29 
51 12 
44 48 
40 25 
35 40 
30 44 
24 16 
17 32 
10 13 
8 52 

20 15 
27 8 
32 54 
37 10 
43 30 
48 12 

1 4  3a 

___-.--- 

0 

50.7 
49.3 
49.1 
53.6 
55.4 

55.0 
- 
- - 

54.5 
49.3 
49.3 
52.7 
52.5 
53.4 
55. 6 

56.6 
58.1 
50.5 
51.1 
48.2 
48.2 
48.4 
51.4 
51.4 
54.0 
56.4 
56.5 
56. 7 
56.3 
5ti. 1 
55.0 
53.6 
51.6 
50.0 
50. 4 
50.0 

52.9 

56.7 

- 
- 

0 

49. 6 
52. 9 
51.4 
55.6 
58.6 

55.2 - - 

54.3 
51. 6 
48. G 
52.3 
51.8 
52.7 
53.1 
53.4 
52.7 
50.0 
54.7 
60.7 
50.4 
49.1 
49. 6 
50.2 
51.4 
50.2 
52.7 
55.2 
55. 6 
54.3 
56.5 
55.0 
50.9 
46. 6 
47.7 
50.4 
49.6 

51.8 
- 
- 

Passed iceberg. 



Month auci 
day. 

1869. 
Oct. 1 
Oct. 2 
Oct. 3 
Oct. 15 
Oct. 16 
Oct. 17 
Oct. 18 
Oct. 19 
Oct. 20 
Oct. 21 
Oct. 22 
Oct. 24 
0ct.- 25 

Month1 5 

27 

Observations of tJbe temperature of 8eu and air, &c.-Contilxued. 

Pofiition at noon. 

,athido. 

o r  

52 14 
60 14 
49 8 
49 19 
49 1 
61 8 
52 25 
53 44 
64 30 
55 13 
55 18 
65 22 
55 2G 

IlCR115 - - 

Lon@- 
tde W. of 
ireenw’h. 

0 1  

53 15 
58 61 
64 25 
613 a 
61 44 
57 35 
53 15 
48 51 
43 10 
37 20 
24 32 
18 L3 
11 39 

. . . - . . - . 

Temperatiire of the surface of 
the 5 w .  

_1_1 

Forenoon. 
- 
4 h .  - 
0 

44 
46 
50 
.-- 
47 
50 
44 
434: 
52 
50 
54 
54 
54 

... 
c 

- 
v L .  
- 
0 

L9 
12 
j0 
--. 
48 
50 
42 
49 
51 
50 
54 
54 
54 

.. 
- 

I 

,211. - 
0 

.-. 
43 
... 
--. 
50 
50 
43 
60 
49 
51 

56 
54 

- . - ,  

..- 
- 

Afternoon. 
- 
Ill. - 
0 

I1 
50 
1F 
46 
50 

50 
42 
50 
60 
61 
53 
53 
54 

-. 
- 

- 
Ih. - 
0 

la 
i0 
... 
97 
3.9 
48 
38 
50 
51 
50 
5‘3 
53 
55 

-. 
- 

- 
.2h. 
- 
0 

44 
50 
-._ 
.-. 
50 
47 
42 
51 
50 
52 
51 
54 
53 

. P .  

_F_ 

0 

43.9 
46.8 
48.6 
46.4 
49.1 
49.1 
41.7 
48.9 
50.5 
50. 7 
52.9 
54.0 
53. G 

48. B 

Tcmpcrature of the air. , 

Forenoon. 
- 
h. 
- 
3 

12 
10 

50 
._- 
$9 
53 
46 
44 
48 
50 
53 
51 
63 

._ 
- 

I 

611. 

I 

0 

47 
39 
51 
_.. 
51 
53 
44 
50 
60 
60 
52 
51 
82 

._. 
- 

- 
Zh. 
_I 

0 

-_. 
40 

- - .  

61 
54 
45 
49 
49 
50 
.-_ 
54 
52 

._. 
- 

Aftornoon. 

7 
4h. - 
0 

40 
49 
46 
43 
50 
53 
46 
50 
50 
60 
52 
52 
51 

- _ -  
- 

- 
3h. 
- 
0 

40 
48 
__ .  
50 
51 
48 
44 
49 
51 
50 
50 
51 
60 

_ - -  
- 

- 
Ph. 
I 

0 

40 
46 
--. 
--. 
61 
47 
44 
60 
50 
50 
48 
52 
50 

-.. 
- 

hily 
Llex11. 

I_ 

0 

41. 9 
43.7 
48.9 
48.9 
50.5 
51.4 
44.8 
48.6 
49.6 
50.0 
50.9 
81.4 
51.4 

48.6 
- 
_L_ 

The courses of the steamers of the Glasgow-BSoiitrea1 h i e  o~zly, for the 
moiith of July, ISGD, are laid clowii on Chart No. 1, in order to sliow the belt 
embraced by them; of the steamers of the otllcr liiic, only the temperatures 
are noted, on account of the s n d  scale of the chwt and to avoid confusion. 

North of the belt traversed by the sliips of the Montreal Ocean Steam- 
ship Company, there are, first, the nuinerous courses of English and Danish 
ships to Baffiii’s Bay, but they do not cover the moat11 of January, and 
hardly July, as they generally start from home in April a i d  May and returii 
in September and October. 

For our prposes, howevw, even the single course of the brilliant cruise 
of Captain hglefield, who left Woolwich July 4, 1852, in the steam corvette 
Isabelle, of 149 tons, to assist in the search for Sir John Franlilin, is of great 
value. After having sailed around Scotland, he crossed the North Atlantic, 
between the parallels of 5 8 O  aid GI0, from the 12th to the 30th of July, 
when he arrived at Cape Farewell. IZe kept mi excellent journal, and 
observed, amoiig other phenomena, the temperature of the surface of the sea, 
the results of which observations are laid down on Chart No. 



The jouriials of Danish ships going to Greciilaiid and Iceland linve heen 
collectcd, for nearly twenty years lmst, by Captaiii (now Rem-Adinid) 
C. Irniiiiger, who has pnblislicd, at various tiines since 1553, in thc Danish 
“ Nautical Archives” a i d  in ‘Ger1iia1i45 ani1 English geographical periodicals, 
his coiiclusioiis drawn from tliese jouninls in regard to currents. Whcii 
begging tlic adiiiiral, August 31, 18G9, for t’lie latest results of his researchcs, 
he had the goocliicss to send me the iiieiiioir accompanying this, The Tem- 
perature of the North Atlantic Ocean aiid the Gulf Streaiii,” with the follow- 
ing reiiiarks : 

1 wislied to  send you something not generally kn0~7n, a clescription of the waters 
of a higher teinperature running in bands through the North Atlaiitic. To construe 
the table acconqmixing my memoir 112s been qnite a task, as I had t o  examine care- 
fully the wrions ships’ logs and to make mauy computtttions; my principal aim mas 
accuracy and sureness.4G 

‘These baiids of a higher tern1v.xaturc are to be found, morc or less, 
where cz warm aiid a cold current converge, as, for instance, east of Iceland; 
the two priiicipal bands, alluded to b y  Acltiiirnl Irmiiigcr, iii about G q o  N. 
latitude, between the Shetland Islands a i d  Cape Farewell, are doubtless tlic 
two convex vcrtexcs of the Gulf Strcaiii in that region, (compare Chart No. 1.) 
T h e  fact that thc entire sea betweeii Scotland aiid Iceland consists of a great 
nunilier of sncli warin and cold bail& is best proved by the cruise of Lord 
DufY‘erin, who, sailiiig f‘roin Storiiocs.ny, in the Rel)rides, to Rciliiavik, 
between the 13th and 20th of June, 1866, observed tlie temperature of the 
surface of the sca each two hours, in 811 iiinety times, and fouiirl it to cliaiige 
iiot less than forty-four times, or, in the avcrage, oiice in 14 iinutical miles, 
the change fluctuatiiig bctween 5 2 O . 9  aiid 43’ ; for tlie most part, however, 
between 50’ aizcl 47O.8, while, on starting from Stornoway, the temperature 
was observed to be 48O, and on arriving at Iceland again 48O. 

From the concluding seiitciice of Admiral Irmiiiger’s iiiemoir, it would 
appear that he assumes the two wnrin l~aiids in 60” N. Intitudc, which I take 
fur the vertex of Che Gulf Stream, to be only braiiches of it, aud, come- 
qucntly, that tlie iiiilct winter clirnnte of‘ Xurope is not solely attributablc to 
thc Gulf Stream. 

The inaterid collected by Admiral Irininger is not iienrly so exteiisivc as 
tliat of AIiiiivy, Aiidrau, and otllcrs ; but is, ncvertlicless, of‘ very great value 
for tile li11owl~:clge of‘ tlic ciirrents a i d  of‘ tlie teziilwat i~rc  al>out Icelaiid and 
around tlle soutllcrli capc of’ G reciiluiid. The (lata, ])ublishcd RO far, tire three 

I shall speak of this hereafter. 
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ship’s courses to Greenland and twenty to Iceland, between 1844 and 1859, 
aiid exclusively ill the suiiiiiier iiiontlis, April to Septeniber.47 1 o make a 

proper use of them, they sliould be consiclered for each month separately, 
not,, as Irniiiiger has done, by throwing together the observations for a11 the 
six inoiiths. It then will clearly be seen from them that, in the suniiiier 
months, one arm of tlie Gulf Stream proceeds not only along the west side of 
Iceland, but extends also around the north coast eastward up to LaiigenaEs, 
where the polar stream sets against the coast and proceeds along tlie entire 
east and soutlieast coast, in geiieral in il soutliwesterii direction, between Ice- 
land and the Faroe Islands; while the eastern arm of the Gulf Stream k e e p  
between the latter and Scotland, aiid t,lieiice priiicipdly tunis to ilie north- 
east. Toward the fall, even in August and September, the lateral polar cur- 
rent on the southeast coast of Icelaiid loses iiiore slid more of its lnqoiider- 
mice, until the Gulf Streaiii occupies the entire space betwecii Scotland niitl 
Iceland. 

Adiiiiral Irininger has sent nie, also, interesting notes4’ on “the ice in 
the suiiiiiier of 1869,” in the region between the Slietlancl Islauds and South 
Greenland, throughout Davis’ Strait a id  in Baffin7s Bay, up to Upeniivik, 
(in 73’ N. latitude.) 

Captain Bang, during liis entire pas&age from Denmark to Greenland and through 
BBaBii’s Bay up to Uperiiivik, in the suiiiriier of 1SG9, saw 110 ice at all iii the oceau, ex- 
cept :t few icebergs in tlie riciiiity of Omeuab Fiord, (Intitnde 710 N.,) from wheiice 
such very frequently drift into the open sea. 

There was, in general, remarlcably little ice in lSG9 around Ti’nrewell, tlie sonthern- 
most cape of Greenland; the masters of nearly all of the nine vessels of the Royal 
Greenland Mercantile Society, of which soiiie imlre two trips annually to Qi;eeiiland, 
reported having seem, except in April aiid N a y ,  110 ice st d l  in tho ocom up to Green- 
land. A year so free of ice has not halppened for B long timc. I11 1S(iS, on the contrary, 
the Grecnlaild coitst was encatred b y  vary great fields of ice almost all the time, which 
has not occurred for many years; four merchant vessels mere compelled to minter iu 
Greenland, and were detained until Mtwch aiid April 1869. 

On the northern and eastern coasts of Icelaitd, Iiowever, there was, iu the summer, 
considerable ice, which did not dis:ippe:w before August. In my opiuioii, the ice 

’encasing the north and east coasts of Iceleiid \V;M but a very s111all part of the grea; 
masses which generally come each year down the east coast of Greenland aiid pass 
aroilnd Cape Farewell. We may expect to learn, through the German North Polar Ex- 
pedition, whether much or little ice has brolieii loose and drifted south, in lSGO, froin 
the Arctic.JS 

In 1869 the British government sent a scientific expedition, in 1 1 ~ ~  &- 
j e s t ~ , ~  ship Bulldog, to the Northern Sea, to exaniiiie the linc bctwccii Scot- 
laud, tlie Faroes, Iceland, Greenland, and Labrador, for the pttrpose of‘ 

r i  

He says: 



30 

eventually laying a snbniarine telegraph ; it obtained very valuable results as 
to depths, anirnal life in the ocean, &c.; in fiwt, the labors of Dr. Wallich, 
the iiaty-alist of the expedition, inark an epoch in the iiatural history of' ma- 
rine animal life. But few observations of temperature were made-about half 
a dozen the expedition, nevertheless, has added to the better kiiowledge 
of the Gulf Stream, as will be shown hereafter. 

Altliough only a pleaslire trip, yet of eminent value to the knowledge of 
the entire Northern Sea, from the parallel of the German coast to tjhe lati- 
tude of 80° N., is Lord Dufei.ids cruise to Iceland and Spitzbergen in a sailing 
yacht of 85 t,oiis in 1856.51 The principal dates of this cruise are: Sniliiig 
from Stornoway, in the Hcbricles, Julie 13 ; 13cikiavili, June 20 ; the iiortli- 
western cape of Iceland, July 9 ; Jan-Mayen, Ju ly  13 ; Ilaminei-fest, July 
20; Bear Island, July 31 ; Spitzbergcn, (English Bay,) August 6 ; Uroii- 
theim, August 26 ; Bergen, August 31 ; Copcnhngcn, September 10; Christian- 
sand, September 19  ; arrival in England, Septeniber 25. During these three 
arid a half ~nonths Lord Dufferin liept an excellent journql of observations of 
the temperature of' the sea and of the air, and of tlic weather, for each two 
hours, day and night, twelve times from 11oon to noon ; their great valuc lics 
principally jn the clirectioii of the cruise-from Scothiid around Icelaid to 
Jan-Mayen, and thence to Haminerfest. To this clay there is no other cruise 
and no other coniiected scrics of observations existing on that line. The lowest 
temperature of the sea, during this trip, was ohserved 70 nautical miles west of 
Bcar Islan,d, (30' ;) the highest (north of the Arctic Circle) betwceii the 18th 
and 19th of July, in 70f0 N. latitude and 15' longitude E. of Greenwich, about 
80 nautical miles off the Scandinavian coast, ( 5 4 O . )  Furtlier southward, in tlie 
German Sea, from Bergcii to Copenhagen a i d  from there to England, between 
the 3d and the 25th of Septeiiil)er, tenqieratures of fiom 5 1 O . G  to 68O.4 are 
noted; generally, however, they were found to be between 54O.5 a i d  59'.5* 

The  observations of Lord Dufferin, in themselves, offer so iiumerous 
data that they jicrniit the construction of isotl~ernial curves for the Northern 
Sea from 50' to 80' latitude, or from the coasbs of the German Sea up to 
Spitzbergen, Iceland, Jan-Mayen, and Bcar Island. Among other facts they 
demonstrate that an arm of the Gulf Stream extends along the entirc west 
and north coast of Iceland, ancl that the cold Polar Stream penetrates at; 

Bear Island far to the westward. 
For the Greenland Sea up to 80' N. observatioiis of the tempernturc of 

0 
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the sea exist siiice Scoresby in the beginning of this century ; and Parry, in 
1827, extended them to 82%" N. These various data are represented on my 
chart of 1852, accompanying Sutherland's book. I n  the construction of the 
present Chart No. 1, however, I have coiifined myself to  the use of only the 
later aiid more coinplete series of observations which were niade in 1868 by 
Koldewey aiid Nordenskiijld, a id  in 1869 by Dorst and Bessels. 

Captain Koldewey, in the first German North Polar expedition in 1868, 
like Lord Dufferin, observed every two hours ; his observations extend 
from May 25 to  Septeinber 29, and reach from Bergeii (605 N. latitudc) to 
8 1 O  04' N. latitude;% but tlie isothermal lines, coiistrncied from them witli- 
out, regard to other observations, would convey an erroiicous impi.ession of 
the niain facts in regard to tlie currents aiid the temperature in the Northern 
Sea, as they place the source of tlie higher temperature southward near the 
Scaiidiiiaviaii coast, (as if the Gulf Stream was coiniiig from the GerInaii 
Sea,) iiistead of southwestward into the Atlaiitic Ocean. At Spitzbergen, 
also, not oi31y the isothermal curve of 4' Rdauniur, (41' Falirenlieit,) but 
also that of 2" R. (36+" F.) is interrupted by tlie Polar Stream, which atl the 
South Cape peiietrates far to the westward. 

Dr. Dorst, in li!osenthal's steaiiier Bieneiikorb, (Bee-hive,) left the 
Weser February 21, and returned August 31, 1869, during wliicli time, not 
laiidiiig aiiywhere, he observed for teiiipernture each second hour without 
any gap. The  following is a copy of tlie observations in the month of J ~ l y . ~ ~  



Air and sea temperature of the Greenland Sea (lalittide 71° 40' t o 7 4 O  40' h., loiigitude So 50' to 13O 10' 7V. of Grecttwich) in July, 1869. OBserced By Dr. Dorst in Xi-. 
Roset~tkal's steanier Bienenliorb. 

7 Dato. 

- 
1869. 
uly 1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Nenn . 
Diffsr'c 

12h. 16h. l8h. 20h. 22h. Oh. 2h. 4h. Gh. P h  10h. 14h. %lean. 
- 
!e&. 
- 
0 

31 
31 
32 
32 
32 
32 
31 
32 
32 
33 
33 
32 
32 
32 
34 
34 
34 
34 
34 
33 
34 
34 
35 
34 
32 
32 
33 
33 
32 
33 
33 

32. i 
- 

- 
3CS. 

- 
0 

32 
31 
32 
32 
32 
32 
32 
32 
32 
33 
33 
32 
32 
33 
34 
3'4 
34 
31 
34 
33 
34 
34 
34 
34 
32 
32 
33 
33 
32 
33 
32 

32. 7 
- 

- 
;ea. 
- 
0 

32 
32 
32 
32 
33 
32 
32 
33 
32 
33 
32 
32 
32 
33 
34 
34 
34 
34 
34 
34 
34 
34 
35 
35 
32 
32 
33 
33 
32 
33 
32 

32 I 
- 

- 
Sea. 
- 

0 

3 2  
32 
32 
31 
37 
3 2  
3.7 
33 
3 2  
33 
37 
37 
3 2  
33 
34 
34 
34 
34 
31 
33 
34 
34 
35 
34 
3 2  
32 
33 
33 
32 
33 
32 

32.8 
- 

- 
sea. 
- 
0 

32 
32 
33 
3.2 
32 
33 
32 
33 
33 
33 
32 
32 
32 
34 
34 

.34 
34 
34 
34 
33 
34 
34 
34 
33 
32 
32 
33 
33 
32 
33 
32 

32.9 

- 

3 C n  

- 

0 

32 
32 
33 
33 
32 
33 
32 
33 
33 
33 
32 
32 
32 
34 
34 
34 
34 
35 
34 
33 
34 
34 
34 
32 
32 
3" 
33 
33 
33 
33 
33 

32. 
- 

- 
Sea. 
- 
0 

31 
32 
33 
32 
32 
32 
32 
32 
33 
33 
32 
32 
33 
34 
34 
34 
33 
35 
34 
34 
34 
34 
35 
31 
32 
32 
33 
33 
33 
33 
33 

32.9 
- 

- 

5ca. 
- 
0 

31 
34 
33 
33 
33 
32 
33 
33 
33 
33 
32 
31 
33 
34 
34 
34 
34 
36 
33 
34 
34 
34 
35 
31 
32 
32 
33 
33 
33 
34 
33 

33. c 
- 

- 
sea. 
- 

0 

31 
33 
32 
33 
33 
31 
32 
32 
33 
33 
32 
31 
33 
34 
33 
34 
34 
33 
33 
34 
34 
35 
35 
31 
32 
32 
33 
33 
32 
33 
32 

32. -I 
- 

__ 
Sen. 

~ 

0 

31.3 
31. 8 
32. 1 
31. 9 
32.2 
32. 0 
31.7 
32.2 
32.2 
33.1 
32. 2 
31. 8 

32. 1 
33.3 
34. 0 
33.8 
33. 9 

34.2 
33. 8 
33. 4 
33.9 
34. 1 
34. 7 
33.0 
32. 2 
31. 8 
32. 6 
32. 6 
32.2 
32.9 
32.5 

32.7 
-- 

- 
Sea. 
- 

0 

31 
31 
31 
32 
33 
32 
31 
32 
31 
33 
33 
32 
32 
32 
34 
32 
35 
34 
34 
33 
34 
35 
35 
35 
33 
32 
32 
33 
32 
33 

-33 - 
32. E 

- 
So&. 
- 
0 

31 
31 
32 
32 
33 
32 
31 
32 
31 
33 
33 
32 
32 
32 
34 
33 
34 
34 
34 
33 
34 
34 
35 
34 
32 
31 
32 
33 
32 
33 
33 

32.5 
- 

- 
lir. 
- 
0 

32 
30 
34 
32 
32 
31 
36 
37 
33 
34 
32 
33 
33 
36 
35 
35 
35 
35 
34 
34 
34 
36 
33 
33 
32 
33 
33 
32 
34 
34 
34 

33. ( 
- 

- 
iir. 
- 
0 

32 
29 
29 
30 
33 
31 
31 
31 
29 
34 
33 
32 
33 
33 
35 
34 
35 
34 
34 
33 
34 
35 
34 
33 
32 
32 
33 
30 
30 
31 
31 

32.3 
- 

- 
lir. 
- 
0 

32 
23 
32 
30 
33 
30 
32 
32 
29 
33 
33 
33 
32 
33 
34 
33 
35 
34 
34 
33 
34 
35 
34 
33 
32 
32 
33 
31 
31 
31 
31 

32. : 
- 

- 
Air. 
- 
0- 

32 
23 
33 
31 
33 
30 
33 
34 
29 
33 
33 
33 
33 
33 
34 
33 
35 
34 
31 
32 
34 
35 
33 
34 
32 
32 
33 
31 
32 
31 
32 

32.4 
- 

- 
iir. 
- 
0 

32 
28 
34 
31 
33 
29 
34 
35 
28 
35 
33 
33 
32 
34 
34 
%3 

35 
34 
35 
31 
33 
36 
34 
34 
32 
33 
33 
31 
32 
32 
34 

32.7 
- 

- 
Air. 
- 
0 

32 
29 
&3 

31 
32 
2!l 
35 
37 
29 
33 
32 
33 
31 
36 
35 
34 
35 
35 
34 
33 
34 
36 
31 
33 
32 
33 
33 
32 

.33 
33 
34 

33.1 
- 

- 
Air. 
- 

0 

31 
32 
31 
31 
32 
32 
35 
37 
33 
33 
33 
33 
33 
37 
35 
36 
35 
36 
34 
34 
34 
35 
33 
33 
32 
33 
33 
32 
34 
36 
34 

33. f 
- 

- 
lir. 
- 
0 

33 
32 
31 
31 
33 
32 
32 
37 
33 
33 
33 
33 
33 
36 
35 
35 
36 
37 
34 
35 
35 
35 
34 
33 
32 
34 
33 
31 
34 
34 
36 

33.7 
- 

- 
9ir. 
- 
0 

32 
32 
33 
31 
33 
32 
32 
3.5 
32 
34 
33 
33 
33 
36 
34 
35 
35 
37 
34 
34 
35 
35 
34 
33 
32 
35 
32 
32 
32 
34 
35 

33. 5 
- 

- 
iir. 
- 
0 

32 
34 
31 
32 
33 
32 
31 
34 
34 
34 
33 
33 
33 
33 
34 
35 
35 
37 
34 
35 
35 
35 
33 
32 
32 
36 
32 
31 
32 
34 
35 

33.5 
- 

- 
lir. 
- 
0 

31 
32 
30 
32 
32 
32 
31 
33 
35 
33 
33 
33 
34 
35 
35 
36 
35 
36 
34 
35 
35 
33 
34 
32 
33 
34 
32 
30 
32 
34 
34 

33.2 
- 

- 
Lir. 
- 
0 

31 
30 
28 
31 
32 
31 
30 
31 
34 
34 
33 
34 
33 
35 
34 
35 
34 
34 
34 
34 
35 
34 
34 
32 
32 
33 
31 
31 
32 
31 
34 

3% 5 
- 

Air. 
__ 
0 

31. 8 
30.3 
31.6 
31.0 
32.5 
31.0 
32. 6 
34.2 
31. 4 
33.2 
32.5 
32.9 
32.9 
35. I 
31. 6 
34 5 
35. 1 
35.3 
33.9 
33.7 
34.4 
34. 1 
33. 6 
32. 9 
32.2 
33.3 
32. 6 
31. 1 
32. 3 
32.9 
33. 6 

33.0 
- 

- 
0 

$2 
32 
32 
31 
32 
32 
32 
33 
32 
33 
32 
32 
31 
34 
34 
34 
34 
34 
34 
33 
34 
34 
35 
83 
32 
32 
33 
33 
32 
33 
33 

12. 
- 

0 

+ 0.5 
- 1.5 
- 0.5 
- 0.9 
+ 0.3 
- 1.0 
+ 0 . 9  
+ 2.0 

-t 0.1 

-+ 1.1 
+ 0.8 
+ 1.8 

+ 0 . 7  
+ 1.2 
+ 1.1 
+ 0.1 

4- 0.5 

- 0. 8 

+ 0.3 

+ 0 .6  

+ 0.3 

+ 0.E 
- 1.1 
- 0. 1 

0 
+ 1.5 

0 
- 1. j 
+ 0.1 

0 
-f 1.1 

+ 0.2 
-- 

...... - 0.2 - 0.3 0 + 0.3 + 0.8 + 0.8 + 0.6 +. 0.6 + 0 .2  - 0.2 + 0.3 - 0.2 + 0.8 
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The field of Dr. Dorst’s observations is, in the main, the same as that of 
Captain Koldewey. It reaches iiearly to 79’ north latitude, coaeequently not 
SO far north, but to the south beyond Jan-Mayen ; it also reaches not SO fdr 

east, but somewhat, further to the westward. 
T h e  Swedish expedition under Nordensliiijld left Tromsij J u l y  20, 1868, 

and returned to the same place October 20. Observations, also of the tem- 
perature of the sea, were made four times daily. The course is shown on a 
chart published in a previous nunibcr of the “Geograpliisclie Mitttieilu~igen.”~~ 
The  maximum of the temperature of the sea (43O.47) was observed in the 
Ice Fiord on the coast of Spitzbergen, August 1, the ternperature of the air 
at the samc time being 40O.32. 

For the knowledge of the Gulf Stream, tlie ohservations are of particular 
interest between Tromsij and Bear Island, where the principal arm of the 
Gulf Stream sets toward the east. This arm had, July 20 and 21, a tempera- 
ture up to 47’3 ; three months afterward, October 19, still 4 6 O . 6 .  The width 
of the stream, with a temperature of 45O.5 aiid more, was, July 20, about 200 
nautical miles ; October r9,  still 170 miles, and to the vicinity of Bear Island, 
some 80 miles higher north, the sea- retained a temperature ~f 43O.25. The 
very valuable observatioiis oE Sievert Tobiesen’ 011 Bear Island, during the 
winter of 1865-’66, offer important data for comparison. 

Professor Nordensliiijld and Dr. Fritch have had the goodness to send me 

a complete copy of the journal of the Swedish expeditions,5‘ from which the 
July temperatures were taken for Chart No. 1. An abstract of them, how- 
ever, iieecl not be added here, as most probably the journal has been published 
i n  the nieantinie with the transactions of the Swedish Academy:’ to which I 
refer. 

While thus for the sea between Spitzbergen and Iceland an abundance 
of observations was available, (those of Dufferin, Koldewey, Von Otter, Palan- 
der, and Dorst, besides the earlier ones, since 1773, by Irving, Scoresby, Parry, 
Martins, and others,) there were, until 1869, none at all eastward of the 
meridian 24’ E. of Greenwich. There the first were made by Dr. Bessels, 
in Mr. Rosenthal’s steamer Albert, in the sumnier of 1869, as far as longitude 
59’ 40’ E. of Greenwich and latitude 76’ 45’ N., near the northwest coast of 
Nova Zembla. 

Altllough the observations were macle in the month of August, I have not 
hesitated to use them for the Chart No. 1 without correction, since the tern- 

5 
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perature of the sea in that; month generally differs from that in July but 
tenths of a degree. 

few 
Dr. Bessels observed six times daily, as follows: 

Dr. Bessels’s observations of’the temperature of the sea between Spitzbergen and Nova Zem- 
bla, August, 1860.58 
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Dr. Bessel's observations of the temperature of the sea, &e.-Continued. 

Dato. 

1869. 
Aug. 20 

Aug. 21 

Aug. 22 

hug. 23 

Position. 

0 1  

76 6 

76 37 

75 46 

74 48 

0 1  

57 27' 

59 4 

56 31 

52 46 

- 

Toxnp. 
- 

eo. 

- 
0 

34 
35 
35 
35 
.-. 
35 
3 3  

3:! 
33 
31 
32 
33 
32 
32 
32 
33 
33 
35 
35 
34 
35 
36 
35 
39 
- 

- 

Lir, 

- 
0 

42 
33 
34 
33 
37 
39 
40 
35 
33 
35 
34 
33 
32 

31 
31 
32 
31 
33 
32 
33 
33 
33 
35 

31. 

- 

Dato. 

1869. 
Aug. 24 

Aug 25 

h g .  26 

Aug. 27 

Position. 

0 1  

'3 54.1 

74 01 

74 2 

73 36 

0 1  

51 13 

50 9 

46 44 

40 52 

Temp. 
- 

sen 

- 
0 

39 
38 
37 
39 
40 

39 
39 
..- 
39 
39 
40 
40 
. __  
39 
40 
39 
40 
42 
41 
39 
41 
41 
40 
__ 

- 

air 

- 
0 

35 
33 
35 
39 
38 
38 
39 
39 

40 
39 
40 
38 
37 
37 
37 
38 

41 
39 
37 
35 
36 
37 
40 

39 

- 

Date. 

1869. 
Aug. 28 

Aug. 29 

Bug. 30 

Aug. 31 

Positmion. 
__ 
$ a I 
Y .e -P 

2 ___ 
0 1  

73 36 

73 36 

71 51 

71 29 

- 
(*.1 03 .E 
$ 8  
3 6  

~ 

0 1  

30 5 

21 52 

17 51 

17 19 

Temp. 
- 

;oa 

- 
0 

41 
40 
42 
43 
_.. 
45 
44 
44 
45 
46 
46 
47 
47 
47 
46 
47 
47 
47 
48 
48 
48 
48 
48 
48 
- 

- .  

Lir 

- 
0 

39 
38 
38 
37 
39 
4 1  
40 
40 
35 
34 
34 
38 
38 
36 
37 
37 
38 
39 
40 
38 
37 
37 
46 
42 
- 

Rosent'hal's expedition in €lie Albert, with Dr. Bessels on board, left Bre- 
merhaven May 23, 1869, and returned September 22.58 

The numerous observations, from those of Lord Dufferin down to those of 
Dr. Bessels, attain their full value only by grouping them by months and plac- 
ing them on charts of a large scale ; and each of the various series has gen- 
erally an especial value in itself-that of Bessels by its extent eastward ; that 
of Yon Otter and Palander by its duration late into- the autumn ; that of Dorst 
by the length of the period (nearly half a year) from the season coldest in  the 
temperature of the sea to the warmest; that of Dufferin by the great area 
covered &c. The observations of Dr. Dorst, which concentmte principally 
upoii a distinctly defined part of the Greenland Sea, four degrees of latitude 
and thirteen degrees of longitude in extent, are of: especial importalice also ill 
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S.E. 
S.S.W. 

' S.E. 
., S.E. 

E. 
E: 

N.E. 
N. 
N. ---- 

._ ........ - 

regard to the question as to the extent and the manner of the destruction and the 
din!inution of the polar ice in such an area from March to August. Three ice 
barriers, contracting gradually t o  nine degrees of longit'iide in the same lati- 
tude, were observed by Dr. Dorst, and are carefully shown on his charts. 

The only sea temperatures which, to my knowledge, have heen observed 
on the coast of Nova Zembla, are those by Von Baer, of the St. Peteraburg 
Academy's expedition, in Matoschkin Sharr, in the direction from west to east.5g 

August 6,  1837. - - - - . . . . . - - . .410.0 

0 1869. 

_ _ _ _  .___ June 1 
_... _.__ Julio 2 
__._____ Juuc 3 
___. ._.. 1 .Tunc 4 
__._ .... Julio 5 
_ _ _ _  .... June 7 
.__. ___. Jimo 12 
. 50 Jiriio 14 
- ~ -. . -. . Julio 16 

50.0 J U U O  19 

August 11, 1837 . -. . . . . ~ - . . . ) E:: j40.1 
August 12, 1837. - - . - . . - . . . . . -390.2 
August 13,1537- - - - - ~ - .  . - - - - .300.0 

A good synopsis of the earlier observations of the temperature of the 
sea, on the surface arid at various depths, is that of Duinont d'Urville ;'O on 
those obtained near Spitzbergen Charles Martins has written an excellent 

Of the latest and not yet coaipleted series of observations in the Euro- 
pean seas I liave to notice those of the Itoyal Commission on the Irish Oyster 
Fisheries, which have been in progress since May, 1869, at Aberdeen, Howth, 
Arklow, Tramore, and Goodwick. The  following have been commuiiicated to 
ine so far: 
Observations of the temperature of the sea at points on the coast of Great Britain, in lSG9, 

by the IZoyul Coinmission on the Iyislt Oyster Pislieries.GZ 

. Inenioir." 

Dato. 

1869. 
May 12 
May 13 

May 14 
May 16 
May 17 
May 18 
lfay 28 
May 29 
MLy 31 

M o m  . . . . 

Tcmpcmturc of 
tho w:Lter. 

A t  tho 
coast. 

0 

48 
48 
48 
48 

. 45 
48 
48 

48 

48 

48.0 
-- 

A t  mi. 

0 

4G 
4G 
46 

' 46 . 
46 
46 
46 
46 
40 

46. 0 

Tcnipernturu 01 
tlio water. 

At t!ic 
comt. 

0 

52 
52 
52 
52 
52 
52. 
52 
52 
SY 
62 

0 

50 

50 
50 
50 
50 
50 
52 
61 
52 
52 

Wind. 

s. E. 
S. w. 
s. W. 

E. 
E. 
E. 

s. w. 
E. 
E. 
P:. 

0 

54 

54 
54 
54 
54 
54 
54 
54 
54 
64 



Date. 

0 

54 
54 
54 
54 
56 
58 
58 
58 
58 

55.0 -- 

58 
58 ' 
58 
58 
58 
58 
58 
58 

18G9. 
Jum 21 
Jniie 22 
June 23 
June 21 
Juuo 25 
June 2G 
June 28 
June 29 
Jnne 30 

Moan ... 

July 1 
July 2 
July 3 
July 5 
July G 
July 7 
July E 
July 9 
July 10 

1869. 
JUIY 12 
July 13 
July 14 
July 15 
.July 1 G  
July 17 
July 19 
July . 20 
July 21 
July 22 
July 23 
July 24 
J d y  26 
J d y  27 
Jnly 28 
JIIly 29 
July 30 
July 31 

Meall... 

May 10 
May 11 
May 12 
RIay 13 
May 1 4  
May 15 
May 17 
May 18 
May 19 
Mdy 20 
May 21 
May 22 
May 24 
May 25 
May 26 
May 27 
Moy 28 

Memi .... 

Juno 1 
Juno * 2 
June 3 
June 4 
June 5 
Juuo 7 
June 8 
June 9 
Julie 10 
Juno 11 
.Jnue 12 
Juno 14 
___- 
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Observations of the temperature of the sea, &c.-Cont,inued. 

49.8 46.6 ~- ~- 

50 ___.____ 
50 .__.____ 
50 _ _ _ _ _ _ _ .  
50 -_.. ._.. 
50 .__. .... 
50 ______. .  
50 _ _ _ _  ___ .  
'50 ___. .._. 

50 ___. ._.. 
.__. _._. 50 

_ _ _ _  .__. 50 
50 --.-.--. 

_._ - - 

rornperature of 
the water. 

A t  the 
coast. 
- 

0 

52 
52 
52 
54 
54 

. 56 
5G 
56 
56 

53. 1 

5G 
56 
56 
56 
56 
56 
56 
56 
5G 

-- 
-_ __ 

- 

4t aea. 

0 

52 
52 
52 
52 
52 
54 
54 
54 
54 

51. a -_ __ 
54 
54 
54 
54 
54 
54. 
54 
54 
54 

Wind. 

N. E. 
N. E. 

N. N. E. 
N. E. 

S. 
E. 
E. 
E. 
E. 

E. 
E. 
E. 
S. 

N. W. 
s. W. 
s. w. 
s. T.V. 
s. w. 

. 
lhnperaturo of 

the water. 

ht klie 
coast. - 
0 

56 
56 
56 
56 
56 
58 
58 
58 
56 
66 
5 G  
56 
56 
66 
56 
56 
56 
56 

56.3 
-- 

- 

it sea. 

0 

54 
54 
54 
56 
56 
5G 
56 
56 
5 G  
56 
5G 
5G 
56 
56 
56 
56 
56 
56 

55.2 
-- 

~ 

Wind. 

s. w. 
w. s. w. 
s. w. 

S. 
E. 
E. 
E. 
S. 
s. * 

s. E. 
s. w. 
5. w. 

S. 
N. 

s. w. 
S. 
S. 

s. w. 

IL-HowrIx, (LATITUDE 530 23' N., LOXGITUDX GO 6' W. 018 GREENWICII.) 
[\?'lLLlA&C H011N.63] 

N.N.W. 
N. W. 
N. SV. 

E. 
E. 
E. 

N. E. 
N. 
N. 

N. E. 
E. 
E. 

. E. 
E. N. E. 
E. N. E. 

N. E. 
N. 

50 
50 
60 
50 
50 
50 
.w 
50 
60 
50 
50 
50 
50 
50 
40 

. 40 
40 

May 

29 1 50 1 .__. _ _ _ _  
May 31 _ _ _ _  ___. 50 

s. E. 
s. E. 

, JV. , 

N. w. 
s. w. 
S. 
N. 
N. 
N. 
N. 

s. w. 
8. w. 

%A 

Q 

3 G  
f '1 
5 0  
Rl, 

r3 - 
0 

60 
GO 
GO 
60 
GO 
GO 
GO 
60 
GO 
58 
GO 
GO 
GO 
58 
58 
58 
58 
58 

59. c 
- 

- 

50 
50 

48.1 
-- 
- -- 

50 
50 
50 
50 
GO 
60 
50 
50 
50 
50 
50 
GO 



38 

Observations of the tenyerature of the sea, &e.-Continued. 

Date. 

1869. 
Jnne 15 
June 16 
June 17 
Juuo 18 
June 19 
Jnne 21 
June 22 
Julie 23 
June 24* 
June 25 
June 26 
June 28 
June 29 
June 30 

Mean .... 

July 1 
July 2 

July 3 
Jnly 5 
July G 
July 7 

Temperature 01 
the water. 

At the At 8031 
coast. 

-8- 

0 

50 _ _ - -  ... 
50 __.___. 

0 

_ _ _ _ _ _ _ _  50 
50 _ _ _ _  __.  

.__. .___ 50 

._______ 50 

..__._.. 50 
50 ._._ ._. 
50 ._._._. 

50 
50 __._.-. 
50 ._.___. 
50 _..___. 
50.0 50.( 

._._ .__. 50 

---- 
- ~ - -  -- 
.._. .._. 50 
_ _ _ _ _ _ _ _  50 
._ ._____ 50 
__._ _ _ _ _  50 
_._. _ _ _ _  50 
50 _._._.. 

. 
Wind. 

52 N. E. 
52 S. 

50.9 .____.______ 

N. 

S. 
. s. w. 
s. w. 
s. w. 
N. E. 
N. E. 
w. 
E.. 

N. E. 
N. 
N. 

___..._ * _ _ .  

_____.---_. 

64 
76 

Gl.9 

N. E. 
E. 

s. E. 
W. 
W. 
W. 

June 1 
June 2 
June 3 
June 4 
June 5 
June '7 
June 8 
June 9 
June 11 
Juua 14 
Julie 16 
Juno 17 
Juuo 18 
Juno 19 
June 21 

___-____ 

rcl 
0 II 

52 

56 
52 
GO 
56 
51 ' 
52 
54 
50 
52 
50 
50 
52 
50 
50 

1869. 

GO July 9 
Go 

GO July 10 
60 July 12 
GO July 13 
GO July 14 
GO July 15 
GO July 1G 
GO July 17 
GO July 19 
60 July 20 
GO July 21 
GO July 22 
GO July 23 

July 24 
5G*8 July 26 

July 27 
60 July 28 
GO July 29 
GO July 30 

70 July 31 

1 

-- 

58 
58 
GO 
56 
60 
58 
5d 
GO 
58 
GO 
58 

1 Teuiperature of 
the water. 

E s. 72 
S.S. W. 68 
s. w. 70 
N. W. GG 
N. W. 70 

W.N.W. 84 
s. w. 84 

S. 86 
s. w. 82 

S. 76 
8. 76 

__ 

At tho 
coast. 

Wind. 

At 888. 

0 

._____- .  s. 

.---.-. - w. 

.--.--.- S.W. 

. - - - - . - - E .  
--.. ___. N.W. 
50 W. 
50 W. 
50 s. E. 
50 s. E. 
GO E. 

.-.-.. -. S.W. 50 i * s* 
s. w. 
s. w. 
s. E. 

N. W. 
w. 
W. 

s. w. 
W. 
W. 

52.0 .____. . _. --. 

~ I I . - ~ I t L O W ,  (LATITUDIG 52O 48' N.. LOWGITUDE 6O 12' w. OB GREENWICIT.) 

50 
50 

50 
51 
50 
52 
50 
52 
51 
50 
52 
50 
60 
62 
52 

_- --- 

W. s. w.. 
s. w. 
s. w. 
s. W. 
W.. 

s. s. w. 
N. E. 
s. E. 

S. 

S. 
s. W. 
s. w. 
N. E. 
s. E. 

w. 

. -. 

GO 
58 
59 
54 
56 
74 
58 
GO 
64 
70 
60 
58 
56 
54 
72 

Jiine . 22 
June 23 

Mean - - -. 

July 3 
July 5 
July 10 
July 12 
Jiily 13 
July 14 
July 15 
July 16 
July 17 
July 20 
July 21 
- __ ___ 

50 
50 

51.4 

54 
54 
60 

52 
54 
54 
56 
54 
56 
54 

- 
-c 

50 

0 

GO 
70 
70 
70 
GO 
70 
70 
70 
70 
70 
70 
GO 
70 
70 
70 
70 
60 
70 
60 
60 
70 

66.0 



Observations of the temperature of the sea., &e.-Continued. 

'tr 0 
Temperature of 

the water. 

At At sea. 

R Temperature of . 

the water. 3 .d 
Date. Wind. Dato. Wind. 

& $  
coast. H coast. B At the At sea. 

-~ _ _ _ ~  
0 0 0 0 0 1869. 1869. 1869. 

July 2" 52 GO s. w. 72 .July 30 50 GO s. w. 
July 23 52 GO s. w. 70 July 31 52 GO s. TV. 
July 24 52 GO S. 72 
July 26 52 GO N. W. 
July 28 52 GO 8. w. 68 

--- 
72 Meau .__. 52.8 1 59.2 1 .-___. .____.  

'tr 

m 
+ 9 ,  ' z  
$72 

G 
0 

64 
68 
-I 

73.4 

Date. 

0 

72 
74 
72 
70 
68 
68 
G9 
G5 
65 
65 

68 
69 
G8 
74 
72 
70 
72 
72 
73 - 
68.9 
= 

73 
74 
76 
68 

1869. 
May 10 
May 11 
May 12 
May 17 
May 18 
May 19 
May 20 
May 21 

May 24 
May 25 

May 26 
May 27 

May 29 
Nay  31 

Mean. 

June 1 
June 2 
June 3 
Juue 4 
June 5 
June 7 
June 8 

May 22 

May 28 

1869. 
July 6 
July 7 
July 8 
July 9 
July 10 

July 12 
July 13 
July 14 
July 15 
July 16 
July 17 
July 19 
July 20 
July .21 
July 22 
July 23 
July 24 
July 26 
July 27 

28 
July 29 

July 30 
July 31 

Mom 

0 

52 
54 
54 
55 
55 
54 
54 
54 
54 
56 
57 
55 
56 
58 
56 
67 

O 

50 
58 
58 
63 
65 
66 
G5 
66 
66 
GO 
67 
57 
58 
GO 
GO 
62 

61.2 
= 

65 
67 
65 
65 
67 
68 
69 

- 
54.7 

57 
57 
56 
56 
57 
57 
58 

- - 

1869. 
Jiiue 9 
June 10 
Juno 11 
June 12 
June 14  

.June 15 
June 16 
June 17 
June 18 
June 19 
June 21 
Juuo 2Q 
June 23 
'June 24 
June 25 
June 26 
Juue 28 
June 29 
June 30 

Mean. 

July 1 
July . 2 
July 3 
July 5 

Wind. 

N. E. 
S. 
S. 

s. E. 
S. E. 

N. 
N. 
N. 
N. 

s. s. w. 
s. s. E. 

E. 
E. 

N. E. 
. N.E. 

N. 

W. 
s. w. 

W. 
w. 

w. s. w. 
W. 
W. 

0 

61 
02 
61 
59 
59 

59 ' 

GO 

57' 
57 
59 
59 
68 
G5 
64 
63 
64 
63 
G3 

59.4 

63 
64 
65 
63 

57 

- 
- - 

Wind. 

s. w. 
N. 
N. 
w. 

N. W. 
N. W. 
N. W. 
W. 
w. 

N. W. 
N. 
N. 
N. 
N. 
N. 
W. 
E. 
E. 
E. 

N. . 
N. 
W. 

s. w. 

0 

63 
63 
65 
65 
66 
GG 
GG 
64 
62 
64 

66 
66 
65 
64 
65 
64 
64 
64 
G4 
64 
63 
63 
63 

64.2 

__ 

Wind. 

w. 
s. w. 
s. JV. 

W. s. w. 
w. 
N. 

N. W. 
N. W. 
N. W. 

E. 
w. 

s. W. 
s. E. 
w. s. \v* 
w. 

W. N. W. 
w. s. w. 
\V. N. W. 

N. W. 
W. N. W. 
w. s. w. 
W. N. W. 
W. N. W. -- 

0 

69 
68 
68 
68 
68 
73 
73 
75 
74 
72 
74 
75 
74 
73 
73 
73 
72 
69 
69 
69 
67 
66 
66 

71.1 
- 
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V.-GOODWICK, (LATITUDE 520 N., LONGITUDE 5O 2' W. OB GIIEENWICII.) 

[LIRUTBNANT J. G. ANXAI, .~~~]  

:: e .  E .2 
Y 6 8 %  
Y 
4 - 
0 

56 

58 
59 
63 
57 
63 
56 
57 
47 
59 
GO 
63 
55 
61 
56 
53 
50 
50 
59 

57.0 
= 
64 

64 
63 
64 

- 

fifj 

Date. 

____ 

1869. 
June 7 
June 8 
Juno 9 
Jniio 10 
June 11 
June 12 ' June 14 
June 15 
Juno 16 
Julio 17 
June 18 

1 June 19 
Julio 21 
June 22 
June 23 
Juno 24 
Juno 25 
Jiiiio 26 

Juuo 28 
Juue 29 
June 30 

July 1 
July 2 

I July 3 

66 
64 
64 
65 
55 
63 
62 
e2 
62 

2869. 
July 5 
July 6 
July 7 
July 8 
July 9 
July 10 
July 12 
July 13 
July 14 

64 ~ 

56 j 
57 ' 
66 
64 
65 
70 
64 
66 
70 

67 1 
70 1 

July 12 
July 16 
July 11 
July 19 
July 20 
July 21 
July 22 
July 23 
July 24 

July 2G 
July 27 
July 28 

71 
72 

69 

July 31 

llloan 

1869. 
May .___ ..__-. 
June __.. .____. 
July ..._ .__.._ 

0 0  

48.0 46.0 
53.1 51.8 

56.3 55.2 

0 

48.4 
56.8 
66.0 

0 

. - _ - _ I  

51.4 
52.7 

0 

...... 
50.9 
59.2 

0 0 0  

----.. 54.7 61.2 
61.9 59.4 63.9 
73.4 64.2 71.1 

- 
4 2 5  5 
z +  
& g  
$ %  
3 - 
0 

GO 
62 
60 
GO 
62 
61 
61 
59 
62 
63 
62 
63 
61 
63 
63 
GO 
G3 
63 

62 
62 
60 

60 
62 
62 

__ 
Y 

__ 
0 

50 
53 
51 
54 
52 
52 
53 
52 ' 
49 
54 
54 
55 
53 
55 
55 
52 
51 
51 
53 

8 
2 .2 + -  
a a  p 
i 
__ 
0 

64 
68 
64 
63 
64 
73 
73 
69 
70 
73 
70 
68 
64 
70 
70 
GG 
72 
73 
68 
70 
64 
63 
68 
66 

68.4 
- 

- 

Wind. W i d .  Wind. Date. 

1869. 

May 11 
May 12 
May 13 
May 14 
May 15 
May 17 
May 1 E  

May 20 
May 21 

May .24 
May 25 
May 26 
M:iy 27 
May 28 
May 29 
May 31 

Moan 

June 1 
June 2 
June 3 
June 4 

June 5 

May 10 

May 19 

M Z L ~  23 

0 

59 
55 
57 
58 
57 
57 
55 
55 
57 
57 
56 

55 
59 
55 
56 
58 
GO 
62 

59 

59 
59 

57.2 

62 
GO 

62 

-- 
- - 

W. 
N. E. 
N. E. 
N. E. 
N. E. 
W. 
N. 

N. W. 
N. 
W. 

N. E.' 
N. E. 
N. E. 
N. E. 

N. 
E. 

Calm. 
E. 
E. 
E. 
E. 

E. 
N. N. E. 

N. E. 
N. E. 

E. 
E. S. E. 
w. s. w. 
w. s. w. 

N. 
N. W. 

N. 
N. 
S. 

s. E. 
E. 
E. 
E. 

N. E. 
N. W. 

s. w. 
w. 

w. s. w. 
w. 
w. 

N. N. W. 
N. E. 
N. 

N. E. 
E. 
E. 
E. 

Culm. 
S. 

s. T.V. 
W. 
W. 
TV. 

N. W. 
E. N. E. 
s. w. 
s. w. 
W. 
w. 

52.6 

55 
54 
55 
57 
GO 

__ __ .--..___ -- -- 
s. W. 

s. s. w. 
W. 
W. 
W. 

.-. ._.__. -- 
E. 
N. 
E. 61.6 

___ 

PECAPITULITION OF TIIE MONTIILY MEANS. 

Tramoro. I Arklow. Howth. 
Aberdeen, ?idgo 

of Don. Goodwick. 

Months. I I - 

c; 
3 - 
0 

50.0 
55.0 
59.0 

f 
5 r; 

3 
0 ,  

49.8 
50.0 
53.8 
__ 

0 

52.5 
57.2 
61.5 

0 

57.0 
63.5 
68.4 

0 

46.6 
50.0 
52.0 

I I I I I I 
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I n  the German Sea there are observations of Dutch herring fisl~crs 
from 1858 to 18G3,GG which are of' interest; but o d y  tlic niean values are 
given, which could not be made use of for the two cllarts. 

I n  the Mediterranean Sea Captain T. S p a t t  has inadc valuable. obser- 
vatioiis of' the teniperature of the sea at'various dcpths, up to 1,240 fk t l i o in~ .~~  
The following are those at the surface of the sea: . 

- 

Loc:dity. Date. Toiuporatnro. - .  

-___ 
0 

61 
GO 
62 
63 
62 
73 
78 
82 
75 
73 

The data for the temperature of the air, which were made use of in 
constructing the two charts, are from various authorities, partly mentioned 
above ; for instance, Buchan, Moha, Tobiesen, &c. The most voluniinous 
tables are found in Dove's works ;'* the most accurate. and most complete 
synopsis for the entire 12ussian eiiipire is by A. Wojeikow, published 1S69.G9 
Of the various inore isolated data I mention those kindly communicated 
to  me in manuscript, on different occasions, by Dr. J. Hann, of Vicnna, 
coeditor of the excellent periodical published by the Austi*ian Society of 
Meteorology ; as, for instance, the monthly means of Swedish observations 
computed by him, of which he remarks as follows : "The Mcteorologiske 
Iaktagelser i Sverige, prepared by Edluud, give means fur five clays of'twcuty- 
five stations since 1859. Therc are now eight volumeo, the last being that 
for 1866 ; unfortunately, 110 monthly means are given. For  the northernmost 
stations I have computed the following inems for the extreme montLs, ern- 
braCil% a period of five years. They cannot yet be consiaercd norinal values, 
b u t  represent the differences of the stations pretty accurately : 

~ ~ W ~ a l ~ ~ ~  - 
Pika - - - 
J o c ~ w o C ~ ~ ~  - 

G 

- 650 50' N., 2.10 11' E. of Greenmicli j Jminarry, 110.7 ; July, 5SO-3 
- 680 19) N., 210 301 E. of Greonmicli ; Jauuary, 130.8 ; J I ~ ~ J - ,  fis0.8 
- 6G0 36' N., 190 50' E. of Greenwich ; January, 4O.8 j July, 5 G O . W  



42 

3.-THE GULF STREAM, FROM THE OBSERVATIONS UP TO 1870. 

The remarks which now follow are intended to explain the two charts 
accompanying this memoir, the sources of which were eiiunierated in the 
preceding pages. 

T o  represent the Gulf Stream in its entirety, at least in some degree, 
twelve charts would be required, one for each month, and these should be on 
a Fir larger scale, and conscquently of a far greater size, if they were to con- 
tain all the d a h  on which they should be based. These iwo charts, therefore, 
are to be considered only a preliminary expedient. I f  Maury had grouped 
the thermal observations collected by him by nionths, and represented them 
thus on charts, the meteorology of the ocean would have been promoted far 
more ; ninety-six -large sheets, however, would then have been required 
instead of eight. 

I n  order to show the Gulf Stream 011 two sheets, I have selected the 
warmest and the coldest months of the year, July alid January. It is true, 
there is generally a delay in the extreme mea; temperatures of the sea, by 
one or two months for the North Atlantic, the highest temperatures falling in 
August and the lowest in February or March; but, since the charts are 
intended also to represent the isothermal lines of the air in the parts of the 
contiiients influenced by the occan, and because it was my aim to show the 
most potent source of heat in summer a i d  that of cold in winter, (in both 
cases it being extended area of land,) and, a t  the same time, for comparison, 
the influences of the sea standing be tween the two extremes, I have retained 
the months of July a i d  January. 

On the Equator, in the Atlantic Ocean, the mean tempcrature of the sur- 
face of the sca is, according to Kiimtz, 7 8 O . 6  ;7a the avcrage niaximnm in lati- 
tude 6' H. is 8 1 O . 3  ;73 the highest observecl temperature in 3 O  01' N., accorrl- 
ing to Kotzehue, 8 4 O . 6  ; and the mean temperature of the sca bebween the 
parallels of 3 O  N. anci 3' S., according to Huniboltlt, from 8 0 O . 1  to 82O.4Y4 

The mean teniperature of the air in the equatorial belt of the Atlantic 
Ocean between 10' N. and loo  S., according to Lenz, is 78°.8.75 

On the July chart the core of the Gulf Stream shows the form 'of - 
a tongue of a teml)erature of 81O.5, (at some places even 8 4 O  was ob- 
served,) extending north of the Equator to the 38th degree of latitude. This 
may be callccl not only a warm, but better, a hot stream. This hot sbream 
produces itself as a cloulnle tongue, with a mean temperature of fiom 77' to 
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8 1 O . 5 ,  (20' to 22' R.,) toward the north as far as the 40th degree of latitude, 
aiid toward the east to the 43d degree of longitude W. of Greenwich ; that is, 
far beyond Newfoundland. I n  January (Chart No. 2) tlie tongue of 77' 
(20' R.) reaches to latitude 37' N. and longitude 70' 30' W.; and at the 
place where the east end of this tongue of 7 7 O  terminates in July, we find in 
January ajemperature of 6 3 O . 5  and 65'3, ( 1 4 O  and 1 5 O  R.) 

U p  to the meridian of the eastern end of Newfouiicllaiicl tlie Gulf Stream 
proceeds first iii an  east-northeast and then iii an east direction, parallel to the 
American coast, with an average temperature in July of 77' to 8 3 O . 8 ,  (20 to 
23' R.,) and in Jaiiuary of 6 8 O  to 770, ( 1 6 O  to 20° R.) The highest tempera- 
ture of tlie air in Africa in tlie'same parallel in January is only 59'. 

Froin all this it is evident that a mere drift is out of question, as tlie 
temperature decreases south of the hot tongues just described ; tbe hot water, 
therefore, conies exclusively from the direction of the Florida Straits, a id  not 
froin any other part of the Atlantic Ocean. 

Up  to Newfoundland the Gulf Streatn rebounds toward the north against 
the coast line, as if against a wall, and ruiis there along the cold arctic current . 
which follows the opposite directioii. The  decrease of the teniperature in 
this short distance, from the Gulf Stream to the coasts of Nova Scotia and 
Newfoundland, is, therefore, very great, in summer as well as in winter-in 
July about 27 degrees iii 340 miles, and in January as much as 45 degrees in 
tlie same distance. 

At Newfoundland t h e  Gulf Stream conies in violent collision with the 
Polar Stream of Labrador, which, nearly at a right angle, sets agaiast and 
penetrates into it Iilie an immense wedge. But tlie former is now by 110 means 
annihilstcd, as Mr. Findlay coiicludes ; 011 the contrary, it sallies forth intact 
from this conflict. There are drifting down, however, each spring, froni Fob- 
ruary to  July, but inostly in April and May, from the north, in the southeastern 
directioii of' this wedge, which is sharpest defined in July, gigantic icebergs 
and vast masses of polar ice, which have been observed a s  far south as 3 6 O  10' 
N-, (011 the same parallel as Gibraltar and Malta,") principally on the meridian 
50° w- of Greenwich ; that is, directly in the core of the Gulf Stream, in the 
hot waters of which these great masses of ice, so to speak, explode when 
arriving, m d  disappear in a very short time. The Gulf Stream is not dis- 

*: The mouth of the Chesapeake Bay on xhe Americau sidc.-HPDRoGRAPHIC Oi?FTCE. 
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turbecl to any degree, either in its direct'ion or in its temperature, until a vcry 
ihor t  distance east of Newfoundland when it  bends sharply toward the north. 
The  influence of the Polar Stream 011 thc isothermal curvcs of the ocean is still 
less in January than in July. 

The Polar Stream carries down, as a gift of the spring, walruses and 
polar bears to the coasts of Newfouiidlaiid, at a time when on the same par- 
allels of latitude at Mayence, Paris, Cherbourg, or B r e ~ t , ' ~  thc plants awake to 
new life, and nightingales warble their songs. . About this time the sen isothcr- 
mal curve of 45O.5, ( 6 O  I%.,) as shown on the July chart, penetrates southward 
beyond the 60th degree of latitude, while 380 miles to the eastward the Gulf 
Stream, rolling its waters to the north, has still a tempcrature of 6 8 O .  With 
two convex bends and a width of about thirty degrees of longitude, the latter 
thence procceds northward toward Iceland and into the Arctic Sea. I n  
January the isothermal line of 45O.5 ( 6 O  R.) reaches from Newfoundland 
southwardly down to the 42cl degrce of latitude, and follows the east coast of 
the United States still further southward to the 37th degrce, to about Chesa- 
peake Bay. The two vertexes of the Gulf Streatn, as it sets toward the north, 
are leps defined than in July ; already on. t'he 50th degree of latitude but one 
principal bend is perceptible in the isothermal line of 54O.5, (loo 11.) I n  

about that latitudc an arm of the Gulf Stream sets northwest iiito Bnffin's 
Bay, along the west coast of Greenland and u p  to  Smith's Sound, as demon- 
strated by m e  on another occasion, to which I refer." 

While the Gulf Stream has in  January, on the 50th parallel Af latitude, 
still a temperature of 54O.5, the thermometer show's at thc same tiinc, at 
Prague or at Ratibor, (in Silcsia,) on the same parallel of latiturle, temperatures 
o f - 2 4 O ,  a id  somctinics still lower ones. The isothermal line oE54O.5 (loo R.) 
runs u p  in July toward Iceland and the Faroe Islands to the 61st degree of 
latitude. There it meets for t h e  second time the Polar Stream, which on the 
east coast of Iceland again threatens to block up its way and to destroy it. 

The  summer observations of temperature collected by Admiral Irminger, 
as already noticed, not only show that an arm of the Gulf Stream proceeds 
toward the north along the west coast of Iceland, but also that this arm 
extends to the east along the entire north coast, and docs not mcct the Polar 
Stream until it has reached the northeast entl of' the islnud. Only for tlic 
months of May, June, July, a d  Angust figures arc f i i i i t id  in Irminger's col- 
lection off the nortli coast of Iceland, d of' which show ii higher temperature 
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than tlinse off the east coast. I n  July temperatures were observed on the 
north coast of 45O.O; 47O.1, ancl 4 9 O . 3 ,  (Dufferin 460.0,) while off the east coasf, 
for six degrees of longitude, none higher than from 40' to 4 2 O . 6  were found. 
Ac'cording to Irminger's data and Lord Dufferin's observations, the Gulf Stream. 
setting toward the north preponderates in July on the west and north coasts 
of Iceland, but on the east and south coasts the Polar Stream corning from 
the direction of Jan-Mayen. 

Uetwecn Iceland and the Faroe Islands the Gulf and Polar Streams are 
contending against each other, and the result of this struggle is a sea divided 
in a grcat number of hot aiid cold baiids, which fact is denionstrated clearly 
by Lord Dufferin's cruise from Stornoway to Reikiavik, in 1856, and fully cor- 
roborated by Wallich in the Bulldog expedition of 1860. The chart accom- 
panying Wallich's memoir7@ has a very good representation of these currents. 

The  fact that the two sbreams, in their contest, appear as iiiany bands and 
strata, alongside, over, and beneath each other, is proved not only by the ob- 
servations of the temperature of the surface of the sea by Iriiiinger and Duf- 
ferin, but also by the researches of Wallicli in regard to the nature of the 
bottom of the sea. The  latter found there volcanic stones pointing as to their 
origin to  Jan-Mayen, and at other places ophiocome of two to five inches in 
length, which could have been carried there only by the warm Gulf Stream.'9 

Another argument is that the drift ice penetrates here furthcr to the south than 
anywlicrc else east of Iceland. Scoresby, for instance, in 1822, obscrved great 
masses of heavy ice in latitude 64' 30' N., longitude '7' 00' W. of Greeiiwich, 
and detached pieces eveii as far south as 63' 40' N., (longitude 8' W. of' Greeii- 
wich,) and as far east as longitude 3O TV. of' Grcenwich, (in latitude 66' 49' 
N.") Even still farther southward ice has becii seen by Sir James Clark 
Ross, in latitude 61° 00' N., longitude 6 O  00' W. of Greenwich, which is 
southeast of the Faroe Islands. 

In the same manner the temperature of the sea at  thc Faroe Islands, eveii 
dowll to the Shetland and Orkney Islands, apl~ears depressed in comparison 
with that of the west coast of Iceland. The isotliernial lines show, from Jan- 
Mayen, a remarkable concavity as fiu as the Gerniaii Sea, which can be caused 
0111~ by the cooling influence of the Polar Stream. lieikiavik and Styldcis- 
h o h r  (latitude 65' 04' N.) have in July a temperature of the sea of 52O.9 

' a d  50°, w M e  tit Thorshavn, in 6 2 O  02' N., it is otily 48O.9. At timcs t8he 



temperature of the air also is, in consequence of this cooling influence, de- 
pressed in the entire region from the Shetland Islands to the German coast, as, 
for instance, in J d y ,  1867, when, on the Shetland Islands, in Scotland, and 
down to Southern England, it was, on the average, fully 4O.5 lower than €he 

But here, also, the Gulf Stream conies away equally intact from its strug- 
gle with the Polar Stream, as a t  Newfoundland. We now know its further 
course in the summer from many direct obscrvations, as far north as Spitz- 
bergen and Nova Zembla, and beyond the 80th degree of latitude. For  the 
winter we still possess but few observations on the high sea, but we kiiow its 
iiifluences as well as in the summer, partly through the meteorological stations, 
a id ,  again, from various climatic phenotnena on the coasts washed by it. 

The  mean tem- 
perature for January at  London is 37O.4; at Edinburgh the same; at Dublin 
40O.5. The further we go from east to west or from south to north, or, in 
other words, the nearer to  the Gulf Stream, the higher we find the tempera- 
ture. At  Unst, on one of the Shetland Islands, 560 d e s  north of London, 
the mean temperature of the air for January is 40O.3, and that of the sea even 
45O.5, (East Yell.) 

A drift current, therefore, is out of the question, else ,the temperature 
of the air would be higher than that of the sea. Clearly, the warm current of 
the sea is tempering the air, and not vice versa. The  lowest temperature 
observed in Lontlon is only -5'; at Penzance, on the west coast, t - 2 4 O . l ;  at 
Sandwick, on the Orkney Islands, +15'.8, and at Bressay, on the Shctlands, 
+14".9. At Madrid, +13'.3 has becn observed, and 2 7 O . 5  even at Algiers, 
which provides Europe with the cauliflower in winter." 

On the morning of February 8, 1870, the telegraph announced the t a n -  
perature at Ratibor (in Silesia) to be -25O.4, while northwest of it, at Bres- 
lau, it was -13'; at Berlin, -0O.4; at Iciel, +10'.6; and at Christiansand, on 
the south of Norway, eight degrees of latitude north of Ratibor, +30°.7. So 
high a temperature would be impossible in Norway, and the winds could not 
carry it there if they did not derive i t  froin the high-tempered Gulf Stream 
to tile westward. 

. normal teniperature." 

The  mild winter of the British Isles is well known. 



The conclusions of the great niass are apt to be superficial and thought- 
less; because, as the Iceland summer is rough and cold, “how very cold must 
i t  be there in winter!” “I must con- 
fess,” so Dr. Henderson narrates, “ that I really shuddered when thinking of 
living through a winter in Iceland; how greatly was I: astonished when I found 
the ternpcrature not only higher than in Denmark, wliere I had been 
during the preceding winter, but also,. that the winter in Iceland was by no 
means inore severe than the mildest wiiiter which I had ever linown in Deli- 
mark and Sweden.”’* Sheep and horses have to take care of themselves dur- 
ing the entire year in Icelaiid ; only cattle and the morc valuable saddle-horses 
are fed in thc stable during the winter.*3 How impossible would it be in Ger- 
many to leave any domestic animal in niidwinter without shelter, even for a 
few days only ! The lakes near Reiliiavilr: are f?ozen in many winters not inore 
than two iiichcs thi& very rarely to eighteen iiiches.s4 The  lowest tempera- 
ture of the air experienced in Iteikiavik during tliirteeii years was only f3.9.” 

It is not to be wondered at that such is the case, because the warm Gulf 
Strcaiii provides Iceland with heat. I t s  niean temperat,ure there is, even in 
January, 34O.7 above zero, aiid the lowest te?npeyature noted during tweizty 

years was only 28O.6. (Compare tlie table, page 13 ) 
The vertex of the Gulf Stream passes, according to thc observations 

obtained thus far, close to the Shetland Islands ; there have been, unfortunateIy, 
at that point no observations taken of the temperature of the sea in July ; in Jan- 
uary the sea retains still 4 5 O . 5 ,  while the temperalure at the neighboring Fnroe 
Islands iti July is 49’; consequently there is, hetweeu the warmest and the 
coldest month, only a differelice of 3 O . 5 .  This very srnall oscillatioti in the 
temperature of the core of the Gulf Stream is one of its most remarkable 
qualities. The  Faroe Islands are on the same parallcl with Hudson Bay, 
Katntchatlia, and Irkutsk ; a drift, “depentling solely on the wiids,” would 
1lever be able to cause such relations of temperature. The teniperature of 
the sea at tlie Scottish stations also demonstrates that the Gulf Stream has in  
winter relatively a greater preponderance over the Polar Stream than in 
summer, 

Iceland is situated close to the arctic circle and in the latitude of Siberia; 
we shall  OW direct our researclies withill the Sanic IntitutIes farther eastward 
to Norway, and closer to the vicinity of the Severe climate of Asia. 

But exactly the contrary is the f&ct. 
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While on the western side of the North Atlantic Ocean the polar ice 
reaches down to latitude 36' N., (the parallel of Gibraltar and Malta,) and tlie 
name Labrador is srifficient to characterize the climatic qualities of all the laiid 
between 500 and GOo N., there extends on the east side of the ocean, along tlib 
Norwegian coast, cultivated land up to  71° N., the northernmost land of the 
world in which, under the influence of the Gulf Stream, agriculture is the 
main occupation of the inhabitants. Wheat is grown up to IncleroEn, in lati- 
tude 64O N. ; barley up to Alten, in ?O0 N., where sowing generally is done 
between the 20th and 25th of June, yielding in the short space of eight weeks, 
to the 20th or 30th of August, in the average six or seven fold ; the potato 
yields, at the same place, on the average seven or eight fold-in favoralile sea- 
sons even twelve to fifteen fold ; it thrives on the coast as far east as Vadso, on 
the Russian boundary line. At Alteii (70 N )  relishable cauliflower is raised 
even i n  less favorable Where washed by the Polar Current, there 
are, as shown especially by the various Franklin expeditions, under 7 0 ~  N., but 
desolate icc deserts without any cultivation, a i d  the place of' the destruction of 
Franklin's own expedition has been located between the 67th and 70th degrees 
of latitude. On this side there are but the poor snow huts of the Esquimaux; 
on the other (in 702 N.) is the flourishing and busy little town of Ilammer- 
fkst, where only once the teiriperature has been as low as +so, and generally 
is not less than 9O.!iE7 

While, as in the last winter, Gerinany has to suffer the frigid air of -240, 
and sometimes more intense cold, at  that same time Norway gathers a rich 
harvest under the arctic circle, not, from its acres, but in the warm waters of 

the Gulf Stream, as, foy instance, at Aasvai9., in the direction of the vertex of 
the Gulf Stream, (Chart No. 2 ;) there the licrring iiiakes its apgearance about 
the 10th of December, remaining until the first days of January, and then 
10,000 people congregate and haul about 200,000 tons, of a value of more than 
a rnillioii dollars.*' 

From the important dcep-sea sountliags obtained by vessels of the 
United Statc's Navy,.Prof'essor AgRssiz conclucles that the waters of the Gulf 
of Mexico are carried through the Gutf Stream bo the coasts of Norway ; he 
considers: tbc Lopliohelia afinis, (Pourt.,) found iii the Gulf of Mcxico, identical 
with the species which is found at  the northernmost cbasts of Norway, and 
believes that by the Gulf Stream it is carried from the Tropic sea into 
those high I a t i t ~ d e s . ~ ~  
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Up to Hammerfest, however,.these wonderful relations might perhaps be 
caused by the winds of Messrs. Findlay, Blunt, and their adherents, if these 
only would be kind enougli to blow during the entire winter directly from the 
Gulf of Mexico in one and the same direction over a distance equal to eighty 
or ninety degrees of latitude, which in reality is not the case ; but there the 
Norwegian coast turns sharply toward the east, and is surrouiicled hencefog% 
exclusively by the polar ice region and the corresponding icy winds. 

A Russian shipmaster, Icononoff, who sailed in 1864 from Cronstadt by 
the way of Copenhagen, along the Norwegian coast around tlie North Cape 
to Kola, arriving t8here December 17, in fict found no warm winds at all; the 
teinperature of the air, on the contrary, fell to -ISo, but the sea retained, up 
to Kola, so mild a temperature that no ice could form, so that he could reach the 
open bay of Kola without irnpedi~neiit.’~ 

Tschubinslii (in “ Sapislii d1,jii Stenia, 1867 ”) states that the winter on 
the Murmanian coast (Northcrn Lapland) is not so cold as in the departnient 
of Archangel, south of it;  that the temperature between latitudc 680 and 700 
N. rarely falls to - -13O,  niost frequently not bclow +loo to -2’ and that the 
entire Murtnanian coast (the sea, up to the Holy Cape; or Svatoi Noss) never 
freezes,91 On the contrary, the Baltic Sea, far to the southward, and even tlie 
Azov Sea, situated further to the soutli by tweiity-three degrees of latitude, 
are covered each winter with thicli iceo2 But the Gulf Stream, in the latitude 
of the Azov Sea, possesses in Jaiiuary a temperature of from +55 to 5 7 O ,  day 
and night. - 

East of the North Cape, distant from it about one hundred and twenty 
nautical i d e s ,  atVardije, the temperature of January is +P8O.5 ; while at l’eters- 
burg, six hundred and twenty miles south of the former, it is + 1 5 O . 1 .  But 
the most important fiict, testifying to the cxisteiice ancl the great volume o f the  
Gulf Stream at the North Cape, appears to me to be the temperature of thc 
sea at Fruholni, which in January is in the mean still + 3 7 O . 9 .  Fruholni is on the 
same parallel of latitude as Ust-Jansli in Siberia and Poiiit Barrow in North 
A15erica. The  former has a inean temperature in January of -3So.6, t h e  latter 
of-18O.6. Meran, in Tyrol, of world-wide celcbrity, on account of i t s  mild and 
temperate air, nearer to the Equator by twenty-four and a linlf degrees, has in  
January a temperatu& (of the air) of 31O.8, Venice 3 6 O . 3 ,  Vevay 3 3 O . 1 ,  and 
Paris 350.4.. 

- -  . - c__- 

* New York, 2‘3O.5 j Washington, 310.5. See (‘ ltesults of ik!ctcoro~ogic:L1 Observe- 
h n s ,  1884 to 1S59, by the Smithsoiiimi Iiietitution.”-HPUROGlLhl’lIIC O ~ P I O E .  

7 



Beyond the northernmost coasts of Europe observations of the tempera- 
ture, in summer and winter, have been made in Nova Zembla and on Bear 
Island. On the former, Russians have wintered for .scientific purposes several 
times within thirty-eight years, first Pachtussow, 1832-’33, at the Kara Straits, 
and 1834-’35 at Matotschkin Scharr, (Matthew’s Straits;) then Moissejew, 
1838-’39, in Shallow Bay?3 There is less ice on the north coast of Nova Zem- 
bla than on the south and the highest temperature was found at the 
northernmost of the three meteorological stations, in summer and winter, as well 
as in the average throughout the year; the temperature there never was lower 
than -26O.5, but at the ICarzt Straits, three degrees south of the northernmost 
station, i t  fell to -4Ooeg5 The mean temperature of Shallow Bay (situated in 
latitude 73’ 57’ N.,) in January, +9O.5, is also that of Quebec, (latitude 47’ 
00’ N.,) on the west side of the North Atlantic ; and at Nain, in ,Labrador, (lat- 
itude 57’ N.,) it is as low as -2O.4. 

On Bear Island the Norwcgian fisherman, Sievert Tobiesen, has observed 
the teinperature during the entire winter, from August 6, 1865, to June 19, 
1866, three times daily-at 8 a. m.,2 p. m., and 8 p. m.-at his own expense. 
I have appended these very meritorious observations in full a t  the end of this 
memoir. Here I insert an abstract of the monthly means, together with those 
found at Shallow Bay, on Nova Zernbla, in nearly the same latitude, for coni- 
parison ; the two are the northernmost observations in the European Arctic 
Sea. I have also added tliosc for Ust-Jansk, on the Siberian coast; of Poiiit 
Barrow, the northernmost point of North America; of Mercy Bay, in the Arc- 
tic Archipelago of North America; of Rensselaer Harbor, Kane’s winter sta- 
tiod in Smith’s Sound; arid lastly of the North Pole, according to Professor 
Dove’s computations : 
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Meam of the temperature oj*  the air. 

Mercy Bay. Months. Renssolnor 
Harbor. 

Latitude N.... 730 57’ 

540 48‘ E. 

0 

9.5 
4.2 
3.2 
4.7 

30.0 
37. G 
41.0 
39.0 
31.2 
22.7 
0.2 
3.4 

Bear 
Islanil. 

740 3Y 70° 55’ 

1380 24’ E 

0 

-38. G 
-36.0 
-17.5 
- 0.4 

16.2 
37.8 
52.7 
40.5 
27.5 
- 2.2 
422 .2  
-33.0 

180 48’ E 

740 G’ 

Ll7O 54’ W. 

0 

-35.5 
-32 1 
-2G. 7 
- 4.0 

10.2 
31. G 
86.7 
35.4 
22.5 
- 0.8 
-15.7 
-23.1. 

0 

4.1 
1G.  5 
6.3 

13.8 
24.1 
33.8% 

._---. _ _ _  
37. l!E 

33. 8 
27.0 
22.3 
1G.  7 

-.- 
. - _ - - - - _ _  

780 37’ 

700 40/ W. 

0 

-29.4 
-27.4 
-36.4 
-11.2 

12.9 
29.3 
38.1 
32.4 
13. G 

- 4.9 
-22.9 
-31.9 

18.9 1 2.7 

Point Bar. 
XOW. 

710 31’ 

15G6 17’ W. 

0 

-18. G 
-22.4 
-14,6 

3.4 
20.1 
32.2 
36. 2 
38.3 
25.9 
2.3 

- 8.5 
-13.2 
-4 

6.8 - 0.2 - 3.1 

_rc_ 

North 

(Dovc.) 
Polo, 

900 

0 

-26.5 
-21.1 
-15.3 

1.0 
15.1 
27.5 
30.6 
27.5 
18.5 
0.1 

-11.2 
-18.0 

2.3 

Tobiksen’s hut was on the northeast point of the island,97 without any 
protecttion, exposed to wind and wcathcr, especially toward thc north and east, 
a d  the island is situated in the middle of the Polar Stream, which here 
deposits its inasses of ice. Notwithstanding all this, the observations did show 
the highest temperature to  be here, of all the places where observations were 
obtained in or near the same latitude in either the northcrn o’r the southern 
hcinisphere. Thc average temperature of - 3 O . 1 ,  of all the days in the year, 
which Kane fouiicl in Rensselaer Elarbor, is lower t’han the mean temperature 
of the coldest month on Bear Island. Ice did not become firm during the 
entire winter, but consisted of loose drift pieces driven by the winds in all 
directions. On Christmas day the temperature was 4 - 3 4 O . 2 ,  and during the 
entire week, to January 1, the average was 3 2 O . 9 ,  for the most time with 
westerly winds, which brought rain on four days. The absolutely lowest tern- 
perature (-19O.l)  was observed January 8. 

Already before Tobiesen, No1+wegian walrus hunters had wintered 
repcatcdly on Bear Island since 1824; they report of the year 1824 as follows: 
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Up to the middle of November the weather was mild ; the snow, which fell 
at night, melted again during the day-time. I n  that year also there was rain 
at Christmas, and in the same week more than seventy walruses were killed 
by the light of the moon and the aurora borealis. Until February the weather 
was still so mild tliat the people could work outside ; the sea was free of ice 
to such a degree that polar bears did not make their appearance on the island 
earlier than April, when the temperature reached the lowest point and the sea 
was covered with firm ice. The latter conies principally from the northeast, 
from the Siberian coast ; but northeasterly winds had not blown, according to 
the journal, during the entire winter ; very little ice, therefore, drifted to the 
island. The Gulf Strebin, to all apl)carances, remained in preponderance dur- 
ing the winter toward the northeast, and the winds from that directlion, blow- 
ing over the island, brought rain, even about Christiiias time. But r.fter the 
sun  had risen again for the arctic central rcgion, and with thc gradual increase 
of t8he temperature, the ice broke loose from the places of its generation on the 
Siberian and othcr coasts, and started on its course toward the south. Most of 
the ice which reached Bear Island did not arrive earlier than J u n e  and in the 
beginning of J d y ,  and this also is the time at which, with great regularity, 
each year thc coasts of Siberia become free of ice, Until this time all the 
wiiiils from the northeast brought cold weather, because they had to pass over 
the Arctic Sea, but after that, the weatlier became mild with thc same wind.08 

According to the weather calendar for the year 1865-’66 one could row 
around the island in a boat unt i l  the end of October. Noveiiiber G no ice was 

to be seen, and the island and the surrounding sea were, more or less, frce of 

ice at the following dates: 1Gth to 19th of Novernber, 30th of Noveniber, 4th 
01’ December, 7th to 10th of December, 31st of Deccmbcr to 7th of Jarmary, 
3d to 5th of February, 10th to 24th of February, 2d of March, 23d of March, 
&c. . 

While the  mean temperature of the air iii October at Tobiesen’s winter 
hut was 2 7 O ,  that of the water of the Gulf Stream, between the island and the 
Norwegian coast, was, for the same month, according to Von Otter and Pnlan- 
der, 4GO.6, consequently 19O.6 higher; and while the January mean of the air 
fell to + 4 O  the sea at Fruholm was still at 37O.8, and .perhaps more at a 
greater distance from shore. No other region of the globc shows, within the 
same Iatitudes, sucli relations of temperature ns those under thc influcnce o f  

In  regard * the Gulf Stre~ni ,  except perh:Lps East Greenland and Spitzbergen. 
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to kas t  Greenland we liave the following data of the eq~editioii under Claver- 
ing and Sabine, which came to anchor August 13, 1823, under the lee of 
Sabiiie Islands in latifude 74’ 30’ N. Leaving General Snbine at the obser- 
vatory, Captain Clavering started, August 16, on an excursion with two sinall 
boats, which were rowed along tlie coast in fair weather. This excursion took 
twelve days, during which the crew each night slept in tents, covered only with 
coat and blanket, without suffering in the least from the cold. The tempera- 
tures from the 16th to the 28th were : mean 36O.5, highest 52O.2, lowest 230.99 
On Bear Island thc mean temperature from August 16  to 28, according to 
Tobiesen, was 3 6 O . 3 .  

I n  Gerinany (at Ratibor, in latitude 60’ N.) last winter the temperature 
fell to a lower point ( - 2 5 O . 4 )  than it ever appears to liave attained on Bear 
Island, (minimum in 1855-’56 only .--t9°.1.) 

The  climate of Spitzhergen is, according to all accounts, still milder than 
that of Bear Island. It is certain, and proved by observations, that the heat 
of tlie sun roaches a considerably higher point, even in latitude 80’ N., than 
on Bear Island. Blotnstrand observed July 16, 1861, in Wide Bay, (Wijde 
Bay,) on the north coast, in the shade 60°.8,’00 while T’obiesen, on I3ear 
Islnnd, saw only three tinies the thermobeter rise to 43O.5, on the 6th and 17th 
of A L I ~ U S ~ ;  and the 18th of September. 

Parry, in 1827, found tlie niean tcmpcrature of the air in  JuIy to be 
40°1.’0’ 

Of the temperature or Spitzbergcn in the winter wc have yet; 110 obser- 
vations, but the Norwegians and liussiaiis, who have wintcrcd there so fre- 
quently, describe “ t h e  winter as not so cold as at St. Petershurg.”lO* There 
are i o  this day in all the bays (fiords) on all the coasts of Sllitzlxrgen, iiiany, 
some well prescrved, others decayed, so-called “ IEussian buts” to testify that 
Russians have, during the last cciilury aiicl at lcast for the thrce or four first 
decadcs of this century, visited Spitzbergen in considerable numbers to hunt 
tlic walrus, seal, whale, bears, and foxes. They had their principal stations, 
where they remained the entire year, or else sailed in August to Archangel and 
returned in April. I n  the vicinity of the large stations they had siiialler lluts, 
where they found shelter when hunting. Such Russian establishmcilts the 
meiribers of the Swedish expeditiolis found everywhere in their explorations of 
Spitzbcrgeii: at. Stans ~orc land ,  at tile South C a p ,  in I-Iorn S-SOU~IC~, (one 
evidently ititended to house twenty inen, and two smaller ones, each for five, 
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men,) in Bcll Sound, in the Ice Fiord, Green Harbor, Prince Charles Fore- 
land, in Cross Bay, in Ilainburg Bay, on the main opposite Amsterdam Island, 
on the north coasts of Red Bay, Wide Bay, Mossel Bay, and on the Northeast- 
land. Norwegians have wintered i n  Spitzbergen since 1822.1°3 The Russian 
Starastschin wintered in Green I-Iarbor, in latitude 78’ N., not less than thirty- 
nine times, once during fifteen successive winters. He finally died there of 
old age in 1826. “ It niay be boldly asserted,” so it is stated in the report of 
the Swedish expeditioii in 18G4,’04 “that no healthier and more salutary summer 
climate can be found on the globe than that of Spitzbergen. During three 
summers, in which Swedish expeditions have visited this region, there has no 
case occurred aniong the officers and crews of caturrh, diarrhea, fever, or any 
other siclrness.” 

In Icobbe Bay (latitude 79’ 41’ N.) the Swedes found the ice of a lalie 
only six feet thick, and beneath it water of twelve to  fourteen feet in depth, 
the temperature of which was at the bottom 34O, on the surface 3 2 O ,  arid at  

the depth of half a foot 3 2 O . 4 .  The bottom was covered with.a thick layer 
of green slime, consisting almost exclusively of siliceous algae, diatomacea, 
and others of lower orders, oscillatoriae, and desmiadiacee ; among these 
there were living a species of larva, chironoinus, microscopic crustacae, cyclops, 
and smaller worms. “Froni this a conclusion may be arrived at  with cer- 
tainty that the winter is not very 

I n  Cross Bay (79’ 15’ N.) the Swede Andrew Lindstrijm wintered, 
with twcnty-four men, 1843-’44. Cold weather did not sct in before New 
Year, and it reached its maximum with the end of the long winter night 
During the wiiiter nort’lierly winds were prevailing; in spring and autumn they 
were westerly aiid southerly. The  sca remained open until New Year, when 
the drift ice arrived ; then the sea froze, in calm weather, but the icc was torn 
from time to time by storms.lo0 

That  in East Greenland also the winter is remarkably iiiild has been 
proved by the Danish Captain Graah, who wintered in Nukarbiclr (latitude 
6 3 O  21’ N.) 1829-’30, and whose experience cannot, be compared in the 
remotest degree with that of the English expeditions among the confused mass 
of islands and on the coasts of &he American side. On the 29th of October 
he had still rain, and very mild weather to the end of February, when it 
became colder, but the lowest temperature was -4’ aiid -Go. I n  Noveni- 

In F e b  . Ler and December there were a few days of from +14O io + 9 O . 5 .  



55 

ruary and March 
from the coast.lo7 

Ihe sea was free o'f ice in a distance of twelve to fift'eeii miles 

4.-THE GULF STREAM AT ITS NORTEtlCRN EXTREMITY, AS PAB AS 
EXPLORED.-THE NORFH POLAB EXPEDITIONS. 

The facts enumerated in the preceding pages are the effects of the Gulf 
Stream in these high latitudes on the coasts and islands washed by it or inits  
vicinity. The  course of the Gulf Strcaiii north of Iceland and Europe is 
more complicated than to the southward of these coasts. After coming forth 
intact from its two struggles with the Polar Stream east of Newfoulidland 
and east of Iceland, its waters are cooling more and more toward tlie north, 
until they are reduced to a temperature of' 3 9 O . 4 ,  when they attain their highest 
density and greatest weight. At this temperature it sinks beneath the Polar 
Stream, in July, north of Iceland and Syitzbergen and on both sides of Bear 
Island. Beyond the sea-isotherm of 3 6 O . 5 ,  (2' R.,) that is, from the curve at  
which on Chart No. 1 the lightest blue ceases and the white area bggins, the 
Polar Stream preponderates decidedly, or at least runs over the iinmerscd Gulf 
Stream, and this takes place partly already within the lightest blue, between 
the isothermal lilies 3 6 O . 5  and 41°, ( 2 O  and 4 O  R.) The line separating the Gulf 
Streatii from the Polar Stream is, fbr the most part, sharply defined. As far 
as the former reaches, the color of the water is of a beautiful azure blue, and 
fin-back whales, which do not frequent the colder yaier, follow ships as far as 
the sea retains that color ; the Polar Stream, on the contrary, shows a dingy 
green color, caused principally by a tnultitude of microscopic, slimy, and badly 
sinelling a l p  of the families of diatomaceae and desmiadiaceac. 

I n  the discussion of the vertical relations of the temperature of the sea, 
(that at the various depths,) the submerging and the risiiig of currents, or the 
arrangement of warm and cold strata of water over each other, must not be 
left unnoticed, in order to avoid hasty conclusions as to the volume of the 
uppermost stratum. North of the isothermal curve of 3 9 O . 4  ( 3 O . 3  R.) toward 
the pole, the temperature generally incrcases with the depth, while southward 
toward the Equator it decreases. There is, however, no uniformity in this, SO 

that, for instance-as Lieutenant Rodgers, in 1855, found in the Asiatic part 
of the Arctic Ocean-there is on the surface a warm current wit'h water of' a 



low specific gravity, beneath it a coldcurrent, and then again a warm current 
of heavier water, .and all these strata running i n  opposite directions. 

The  Gulf Stream sets, north of Europe, in its inain direction toward the 
northeast and reaches Bear Island and the extensive shallow bank from which 
the latter crops out.lO* For the third time it meets here the Polar Stream, 
coming from the opposite dircction, the northeast, and not, as eastward of 
Newfoiindlrtnd and Iceland, laterally or about under a right angle. It there- 
fore does not press the Gulf Stream to one side, but cuts it into two branches, 
one of which proceeds northward along the west coast of Spitzbergen, tlie 
other eastward of Bear Island. This latter is the principal arm, the Spitz- 
bergen stream a side branch, a blind alley, which has deccived many a ship 
penetrating there and finally turnod back by thc Polar Stream, which, close to 
the north coast of Spitzbergen, blocks t'he way of this lateral branch effectually. 

The temperature observations of Lord Dufferin, Koldewey, Nordenskiiild, 
and Bessels show that this branch is not only separated at Bear Island from 
the main arm, but also pushed far toward the west, and probably entirely cut 
06 at least in July. The  temperature here sinlrs rapidly from 45' and 41° to 
3 2 O  and below 3 2 O ,  the Polar Stream pressing into the Gulf Stream, accord- 
ing to thc observations thus flu obtained, with a double tongue. 

That this western and weaker arm of the Gulf Stream is conquered in 
the height of summer by the Polar Stream at Bear Island, is not to be won- 
dered at, as the latter is extraordinarily voluminous and strong. Koldewey found 

its force between the parallels of 7 5 O  and 7 G 0  N., in the first days of July 
1868, to be thirteen miles'a day,lo9 but at tlie southeast point of Spitzbergeii, 
where it sets sharply against the coast from the northeast, its force is much 
greater. Lamont, who staid there the entire July and August of 1859, made 
iiitkresting observations regarding it. At  Black Point, a cape of 'Stans Fore- 
land, which is even less exposed to the Polar Stream than the Thousand Isles, 
(compare Chart No. 2,) it passed with such force that six men could not row 
a boat against it. Lamont states it to be there three miles per hour, or seventy- 
t w o  milcs a day. At the Thousand Isles it is still more powerful, at tinies 
168 to  192 mi1es.a day.llo 

That the Polar Stream between Spitzbergen and Bear Island sets with 
great strength westwardly, against the coast of East Greenland, is further 
proven by the circumstance that, according to the experience of whalers and 
sealers, there is always to be found ti deep bight in the ice between the par- 
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nllels of 74' aiitl  7 G 0  N. On this experience rests niy advice to thc first 
German North Polar I3spcditJioii, in 1868, to penetratc to tlic cast coast of 
Greenland, in the latitude of' this bight, betweeu 746O and 75' N !I1 The 
Royal Geographical Society of Lonclon published, in 18G8, the plnu of that 
excellent Scottish mariner, Captain Gray, whose opiiiion fully coincides with 
my own when he says : 

Having for mauy gears pursued the wlide fishery on the east coast of Greeiila~ld, 
and observed the tides, tlie set of the currents, arid the state of the ice iu that lomlit-y, 
st various seasons of the year, I think tlint little, if m y ,  difficulty would be exper.ieilcad 
in carrying a, vessel in R single seasoil to a very high latitude, if not to the Pole itself, 
by taking the ice at about the Istitnde of 750, wliere generally exists a deep bight, 
sometimes riinning in B northwest direction upward of oiie hunclrecl iniles tCJl17itrd 
Slianiioii Island, &c.l12 

There would be 110 motive for this bight if the Polar' Streani was not 
prcssing deeply into the west, in the latitude of Bear Island. Dr. Dorst has 
cruised, i n  Rosenthal's steamer Bicnenkorb, for five months in this same region, 
between Shilntioll and Bear Islands and between Jan-may en and Spitzliergen, 
making observations of all kinds each alteriiate iio~ir, and, ainong other things, 
lie has prepared a very exccllent ice chart, which I have at  hand.113 The latter 
shows to the westward of Bear Island, in the drift iee as  well as in the heavy 
field ice, a deep bay toward East Greenland, which, from March to August, cuts 
progressively deeper, until it ncnrly reaches t h e  east coast of Grccnland. The  
iudentation of this ice bay, or  the destruction of ice, reached, during the five 
months of Dorst's cruise, over not less than 250 or 300 nautical iniles. I liiive 
indicated the bay on Talile 18 accompanying the " Geogrnphische Mittheilun- 
gen" of 1861, ; its southwestern limit is iiiarked by an ice edge of 230 iiiiles 
in length, which extends from Jan-Mayen in n west-northwcst direction. When 
the complete rcsults of Dr. Dorst's observations are published these facts will 
appear more clearly. 

Kolclewey's observatious, i n  the inean time, are suficieiit l o  establish this 
currcnt from east to wgst. They sliow that on tlic parallcl o€ Shannoii lslaiid 
to about longitude 11' W. of' Greenwich, it has still a west-southwest direction 
and a velocity of eleven i d e s  a day, (compare the observations of June 30,) 
and not until here it meets the East Greenland ice current, which, coming 
directly from the north, now takes a south-southwest and south by west 2 west 
course ; (compare the observations of June 8, 28, and 29.)11' 

A very striking coiifirmatioii of the existence of this westerly Polar Stre,zm 
8 



between Bear Island and Shannon Island is found in Koldewey's observations 
of the driftwood met by him. He found such exclusively betwecii the lati- 
tudes of the south point of Spitzbergen and of Jan-Mayen,,just where this 
stream prevails, sometimes in great quantities, and it is evident that it; comes 
there directly and in a straight line from the north coast of' Nova Zembla, to 

-which i t  drifts from the great Siberian rivers Obi, Jenisei, and Lena, which, 
again, carry it from a great distance, even from the far, wooded south, near the 
Chinese border. 

Koldewey's records of the color of the sca inclicate clearly that Gulf 
Stream water also is pressed by the Polar Stxeam far to the west, close to the 
coast of 'Greenland. As high as latitude 74' N., in longitude 1 4 O  W. of 
Greenwich, but seventy miles from the east coast of Greeiiland, he observed 
the sea striped blue and green; the former known to be the color of the Gulf 
Stream, the latter of the Polar Stream. 

At the south point of Spitzliergeu the Gulf' Stream is still discernilh, at 
least at times, ptoceeding in a sharp turn around tlie cape toward the Thousand 
Isles, as I have already stated in aiiotlier place.'I5 T o  the north and east of 
the Thousand Isles the Gulf Stream, accordiiig to Lamont, the best authority 
for this region, has little or no influence at all, and the polar ice drifts there 
always vehemenily toward the southwest. But as soon as it arrivcs at the 
westerninost of the Thousand Islaiids it gets int,o.thc warrn water of the Gulf 
Stream and is rapidly dissolved."' Such is still the influerice of this weaker 
arm of the Gulf' Stream against a n  exceedingly violeiit polar current in this 
high latitude of 77O N., about six thousand miles from its source in  the Florida 
Straits. 

In regard to the currents and thc ice in tliese regions during the winter, 
i t  appears from the accounts of the Norwegians, who have wintered on Bear 
Island, that most of the ice does not arrive at the latter before the spring and 

Captain Jansen, in an interesting account compiled from the voy- 
ages of the earlier Dutch navigators, remarks : "In a cbmmoii pear the south 
cape of Spitzbergen remains, even in winter, free of ice ; but after a severe 
winter it rnay be for some forty or fifty miles to the southward of it surrounded 
by broken ice.""' 

The thermal observations of Tobiesen at Bear Island show that, at least 
in 1866, the relatively greatest m o u n t  of ice, accompanicd by the lowest 



teniperat,ure, arrived at  tlie island in March aiid April, and that it came from 
thc northeast. 

Up io Bear Island, Spitzbergen, ap l  Nova Zernbla, therefore, the Gulf 
Strcam is readily disceriiible ; the question remains, now, whether it exists 
beyond these islands toward the’ Siberian coast. In regard to this I wrote in 
April 1865 as follows : 

Although the physical atlas and the charts of the world show exactly here, from 
Spitzbergen and Nora Zeinbl:~ to the New Siberiam Islands, tlle thickest ,111d most, per- 
manent ice in the morld, blocking up t~ll  tlie Tniiuiyr coast, yet already the obseryations 

- of Voii Middendorf have demonstrated lion7 erroiieoiis this supposition is, which, ~1 

inere fancy, has held, up to our day, so rigid a sway over all the geographical text-books 
aiid charts. This eminent traveler vas prepared-from old :~cco~ints and for the reason 
tliat great ani1 nearly pormaiien t masses of ice are known to ‘esist in tlie niore southern 
Kara Sea-to find, also, the Taimyr Bay full of ice, or perlial~s frozen throughout ; b~xt 
11ow agreeably was he snrpriied ivlux.he saw it so entiFely free that he could not 
discover even tlie smallest particle of ice!11s 

If there were no observations but his for this region, then the facts found 
by lriin might be coiisidered an exception from the rule, the iesult of an ex- 
treniely fnvorable seasoii ; the sen, however, eastward of the Taiinyr land and 
north of the New Siberian Islands has, close to the shores, always been found 
open, as often as these islands wcre visited, since 1810, by Hedeiistriim, Tata- 
rinow, Wmngell, and Anjou.”O 

To tlie north of the islands, in latti’tude 760 and beyond it, the ocean never freezes. 
Brei1 in March, (who11 at the not very distant Ust-Jamb tho inem temperature is 
-170.5,) 1 linvo seen tlierc but very little driftl ice. This is the. place from wliicli tho 
exploration of tlie northeruniost islands off Aimerica aiid of the north part of Groeii- 
land should be started, t o  proinisc siiccess, and from mliich the North Pole might pos- 
sibly be rcaclied in a 

Wrangell’s book is so well known, and so readily accessible, that there is 
no need to rccapitulale here its hetails in regard to this always open sea; it is 
suacient to add that the prevailing current is shown to run from the wcstward 
to the east and southeast, in the direction of Cape Jnlinn, whcre the Polyiija, 
reaches closest to the coast. Already in 1852 I expressed the opinion tlint 
this Polynja is but an extension of the Gulf Stream. In  forniiiig conclusions 
in regard to this, it niust be kept in view that the New Siberian Islands and 
the open sea lie directly nor! h of‘ 1 he absolutely coldest region of Siberia, which 
niay be denoted Ly a line from Jalrutsk to Ust-Jansli, :I, region, althoug11 ex- 
1,remcly cold in wiiiter, yet with a wry high tcmpcrat,ure in  the mi(M of 
summer, ~ 1 1 e n  the iieiglibori11g const is free ol‘ ice. At UsL-Jnnslc (1i1titude 
T O O  55’ N.) Ihlenstr i i~i l  observed, July 6, lb10, it1 tlic s u n ,  11 7O.5.’‘ 

Hedeiistrb’m reports : 



That the Gulf Stream really extcnds to the coasts of Siberia has not yet 
been established incontrovertibly, but much has been added of late to our 
knowledge of this region by three of the expeditions to the North Pole since 
1865. 

Captain Palliser penetrated, in the last days of July 1869, without, cliffi- 
d t y ,  to about thirty miles north of Cape Nassau, the northwestern point of 
Nova Zembla, and expressed the opinion that he could have sailed, without 
great danger, entirely around Nova Zembla, from cloing which he was lire- 
vented by other circ~tiistances.’~~ 

Captain Johaniicsen came, as early as the 19th of June, 1869, within 
sight of the same cape, a mile to tlie north of which he found the border of 
the field ice, which, however, was very thin ; there appeared to be 110 ice to the 
eastward, arid a strong current was setting-in the same direction. “I  had,” so 
Captain Johaniiesen states expressly, “nowhere to the south observed so strong 
a current as that at Cape Nassau.”124 This sf rong current corresponds entirely 
with the directioii and the prolongation of the Gulf Stream, and the thin ice 
so high north with the influences of‘ the latter. 

The iiiost valuable of -d11 the observations obtained so f‘ar in the, great sea 
betweeii Spitzbergeii and Nova Zenibla are those by Dr. Bessels, who crossed 
it twicc in Rosenthal’s steatner Albert cluriiig August l8G9, observing every 
fourth hour.’25 Tlie meridian of’ Bear Island divides the Northern Sea into 
two equal parts; there are thirty-six dcgrees oflongitude betweeii it and tlie east 
coast of Grecnland,ancl as many between it  and Nova Zeiiibla. The course of the 
ship o n  her return froin Nova Zcrnbh was niainly on tlie parnllcl ol’ 74’ N., 
and thc tciripeiahrre there iii the ]tist days of August was f i J U l l d  to I)(+ t111~1gh- 
out froill 38O.8 to 42O.1 ,  while 011 the same l~ai:allel west of‘ Bear Island, except 
at a siiigle point crossed by Dufi‘erin, i t  fell i n  July (according to Dorst and 
Dufferin) to  the freezing point, ( 3 2 O , )  aiid below it--a, very considerable dif- 
ference. 

Now, although t l i ~  tclll11”iit [ire on the 1)arallel of‘ i 5 O ,  iiear Nova Zcmbl;~, 
is on the average as low as 36’5, there is the r c n d i a b l e  fact that, exactly 
where the Gulf Stream might \)e loolicd for, viz., immcdit~tcly east of Bear 
Island, 1lor(11 of latitudc mid beyond  GO N., as far as lkssels penetrated, 
it reaclics 42”.4. 115’ which fact the extension of thc Gulf’ Strcam into these 
regious is satishctoi.ily I m V e d .  We (lo not, linow ye1 how high it redly 
ascciicls, Ilut f ~ i r t h c r  iiorth it, surely comes ;igain it1 c01lir;ioii with tho l’olar 

\ 



Stream and with the drift ice. Dr. Bessels found thc border of t'he field ice, in 
August 1869, between Hope Island anti Nova Zembla, on the average between 
latitudes 76' N,. and 77' N. 

How the Gulf Stream, apparently destroyed by the Polar Stream, never- 
theless continues 011 its course inay clearly be seen at  Spitzbergen The 
branch proceeding there to tlie north, as we already know, is at Bear Island, in. 
latitude 74' N., completely cut through by the Polar Stream, so that, up.to 
the southern point of' Spitzbergen, the latter, in a, width of about 140 miles, 
preponderates entirely, niid cornpels the warm water to siiili beneath it., But 
imuiediately under the lee of Spitzbergcn ihe Gulf Stream, now protected 
against the Polar Stream, rises again to  the surfitce,, which then has a, tetn- 
perature of 41' and more, ,while the sea in the ncighborhood, to the southeast, 
is below 32'. In that inanner this western branch continues along the entire 
west coast of Spitzhergen, and. although the weaker one, presses still on, north 
of that islaud, deep into the Central Arctic, up to latitude 82' and beyond. 
'rlicre it bas been observed by Parry, iii J u l y  and August 1827, whose obser- 
vatioiis in regard to it, reach Iiiglier iiortli, and are more accurate than all tlie 
others ohtained thus far. H e  traced it on the meridian of 18' E. of' Green- 

2. 

wich u p  to latitude 81' 65' N., and 011 the meridinn of 21' E. of Greetiwich 
to about  latitude 82' 20' N. Following its somewhat curved course froni the 
place in' 74' N. where it appears to be destroyed, to the nortthernmost obser 
vationa 01' Parry, this part will, be fbund of' a length fully equal to  ten degrees 
of latitntle. 
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Current, presses it back, or detains it, the inore will the masses of ice, seeking 
an outlet, accuniulate and form a powerful ice-belt, which will be fouud, cor- 
respoiidiiig to the permanency of the two streams, in  all probability at all 
times, and always of about an equal thickness, aid at pretty nearly one and 
the saiue place. T o  penetrate toward the North Polc by the branches of the 
Gulf Stream east or west of Spitzhergen which extend furthest into the Arctic, 
and to break through the pack ice, appears to me morc clificult than to press 
into the Polar Stream, in which, on account of its outlet southwardly, the ice 
distributes more readily arid is not apt to pack. The  two routes may be coin- 
garcd to iiiountain passes to be crossed : a long, uniformly-inclined valley leads 
to tlie one, the elcvation is throughout gradual, and therefore easily overcome; 
the road to the othcr, of the same height, goes through a but little inclined 
valley, closed by a high and steep blufF, which to surmount, is excecdiiigly dif- 
ficult, if not iiiipossibIe. 

When urging tlie expeditions to the North Pole and discussing them, I 
have therefore carnestly advocated not to choose the route along the west coast 
of' Spitzbergen, as I believe it to lead into a blind &y of ice. T o  cross the 
sea between Spitzbergen and 'Nova Zernbla should, in my opinion, only be 
attempted by a thorough sailor, who is as familiar with ice bclts as, for instancc, 
Sir James C. Ross. If Holclewcy, iii his attempt toward Gillis Land, in Ju ly  
1868, had proceeded aloiig the soutileastern coast of' Spitzbergen, lie vkuld 
liave been able to penetratc further; surely at. least as far as Burgomaster 
Liiwenigh i n  1827, or  Lamont in 1850, or Birclibeck and Newton, 18G4.'26 
Icoldewey only spent three days in the attempt to break through by the south 
cape of' Spitzbergen, &id then gave it up; a time entirely insufficient for a11 

ice belt or  an ice stream. It took James Ross, when breaking through the 
ice belts around the South Polc, at one time not lcss than forty-six days, from 
the 18th of December, 1841, to the 2d of February, 1842, to work through 
an ice streaiii of about fivc hun$red miles in width ; but lie found 011 the other 
side of it a great open sea, frce of ice.127 If IColdewey hac1 persevered but one 
day longer, he would probably have reacliecl the warm stream of Dr. Besscls. 

Even if it may be quite difficult to pcnetrrtte here towwd the north, this 
sea llevertheless surely deserves more attention than heretofore has been ac- 
cordecl to it, as the liiutory of the polar cxpeditions proves that ice streams, such 
as those met I~crc, o p i  at times, a ld  are never impcnetrabIc for a good sca- 
I~KNI.  It ig, tliercfore, irii.1~11 to b~ regretted that the csyeclition projccted for 
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1870 in the sailing yacht Germania, (alias Greenland,) which I have been able 
to purchase from my collections of 1868, had to be postponed. Dr. Bessels 
and Dr. Dorst, the two well-tried polar voyagers, and Captain Wyprecht, oiie 
of the earliest friends of German polar exploration, were anxious to extend 
the valuable researches of Dr. Bessels in this  region, and were even pre- 
pared to provide from their own means for the scientific equipment. I have 
always pointed to the exploration of this region as of the highest importance, 
and have (July 30, 1865) dveii offered a premium for it of' froin one tliousand 
to two thousand dollars.128 

T o  attain results in the Arctic requircs, besides nerve, perseverance such 
as showii by James Ross, Johannesen, and others. Much will depend on 
these qualities, also, on the east coast of Greenland. The expedition of 1868 
was instructed by dZ9 to try whether i t  could reach the coast between the 
parallels of latitude 74' and 76'; but 1 did not exclude a higher lattitude as 
far as 80'. Unluckily this has been neglected, and not the slightest attempt 
has been made by Icoldewey between latitudes 76' and 80'. It is still very 
questionable whether it would not be less dificulty to reach the coast between 
76O and 80' than between 74' and 7 6 O .  Althougfi there is, between the latter,. 
always a bight of opeii water cutting deeply iiito the icc toward the wcst, this 
biglit is caused directly by the pressure of the Polar Stream arid the polar ice of 
Bear Islaid, and it is therefore not iniprobable that the route between 76' 
and 80° may prove the easier. Scoresby, in his brilliant voyage of discovery 
in 1822, could not reach the coast on the parallel of' 74', but he had perse- 
verance enough to work for six weeks through the drift ice, and found his 

- reward by reachiiig the coast further s o ~ t ~ h ,  whence lie could work along i t  
toward thc north. 

We linow now the most weighty fticts (but not yet sufficiently considered 
~ n d  valuedp to prove that the Gulf Strcam does not cease or sink and disap- 
p a r  entirely between Spitzbergen and Nova Zeinbla. Going froin there to 
the regions of Northeast and New Siberia, discovered and explored by He- 
denstrijm, Tatarinow, Sannilrow, Wrangell, Anjou, and others, we f i rd  come to 
Taimyr, the northernmost land of Siberia, the winter of which, as far as Von 
Middendorf could ascertain, is relatively very knild, dccidedly niildei- tllan- 
f'urthr south, and abounds in fis11.130 

011 the ice a i d  the climatic properties of' Northwest Siberia in SUlllliler 

new light has been shed by the cruise of t h e  Norwegian fisherinan, Johanne- 

\ 
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sen,'31 and by those of Palliser and Cnrlsen in lti69.13* 
agree with the experience of Lopatin in 1866: 
. No ice was found (July and August ISGG) by Lopatin in tlie Jenissei Bay, where, 
in latitude 720 N., it meets the Arctic. The Dolganes living in tlie vicinity assured him 
tlist they never find ice wlien srriviug at  the bay in the last 1)ai-t of ~uti~mer.  lt11ssii%l 
settlers stated th:tt in simmer ice is sceii on tlie sea only with winds froin the west and 
northwest, xiever when the wind blows from the north antl northeast. It is retnar1c:tble 
that the members of tlie expedition wlio penetrated to tlie sea on tlie riglit bank of the 
mouth of the Jeiiissei could iiever lcnve OB their winter dothing, while those who were 
occupied 011 the n-est side suffered from the lieat aiid from myriads of ~nosqui toes .~~~ 

Already Von Middendorff bad see11 at the northcrnniost poiijt of Asia, in 
summer, 1843, the Arctic, lying before him, c6mpletely open and so free of 
ice that lie could not detect the srnallest i~iece.'~' 

T h a t  there is, in general, north of the entire coast of Siberia, as high as 
it has been possible thus  fiir to advance, from 70° to 7G0, a " never-freezing 
open sea," with " but very little drift even iii the coldest month, is a 
fact which for sixty years past lins been examined into over a i d  over again, and 
always found to be true ; in winter time by Hedenstrom, Tatarinow, Sannikow, 
Wrangell, Anjou, antl othcrs ; in summer by Johannesen, -Palliser, Carlsen, 
Lopatiu, MiddendorfF, Icellett, Rodgera, Long, Mohr, &c.-a fiwt the more 
remarkable as that sea lies north of the coldest region of the world.13G There 
has so far bceii only one single expedition on the broad Arctic for the ex- 
pressed purpose of' exploring the polar domain, that of' Wrangell, of four years' 

duratioa. This expedition, starting from the coldest land of the world in the 
month when &e ice was thickest, and following a northcrn coursc on a, vcry 
shallow sea, found the ice to be getting, step by step, thinner atid more broken, 
until it came to an cntirely open sea, at one place at a distance of five Russian 
werst or three nautical miles from the 

The  average temperature of the Siberian Arctic Sea east of the mouth 
of the Kolynia, for the summer, is, according to the observations of Wrangell, 
111 JulJr, 3 7 O . 6  ; iii August, 37°.0.'3s 

1 he  current observations of Wrangell i n  Northeast Sibcria exhibit the 
following remarkable facts : The currents in that region, as is linown, set in 
spring and summer to the west, in fidl aiid winter to the in the direction 
of the Gulf Stream. The preponderance of the latter direction is evident 
from the fact that Wrangd,  on his third voyagc, March 26, 1822, in latitude 
72O 10' N., loagitude 166" E. of Greenwich, foulid on the drift ice the traces 

Their accpunts fully 
' 
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' ot his sleigh which were impressed there i n  April 21, geographically to tlie 

westward of the present position, (as he says, thirty-five werst or twenty miles, 
but as I make it, seventy werst, or double the distnnce;) the current here was 
east-sou t heas t.140 

5.-DRIPT WOOD I N  THE ARCTIC. 

Of more importance than all these observations is the exis te~~ce and the 
diffusion of drift wood in the Arctic Ocean, one of the most remarkable phe- 
nomena. 

Jus t  as Columbus inferred the existence of a continent in the far west from the 
tropical wood wvliicli lie saw drifting iiito the Oaiiaries, with the same certaiiity me may 
conclude, from the Siberian logs which we find 011 the coasts of Spitzbergeu, that the 
Arctic bordering Siberia throws 08 its,ioe. North of Siberitt aiicl east of Spitxbergeii 
the 88% must be free in sumiiicr, that the drift mood carried down the Obi, the Jenissei, 
and the Lena, may reaoli Spitzbergen. 

D r .  Oscar Pescliel says appropriately P~ 

Thc same author retnarlis, fiirther : 
* Altliongh Swedish uaturalists say, without argiimciits for proof, that this wood is 

carried there by the Gulf Stream, we rather wo~xld talie it to  be from Siberia, for geo- 
graphical reasons, as the Gulf Stream could not possibly throw it on the east coasts. 

The Swedes found, especially on Northeastland, huge inasses of drift 
wood and other drift produce, for instance, on Shoal Point, the westernmost 
cape, a low sandy point.142 

The sliore is corerod orcrywlierc mitli an iiicredible inass of drift wood, aiiiong 
wl~icli arc picces of' lmnice-stone, birch bark, cork, mft wooil from the Lol'odc Islauclu, 
and otlier articles carried there by the current. The drift ivood was pilei1 in  a long his 
aloiig tlie sliore. Higher up mas aiiotlier wall, which the water coixld hardly reach, even 
in spring tides. Tho mood constituting this wall, wliicli probably had beeii lifted to- 
gether with the coast, was older aud ou tlie point of cru~nbling to decay. Toi-rel, when 
exaruiiiiiig all t'liis, fouud, among otlicr thiugs, :t well-preserved beau 6f '' B~lztnda oip- 
Zoijitim," a West Inclia8n legume. This bemi, about one and 8 half iliohcs ill diameter, 
carried by tlie Gulf Stream across the Atlantic Oceiui, is frequently throwii 011 the 
coasts of Norway, aiid, in this iiistaiicc, offers the best proof that tlic Gulf Stream also 
reaches the north coast of Spitzbergen. 

The shores also of' the Seven Islands, in  their lower parts, were found 
covcred with drift wood, ship timber, a great quantity of pumice-stone, birch 
bark, raft wood: timber marlred with Roilinn letters, and remains of whale &el- 
etons, &c. There are also great quantities of drift wood found on Castrdn 
Island, at cape  rAovdn, as we11 as along the entire north coast of N o ~ t h e a s t l ~ ~ ~ 4  
at Low Island, in Lomme Bay, on the coast of the Westfiord in Wide Bily, on 
Moffeii Island, and on the southeriirnost cape of Spitzbergen. 011 the weat 

They reported : 

0 



coast and in Wide Jans Water single trunks of trees and logs are found but ’ 

exceptionally.14’ 
The Swedes contend,144 with good reason, that the drift products of the 

West Indies, such as Entada gigalobium, are thc best proof that the real Gulf 
Stream extends to the izortheast coast of Spitzbergen. But it is not less 
interesting tdiat all the vast inasses of drift wood come froin Siberia, and that 
each single piece of it is an equally sure and unmistakable proof establishing 
the fact that the Arctic between Spitzbergen and Siberia gets open sufficiently 
to perinit its reaching there. 

W e  have seen that the meeting of a polar with an equatorial stream causes 
drift ice, as at Newfoundland; we also have seen that the drift ice may 
pack near the place of meeting, so as to form ai1 ice belt more or less perma- 
nent, as for instance north of Spitzbergen and between Spitzbergen a i d  Nova 
Zenibla ; hence we may infer conversely from the drift wood, &e., which we 
find on the aortherninost coasts of Spitzbergen, a meeting there of the Gulf 
Stream with the Polar Stream, and we may further conclude that the Gulf 
Stream extends to the north coasts of Northeastland and to the Seven Islands. 
The  Swedish memoir says: “Only when we had reached Cape Wrede, one of 
the northeasternmost capes of Spitzbergen, no more things belonging to Nor- 
way were found, except a fcw harpoons and oars, which probably were carried 
there by the coast current.” There was, however, also here, on the most 
remote parts of the Northeastland, abundance of drift 

From this it appears probable that the Gulf Stream does not reach these 
coasts, but that they are reached by the drift wood of the Siberian rivers. 

The  opinion of Swedish writers t<hat the drift wood found ‘at Spitzbergen 
is carried there by the Gulf Stream has, of late, been adopted very generally. 
But as early as 1852 I expressed publicly my conviction that i t  comes exclu- 
sively from the Siberian rivers, and is carried not only to Spitzbergen but also 
to  Greei11and.l~~ Irminger said, as early as 1854, that in his opinion much of 
the drift wood thrown oii the north coast of Iceland comes from Siberia.147 

Lamont also, who in 1859 found vast masses of drift wood everywhere in 
Southeast Spitzbergen and on the Thousand Islands, says posityvely that it con- 
sisted, without exception, of pine wood, which doubtless comes frorn Siberia.’48 
Birkbecli also, and Newton, who in 1864 penetrated to the Rylre-Ise Island, 
express their belief that the drift wood found there comes from Siberia, and is 
not carried there by the Gulf Stream.’49 
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I n  view of the importance of this subject, I added to my instruction for 
the first German North Polar expedition of May 8, 1868, i n  section 25, the fol- 
low in g : 8 

An interesting and important result of the Polar Current is the drift wood of the 
arctic regions, found sometimes in vast masses, especially on a11 the coasts which 
either lie toward Siberia or are exposed to the cul'rents coiiiiug from Siberia. Of this 
drift wood the greatest possible number of SlECimmS should be taken on board and 
marked as to the place where they were found, So that after the retuni of the expe. 
clition inquiries might be inade into their origin and conclusion arrived at  in regard to 
the curreuts.15° 

I'oldewey staid near the southern end of 1Iiulo~)cii Straits from August 
22d to September loth, fully three weeks, and found there great quantities of 
drift wood. 

The  specimens of drift wood brought home by the Swedish expedition 
were examined carefully by J, G. Agardh, who has proved beyond contradic- 
tion that not a single piece of it belongs to auy other species of wood than 
the Siberian Zurilt., and that consequeutIy none of i t  could have been carried 
the're from southern regions through the Gulf Stream, but that all came from 
Siberia."l 

G.-THE OBSERVATIONS OF DEEP-SEA TEMPERATURE -DRIFT CUR- 
REXTS AND WINDS-THE BEITISEI SOUNDING EXPEDITIONS OB 
1868 AND 1SGO. . 

Although tlie temperature a i d  the curreiita at Ihc various depths of the 
ocean are of (he very greatest importance, I cannot iiow, for want of space, 
discuss them more fully, but must confine myself, for the time. to the surface. 
To establish the great streams rolling aIoiig on the surface or the ocean and 
their propcrtics is, at preseut, the niaiii problem. If thesc are complicated, 
and but very iiiiperfectly known, how much more must tliis be the case with 
the same phei~omena at  greater depths, where therc are relatively but a few 
isolated observ a t' ions. 

111 entering upon the question it must be borne in mind that water is 
heaviest at a temperature of 390.2,15' and that it arranges itself in the various 
depf 11s ~wcortling to the specific grtivity in strata, either above nnd beneatll. 
aloiigsitk ,tach other. Froin tlie l'lace WlJere tllc sea s~iows at the surface a 
temperature of 3 9 O . 2 ,  it will hac ill telllyemture toward the Pole, whilc in 

4 
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general it; will gnin with the increase of depth, but toward the Equator the 
temperature of the surfice will increase, while it will decrease downward in 
proportion. e 

A useful and intcresting table of avcrage temperatures of the ocean from 
$0' N. to 80' S., at the surface and at various depths to two Ihousaiid 
fikthonis, has lately been prepared by Keith Johnston, jr. I t  is based on 
more than seven hundred observations, nearly all in the Atlantic Ocean, Gy 
the f'ollowiiig observers: Eoss, Lee, Chimiiio, Carpenter and  T I ~ o r n ~ o n ,  
Scorcshy, Franklin, Parry aud Fisher, L)a:nian, Shortlnnd, and Fitzroy. . The 
nicans are given of the observations for each tenth degree of' liititudc as 
follows:'yJ 
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We will inquire now iiito a few of the observations of deep-sea tempera- 
ture within the limits of the Gulf Stream. Parry, in latitude 57' 51' N , Ion- 
gitude 41O 05' W. of Greenwich, on the 13th of Julie, 1819, observed the sea 
to have a temperature on the surface of 40O.5, and at a depth of 235 fithorns, 
390 ; the Gulf Stream tliercfore had therc, one liunclred and thirty nautical 
miles south-southeast of Cape Farewell, a depth of at least 1,410 feet.154 

One hundred aacl forty miIes northcast of this place, in latitude 59" 35' 
N., longitude 38' 09' 1517. of Greenwich, Captain I<nudsen, on the 30th of 
June, 1859, f ~ u n d  the tempedure  of the snrfacc 44O.6 ,  and at 300 fathoms 
43O.4, which corresponds with Parry's m e a s u r c m c ~ ~ t s . ~ ~ ~  

............ 

............ 

............ 

............ 

............ 
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Wallich reniarlis that on the parallel of latitude 630 N., ltot far from the 
south coast of Iceland, the temperatures on the surface and at a depth of 100 
f:tthonis differ i n  the average riot more than 3'3; "that conscqnently thc Gulf 
Stream does not lose essent,ially in teinperature to that depth."1s7 

' On Irminger's chart of the currents and ice drifts around Icelancl there 
is in Brede Bugt, (Broad Bay,) in latibude 65' 17' N., longit~lde 230 25' W. of' 
Green wic11, (abou t eigli teen miles noi-thwes t of Sty liliis holmr,) a temperature 
recorded of 46O a t  the surface and of 4 5 O . 5  at a depth of 60 fittlionis. The 
GulfStream at this place, in tlie viciiiity of the polar circle, is therefore at least 

360 feet deep.158 
Scoresby during the years from 1810 to 1817 lins i i d e  the followillg 

observations between the parallels of latitude 76" N. and 80' N.'59 

Scoresby's obserccctiows of deepseu temperuticres, 1SlO to 1517. 

Datc. 

April 10,1810 

April 23,1810 

Apri l  23,1811 

b y  1,1811 

May 20,1813 

Position. 

0 1  

76 16 

76 I t  

76 34 

77 15 

77 40 

L oiigit udo 
from 

Greeuwich 

0 1  

9 00 E. 

10 50 E. 

10 00 E. 

8 10 E. 

2 30 E. 

Depth iu 
h o t .  

Surface.. 
300 
738 

I ,  330 
Surfi1co.. 

120 ' 
300 
738 

Siirfileu. - 
120 
240 
3G0 
600 

Sl1rf;lce. - 
120 
240 
360 
600 

SurfiLco.. 
300 
(i60 

Tornpe 
raturo 

28,. 8 

31.8 
33. 8 
33.3 
28.3 
28.0 
28.3 ' 
30.0 
30.0 
31. 0 
35.0 
34. 0 
34.7 
20.3 
29.3 
2943 
30.0 
30.0 
29.0 
29.3 
31.0 

Sea. 

Specific 
gravity 

1.2061 

1.0270 
1,02G0 
.... -... 

1.0266 
1.0264 
1.026G 
1.0268 
1.0267 
1.0267 
--__... 
--..... 
_._..__ 
_.____.  
1.0267 
1.0265 
1.0262 

Sitlietion of 
tho ship. 

Beset in ice. 

Frozen up. 

Froson np. 

Besot iu ice. 

Arnoug floc 
iro, 



70 

&coresby’s observatiom of deep-sea temnperatures, &e.-Continued. 

- 

Depth in Tempe- Specific 
Color. feet. rature. gravity. 

I Position. 
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31.0 ___--.__ .... do _____. .  
33.8 . - - - - - - -  .... do -----.- 
34.5 ._____ _ _  . . - .do  _ _ _ _ _ _ _  
3 G . O  _. .____.  _ _ _ _ d o  _ _ _ _ _ _ _  ’ 

36.0 ._ __.__ ~ .... do ~ . ____.  
29.0 1.0269 _ . - . d o  __.___. 38 
37.0 1.0265 .... do _.____. 
29.7 .____. _. _ . _ . d o  ._____.  40 
36.3 ..___.__ _ _ . _ d o  _.____. 
32.0 .___ .. _. Blue .__. __. . 36 
38.0 _ _ _ _ _ _ . . ’ . . _ _ c f o  _._____ 

_ _ _ _  .___ Olive green.. 34 
0 1  

5 40 E. 

5 38 E. 

5 00 E. 

0 10 ’cv. 

June 7,1816 

June 7,1817 

Sea. 1 %  

80 00 

78 02 

Situation of 
tlio ship.. 

Moored to a 
floe. 

Among floe 

Bcuct iii the 
ice. 

In tho vicin- 
ity of ice. 

a i d  field ice. 

Scoresby remarks : “From the fact of the sea near Spitzbergen being 
usually six or seven degrees warmer at the de1;th of one hundred to two huu- 
dred f~ttboins than it is at the surface, it seems not improbable that the  water 
below is a still farther extension of the’Gulf Stream, which, in meeting with 
water near the ice liglitcr tEan itself, sinks below the surface, and becomes 
a counter under-current.”15‘ 

This assumption appears, on first sighl,,. not to be supported by the obser- 
vations of‘ IGddewey ;1‘O but  when tlie temperatures of the surface a id  the 
gravity of the water are properly considered thcy accord well enough. 

I must postpone, however, as already stated, the especial investigation of 
deep-sea, temperature to another occasio~i, pcrhaps until tlie return of the 
second German North Polar Expedition, which, it is hoped, will add mate- 
rially to the data now at hand. I will here only now discuss in a few 
words the following question: If the Gulf Stream is considered to be not ;I 
voluminous deep-water course of the ocean, but only a drift current, or, in 
other words, a shallow, thin surfitce currcnt caused by arid depentlcut 011 the 
winds, what would tlicn necessarily be its contlitioii 1 

Those who asstitile tile Gulf‘ Sireatu to he merely u drift current C L ~ I I I I O ~ ;  
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possibly have well taken into consideration the system of winds prevailiug 
between Newfoundland and Spitzbergen, in the sea north of the latter to 820 N. 
and at Nova Zeiiibla. The supposition, that southwesterly winds prevail in the 
North Atlantic Ocean between the 30th and the 60th parallels of' latitude, niay 
suffice for a roug? generalization of the winds i22 toto, but surely not for their 
relation to the Gulf Stream. If considered the propelling power of so won- 
derful a water-course from the  equatorial ocean to 82O N. latitude, they vary 
irJ tile different; seasons, and even in one and the same season, eo extraordinarily 
that the Gulf Stream would be compelled to take other directions in summer 
than in winter, and again at one and the same time to run i t  one place to the 
northeast, at another to the southwest, at a third to the east, at a fourth to the 
southeast, and so forth. The  best represeutation of the winds of the North 
Atlantic Ocean to latitude 500 N ,  in the fbur seasons, is to be found in the 
charts published by the British Board of Trade ;161 a single glance at  these will 
be sufficient to show that tl2c Gulf Stream, eveu to the south of latitude 50 N., 
requires other rnotqrs beside the winds. There might be, however, nftcr all, a 
drift streatn possibly carried with the wind u p  to latitude 50' or GOo N. 

But to the north of the parallel of latitude 60° N. northerly winds are the 
prevailing ones, blowing directly in the face of the course of the Gulf Stream. 
Considering but the relatively limited region between Newfoundland a id  Ice- 
I p I ,  we find the winds to prevail in January: at Newfounthid from the 
northwest, in Greenland from the east, while at Iceland they blow in nearly 
equal proportions from d l  directions.102 

On the Norwegian coast, according to 1Sluh11, the wind at Vard6e is gen- 
erally from the southwest, but in July from the southeast; in Andenes mostly 
from the south, in  July from the west ;  in Villa southeast, i n  July southwest; 
in Aalesund southwed, in July west; in Bergen mostly south, but i n  July 
north ; in Lister northwest, in January east ; in Lindesnes west, i n  January 
northwest.lG3 

The JnOSt important treatise on the winds of the globe is that lately pub- 
lished by Alexander Buchan ;Io4 it contains tweIve charts, one for each month 
of'the year, the study of which I recommend. Buchan describes the prevail- 
ing wilds between Norway, Scotland, and Iceland as follows : In all Scotland 
and toward the west, at least to the Faroe Islands, the winds in winter are 
from tbe southwest, but very few from the east or aortbeast. I n  Iceland, 
however, the mean directioii of the wind is east-northeast; on the west coast 
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of Norway the prevailing direction in the winter is southeast, or south-south- 
east, or: in other words, the wind blows from the land, where the temperature 
is extremely low at that time. I n  the simmer the winds in Iceland are 
easterly, with some northing in them ; i n  Scotlaiid the western are prevailing, 
aiicl in Norway they blow in the opposite direction of' those in wi11ter.l~~ 

If the warm North Atlantic Current depended entirely' upon the winds, 
how different and how irregular would it then be necessarily a t  the various 
places arid in  the various seasons of the year! The Gulp Stream is much 
more regular, more constant, and more powerful than all the various winds 
throughout its come.  A glance only at the sea-temperature stations, marlied 
on the accompanying charts in red &lor, inust refute the theory of a 
drift current; i[ for instance, Iceland should receive its high temperature in 
winter through winds or a drift current. they must come directly frorn the 
south, but in that case they Loulcl not at the same time be the cause of the tem- 
perate weather of Norway, &c. 

The Gulf Stream withstands the influence of the coldest winter and winds. 
Striking cases are offered by the observations OF Dr. Hayes in Smith's Sound, 
while he wintered at Port  Foulke. During the most severe weather, with the 
thermometer helow the freezing point of meicury, once even at -70°, the sea 
in tlic vicinity, a branch of the Gulf Stream, was always open, so that the beat- 
ing of the wavcs against the shore -a id  agaiust each otlier could always bc 
heard, also when the sun did not appear for months, and the sea could not be 
seen.IG6 B u t  the warmest portion of t h e  Gulf Stream has, on the contrary, 
not the least influence upon the temperature of tile United States, although 
running very close to its coast, not on-ly because ita direction is from the 
coast and the cold Labrador Stream running south intervenes between it and 
the coast, but also because the prevailing wiuds prevent the influence. Bos- 
ton, for iitstaiice, situated in latitude 4230 N., only about 320 miles from the hot 
(77O)  tongue of the Gulf Stream, has a meail temperature in January of 270, 
while Havij, in latitude 71;q.O N., near the North Cape, distant by air line at 
least 3,450 miles from the same tongue, still has 29O.5 .  

Winds tempered by the Gulf Stream and then blowing over distant cold 
regioils, have sometimes an astonishing influence, as, for instancc, at Ornenak, 
in Northern Greenland, latitude 704' N., where the east-southeast winds 
coiniiig from the Gulf' Stream, although they have to cross first the extensive 
glaciers of Greenland, possess, when arriving, still so high a temperature that in 
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January and February they cause a rise of the thermonieter of 34' above the 
monthly mean, (which is for January --G0:2.) Hence the unsteadiness of' the 
climate iii that region, and the very grcat fluctuations in the annual means, as, 
for instance : 

December 1831, + 1 7 O . G ;  January 1820, +20".8; March 1840, f l S O . 7 .  
December 1832, -18O.8.; January 1835, -16O.O; March 1832, -16°.$.'G7 

After the foregoing had been written and set in type I received, through 
the kindness of "Professor Thoiiison, of Belfast, 1neiiioranda, charts, atid pro- 
files in manuscript of the results of the British Souiidiiig Expedition in the 
North Atlantic Ocean, between the Faroe Islands and Spain. I n  view of the 
great importance of these results I deem it proper to add here the following 
table of the thermometric observations of the expedition, at the surfctce of the 
sea and at various depths to 2,435 fathoms: 

Tlwntometric observations by the expedition iit hcr Britaitnic Majesty's shi11 Porcupine i?a the 
North Atlantic Ocean, betzueeia the parallels of latitude 470 38' and 620 01', at d e p t h  
to 14,GlO feet ,  f r o m  May 31 to Xepteinber 7, lSGD.loD 

-_ 
6n.G 
53.8 
54.0 

53. G 
52.5 
51.G 
52.0 
52.0 
52.5 
52 .5  
52.5 
5.2.0 
51.4 
52. 7 
49.5 
5 0 . 2  

48.9 
49. G 
52.0 
52. 5 
51. 8 

49. G 

Data. 

Miiy 31 
Juiiu 1 
Jiiiio 1 

Jmio 2 
Julio 2 
Jiuio 3 
Jiiiio 4 
Jiiiro 10 
Jiiiio 11 
Jiiiio 11 
Juno 14 
Julio 14 
Jmio 15 
Tiiiiu 1 G  
Julio 1 G  
Jiiim 17 
Juno 17 
Tuna 18 
Tuna 28 
Jiiiio ?9 
Jiiiio 30 
July 1 - 

48.9 
41.4 
43. 0 
49.5 
48.9 
50.0 
50.5 
51.1 
49.8 
49. G 

43.0 
40. G 
40.G 
47.1 
39.4 
40.0 
37.8 
49.3 
37.4 
36. 7 
30. 5 
37.2 

Position. 

July 30 
Big. iG 
AUK. 16 
Aiig. 17 

Aug.18 
Aug.18 
Aog.18 
AUK. 19 
Ang. 19 
Aiig. 10 
Aug. 19 
Aiig.?O 
Aug.20 
Bag.  21 
Aiig.24 
Aiig.24 
Aug.24 
Aug.25 
Ang. 2G 
Aiig. 2G 
Aug.27 

A I I ~ .  17 

0 I ,I 

51 51 00 

51 22 00 
51 38 04 
51 56 28 
52 07 04 
52- 25 20 

52 14 00 
53 15 30 
53 lti  25 
53 23 00 
53 41 00 
53 42 00 
Y3 48 45 

54 18 50 
54 3.2 10 
54 28 45 
54 15 00 
54 53 90 

55 40 00 
3li 08 00 

54 05 on 

i 5  11 no 

10 

0 I 11 

11 50 00 w. 
12 25 30W. 
12 50 32 W. 
13 39 40 TV. 
12 52 08 w. 
11 40 30 TV. 
11 48 00 m. 
11 51 00 w. 
12 42 OOTV. 
13 29 O O W .  
14 17 00 W. 
13 55 00 W. 
13 15 30 m. 
12 17 O O V .  
ii 49 50 w. 
11 44 40W. 
I1 44 oow. 
11 09 00 W. 
10 50 00W. 
11 31 00 W. 
12 40 OO\V. 
13 34 00 W. 

54.0 
54.0 
54.5 
53.4 
54. 0 
54. 0 
53.1 
54.0 
53.4 
54. 5 
52. 3 
53. G 
53.1 
52.3 

'52.8 
52.7 
62.7 
53: 1 
5 4 . 5  
55. 4 
5G. 1 
57. 0 

II Deep-sea tom- 
pornturo. 
- 

d 
B 
d 
4 
e 
I? 

370 
Boa 
7% 
251 
3G4 
90 

159 
106 
1G5 
e5 

670 
208 
173 
422 
81G 

1,425 
1,230 

1 83 
1,360 

1,416 
1,263 

1,443 

% 

B 
2 

m a 

Y 

0 I I /  

51 01 on 
59 23 00 
50 34 00 
59 43 00 
59 54 00 
GO OG 00 
GO 25 00 
GO 25 00 
59 5G 00 
BO 04 00 
GO 0" 00 
GO 14 00 
GO 21 00 
GO 21 Od 
01 03 00 
G2 01 00 
61 59 00 
61 57 00 
61 21 00 
61 10 00 
61 15 00 
GO 32 00 

Docp-sea tom- 
pornturo. 

458 
374 
542 
475 
355 
440 
384 
490 
3ti3 

GO5 
480 
GJ2 

540 
580 
167 
114 
125 
311 
640 
345 
207 

G4 

__ 

4 
c 
R 
K ___ 

48. 2 

4G. 0 
43. 7 
45.5 
40. 2 
41.9 
30. G 

30. 4 
31.5 
29. 8 
30. 9 
30. G 
30.9 
29. 8 
44. 4 
44. 8 
44. 6 

30. 4 
30. 0 
30. 0 
4:1. 7 
40.1 - 
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TimwLometric observations, &c.-Continued, 

43.5 
40.4 
46.4 
4G.4 
46.6 
48.2 
37.0 
36.7 
37.0 
37.2 
37.4 
49.13 
49.G 
51.1 
43.9 
3G.5 
36.3 
46.8 
47.7 
46.4 
39.G 
37.6 
39.4 

Date. 

0 , I t  

Aug.27 GO 23 00 
Allg.27 GO 01 00 
Ang.28 GO 04 00 
Scpt. 1 60 17 00 
Srpt. 1 GO 20 00 
sept. 1 60 29 00 
Scpt. 1 GO 39 00 
Sept. 1 GO 45 00 

. Sept. 2 GO 30 00 
Sept. 2 GO 34 00 

Sept. 2 GO 14 00 
Srpt. 3 59 44 00 
Sept. 3 59 49 00 

Sept. 3 GO 00 00 

Sept. 3 GO 00 00 
Sept. 4 59 34 00 
Sept. 4 59 40 00 

Sopt. 3 59 54 00 

Sept. 4 59 48 00 
Sept. G 59 35 00 
Sopt. G 59 2G 00 
Scpt. 7 59 38 00 
Sept. 7 59 41 00 

July 1 
July 2 
Ju ly  2 
July 3 
July 3 
J d y  '3 
Ju ly  5 
Ju ly  5 
July G 
July G 
July 7 
Ju ly  20 
J d y  20 
July 21 
July 21 

July 22 
July 24 
July 20 
July 26 
July 20 
July 27 

July 29 
~ u i y  28 

0 , ,, 
56 07 00 
56 13 00 
56 20 00 
5G 41 00 
56 58 00 
57 30 00 
56 44 00 
5.G 34 00 
56 24 00 
56 15 00 
50 05 00 
50 38 30 
49 51 30 
49 07 CO 
48 50 00 

17 39 00 
47 38 00 

49 01 30 
40 01 30 
49 04 00 
49 12 00 
50 01 00 
50 20 00 

Position. 

o , , ,  
11 19 00 W. 
14 18 OOTV. 
14 28 O O W .  
13 30 00 W. 
13 17 00 w. 
13 30 00 W, 
12 52 O O T V .  
12 22 00 \V. 
11 49 00 W. 
11 25 O O W  
10 23 00 W. 
9 27 00 W. 

10 12 00 7V. 
10 57 00 W. 
11 09 00 m. 

11 33 a0 w. 
1-2 OS 00 \V. 

11 5G 30W. 
12 05 00 \V. 
12 22 00W. 
12 52 00 w. 
12 2G 00 W. 
11 34 00 TV. 

57.2 
57. 0 
57. G 
50. f 
57. 4 
55. G 
57. G 
50. 1 
55.0 
50. 7 

55. g 

04. 2 
GG. 0 
r3. 3 
04. o 
65.5 
G4. 2 
63. a 
63.3 
G3.3 
62. 6 
G1. 7 
G1.3 

Deep-sea tcm- 11 j Position. peratura. 

630 
420 
109 
1G4 
345 

54 
1,215 
1,964 
1,380 
1,360 
1,320 

74 
15 
96 

725 
2,435 
2,090 

557 
517 
584 
862 

1,207 
865 

0 , I ,  

0 33 00 E. 
0 18 00 E. 
0 21 00 w 
2 53 00 m 
3 05 0 0 W  
3 OG 00 W 
3 09 00 m 
3 06 00 W 
3 58 o o w  
4 40 00 W 
4 30 O O W  
4 44 00 w 
4 42 00 W 
5 01 00 TV 
5 13 00 TV 
5 oa 00 TV 
6 34 00 W 
f i  34 00 Tv 
5 31 00 TV 
9 11 oow 
8 23 OOm 
7 40 00 m 
7 34 o o w  

52. 5 
53. 4 
53. 4 
52.9 
52. 3 
52. 7 
52. 5 
51. 4 
50. 2 
50. 9 
52. 0 
52.0 
53. 1 
53.1 
52.3 
53. 1 
51. 3 
53. 8 
53. G 
52.5 
53. 4 
53. 1 
53. 1 

Deep-sea tom. 
peraturo. 

9 
d 

2 
.* 

E - 
75 
67 
GG 

103 
70 
84 

203 
250 
344 
560 
290 
76 
92 

142 
312 
362 
155 
190 
445 
767 

' 705 

445 
458 

43.9 
43. 7 
45. 0 
48. 0 
48. 9 
48.9 
47.7 
41. 9 
29. 8 
29. a 
41.4 
48.9 
49. 3 
49.1 
41.2 
37. 4 
49. 1 

30.2 
41. 5 
42.6 
45. 5 
45. 1 

43.7  

__ 

These ternperatures of the sui-fhce of the sea agree well with the results 
of my Chart No. 1. The  researches of this expedition are, in regard to the 
currents and the temperature of the North Atlant]ic Ocean at various depths, 
the most important of all carried out thus far. Their result is represented in 
the four profiles on the accompanying plate ; i t  is, indeed, unexpected and won- 
derful. The reports published previously were but preliminary ; the memor- 
anda communicated to me now are new, aiid constitute the final result of all 
tlie inaterial collected and discussed. 

This final result is, in a high degree, a confirmation of niy opinion, which 
I expressed five years ago, and have repeated again in the first lilies of this 
memoir, that the Gulf Strearti reaches to Europe and farther, and that it coiisti- 
tutes a deep and volunlinoua stream, not a surface drift, weak and dkpendent 
upon the winds. 

The Englishexplorers prove undeniably that the Gulf Stream has, between 





Pi-eland and Spain, still a depth of 900 fathoms, and eqtially as much near the 
Rockall Rock, west of the Ilebrides. Between Rockall and the Faroe Islands, 
near the parallel of latitude 60° N., it reaches to the bottom of the sea, which 
has a depth there of 767 fathoms, and at that depth the Gulf Stream has still 
n temperature of 41O.5. 

. It would require truly a strong wind to cause currents of 900 and 767 
fatlionis in depth ! 

Between the Faroe and the Slietlniid Islands, where my Chart NO. 1 shows . 
already the iiifluence of a polar current froin Jan-Mayen into the German Sea 
the Gulf Stream is but 200 fithoms deep, a third of the entire depth of the 
ocean in that region, still an immense stratum, notwithstanding the quantitative 
preponderance of the Polar Stream. 

Very interesting are also the results of the observations of the ;nsolation, 
the influence of the m i  011 thc upper slmtum of tlie sca. It was tracehble in 
latitude 61’ 21’ N., on the 25th of August,’to a depth of 25 fhthoms; in lati- 
tude 59’ 35’ N., 011 the G t h  of September, to 50 fathoms; at Roclsnll, in  July, 
also 50 fathoms, and in the Sea of Biscay (47’ 38’ N.) to  75 fiith0111~. 

But the most wonderful is that i h e  English savants have foiiiid weighty 
reasons to assume the existeiice of an antarctic current directly over the bottom 
of the sea, clear up to the Irish and Scottish coasts, meeting tliere an arctic 

I n  the notes of Professor T h o r n s o ~ i , ~ ~ ~  now before me, ‘the stratum 
at Itockall, from 900 to 1,400 fathoms below the surface, is designated as “Cold 
indraught, arctic and antarctic,” (temperature 3 9 O . 2  to 37O.4, )  a11d the stratum 
betcweeii 900 and 2,435 fiithonis between Ireland and Spain as, “ Indraught of 
cold water, probably mainly antartic, falling in by gravitation principally,” (tem- 
perature, 39O.2 to 36O.5.) 

7.-THE SALT OF TRE OCEAN AND ITS RELATION TO THE GULP 
STREAM-BOFT’LE EXPEBIMENTS. 

The salt of the ocean is an excellent medium for hicluiry into the curreiits ’ 
of the same. The greater the evaporation, (as in the seas of the torrid zone,) 
the greater is the proportion of salt in the ocean ; the smaller the evaporatio114 
(as i n  the polar seas,) tlie less salt is contaitied in the sea. Seas with gVcateva1)- 
oration, lsul without sweet ct7nter trjbutalies, as, for iiista~~ce, the Red Sen, 
contain more salt than those into which sweet waters empty; and the 1 ~ 0 -  
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portion of salt grows Iess in the seas of the temperate and frigid zones, which 
have a permanent influx of sweet watcr through rivers and glaciers. A swim- 
ming iceberg, moving from higher into lower latitudes and melting niore and 
more, lessens perceptibly the saltness of the sea surrounding it. 

The  Mediterranean Sea, which is exposed to the hot and dry winds of 
. Africa, promoting evaporation, contains a greater proportion of salt than the 

great ocean in general, viz., T:&, (exactly 37.396,) or nearly one twenty-sixth; 
that is, in 1,000, or 26’ parts of water respectively 38 or 1 equal parts of salt. 
The  mean saltness of the North and South Atlantic Ocean, between the South 
Cape of Greenland and Cape Horn, is 35.8; that of the Indian Ocean, between 
Africa and the East Indies, 33.8 ; of the great ocean between the East Indies 
and the Aleutian chain, 33.6, and between the Aleutian groups and the Society 
Islands, 35.2. 

The saltness of the German Sea is, in the mean, 32.8; of the Kattegat 
and the Sound, 16.2; of the Baltic Sea, only 4.9; of the Black Sea, 15.9. 

The  Red Sea has (according to the analytical examinations to date) the 
absolutely greatest proportion of salt, viz., 43.067, or one twenty-third ; and 
the harbor of Cronstadt, in the Bay of Finland, the absolutely smallest, viz., 
0.610, or dm. 

Georgc Forchhammer, Professor of the University and Director of th6  
Polytechnical Institute at Copenhagen, in 1865, a voluiiiinous 
trcatise on the nature of the sea-water in all parts of the world, based upon 
researches for twenty years, the results of which for the North Atlantic Ocean 
and its bays, north of the 30th degree of latitude, are exhibited in the following 
table, arranged according to the proportion of’ salt: 
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Latitude N. 

Proportion of salt (number of parts of salt in 1,000 parts of sea-water) in the Gti1f 8tream 
nitd the aqoinimg regions qf tlw Nort?b Atlantic Ocean, betu-eeio 300 a i d  800 N .  latitude. 
By Professor George Forcld~ammer. 

I.-FROX 37.0 TO 34.0 PARTS OF SALT TO 1,000 PARTS O F  SEA-\V,YrI$lt. 

Longitude 
froin Green- 

mich. 

I I I I I 

Nortli Atlantic Ocean. ......... 
Do .___ .___ do .___ .____. _ _ _ _  
DO ........ a0 .............. 
Do ___. _ _ _ _  do ..____ _ _ _ _  _ _ _ _  

-Do ___. __.. do . _ _ _ _ _  _.______ 
Straits of Gibrdtar- 
Nortli Atlantic Ocean .._._. __._ 

DO ........ a. .............. 
Do ........ do .............. 

West of Spitzbcrgen ___.__ _ _ _ _  
Nortjli Atlaiitic Ocean.. - -. - -. . - 

Do _ _ _ _  __.. do: _ _ _ _ _  _ _ _ _  .___ 

DO..,. .--. do ._____.___ ___. 

DO ........ a0 .............. 
Do _______. do ._______._____ 
Do _._. ._._ do .__-_____.___. 
Do ........ do .............. 
Do _ _ _ _  ___. do .___._ .___ .__. 
Do ___.___. do ._____ .__. .__. 
Do ........ do .............. 
Do _______. do .___._ _.._ _ _ _ _  
Do ______.. do ._-__.___.____ 
DO _______. do ..___._.._.___ 
Do ........ do .............. 
110 ....... :do .............. 
Do __._ .___ do .._____.__ _ _ _ _  
Do _ _ _ _  _ _ _ _  do .____. ___.._ :. 
Do ........ do .............. 
Do _____.__ do .._____..____. 
Do ........ do .............. 
Do ........ do.. ............ 
Do .----.-. do.. _____.______ 
 do .............. 
no.. .... - .do. ............. 
Do. ....... clo ............... 

Locality. 

0 1  
. .  

38 18 
32 52 
37 05 
31 51 
55 45 

...................... 
40 21 
40 53 
3 G  .13 

7G 15 
37 24 
47 10 

39 39 

47- 18 
48 10 
44 39 
46 22 
3G 62 
47 17 
47 40 

. 47 45. 
47 17 

SO 3 
51 9 
85 32 
59 50 
64 30 
GO 9 
64 15 
GO 20 
59 50 
GO 30 
64 16 
63 25 

47 50 

I Position. 

- 

.. 

I I 

0 1  

43 02 JV. 
68 W. 
48 24 W. 
67 23-W. 
20 30 w. 

64 15 W. 
36 23 W. 
55 7 w. 
55 16 w. 
13 15 E. 
G 1  8 \.‘lt. 
18 45-W. 
21 6 W. 
9 35 TV. 

30 20 W. 
22 55 w, 
Gti 38 \V. 
14 24 W. 
32 7 W. 
9 30 \I!. 

19 9 w. 
33 50 w. 
11 G W. 
12 11 w. 
13 59 W. 
7 52 w. 

26 24 W. 
14 7 W. 
27 8 W.. 
7 20 ’cv. 

26 23 W. 
26 37 W. 
24 1 14‘. 
20 36 W. 

a _ - - -  .---_.-. . 36.4 
36.4 
36.4 
36.3 
36.3 
3ti. 3 
36. I 
36. 1 
36.1 
36.1 
36.0 
36.0 
35.9 
35.0 
35.9 
35.9 
35. 6 
35. 6 
35.6 

35.6 

35. 6 
35, 6 
35.5 

- 
Parts of 

salt. 

-I- 1. 

36.9 
36.6 
3G. 6 
3G. S 
36.5 

35.5 I i5 .4  I 
35.4 
35.4 
35.4 
36. 4 

Obsorver mil date. 

Ornon, Novonibor ‘3,1846. 
Von Dockntn, Angust 3, 1843. 
Oruon, Nownibor 7, 184ti. 
Voii Uoclruiii, Aiigiist 3, 1843. 
utllnlown. 
scil1lia, soljtember 28, ‘1860. 
Voii Do’clrum, Augtitit 13, 1843. 
Omon, November 11, 1846. 
Oruen, November 5,1846, 
Vou l)oclrum, August 13, 1843. 
Norduutikidld and Bloruetrand. 
Voti Dockum, August 7,1843. 
Omen. 
Yon Doekum. 
Oriicn. 
Omen, Novonibor 13, 1846. 
Omon, November 16, 1846. 
Vou. Doolriiui, August G ,  1R-G. 
Orueu. 
Vori Doclmm. 
Schlllz. 
Von Dockum. 
V o ~ i  Dockmn. 
Von Doclcum. 

Porcupiiia.+ 

Gmiii ,  May 5, 1845. 
Salinffiier, September 3, 18GO. 
Gram, May 7, 1845. 
Sclmfftier, Suptombcr 6, 1860. 
Gram, 1845. 
Gram, iVny 15,1845. 
Cretn. 
SChaffJUX, SOptombcr 27 18Fo* 
~c1laffiiur, S6l)tulllbor 8, 1HGO. 



Proportion of salt iit the Gulf fitream, &c.--Continued. 

Latitude N. 
Locality. Longitude 

from Green- 
wich. 

Do .____. ..do.. .___.. .__.__ 
Do ..______ do .___._._.._._. 
Do ._______ do .____._____._. 
Do __._____ do .___' __.____._. 

East coast of Greenland - ...__. 
Do .__--... do .____..____.__ 

North Atlantic Occaii ._.._. ___. 
Do .____._. do ____._..___... 
Do .____. ..do .____. ...__. _ _  
Do. _ _ _ _ _  ..do.-. _ _ _  :. .____. 
Do.. _.___. do _____. ___.____ 

North of the Straits of Dovcr.. 
North Atlantic Ocean ... _ _ _ _  __._ 
East coast of Greenland . ._-__. 
Davis' Straits .____._.___._.___ 
On tho coast of Norway.. . - - _ _  - 
Bctween the Orkuoys and Nor- 

North Atlantic Ocean .___.. ___. 
way. 

I I I I 

60 23 
61' 
59 56 
62 15 
(32 47 
62 17 
GO 9 
63 24 
59 26 
58 58 
57 57 

_ _  ___. .. -.- 
GO 25 
59 49 
60 32 
70 30 

_ _ _ _  __.. _ _ _  
44 33 

Parts of 
salt. Observer and date. 

33.9 
33. 6 
33.6 
33.4 
33.3 
33.2 
33.2 
33.1 
32.9 
32.7 
32.3 
31.1 
30.5 
30.5 

0 1  0 1  1 North Atlantic Ocean. .--_. -.._I 63 34 1 27 35 W. 1 35.4 I Schaffner, September 9,1660. 1 

Von.Docknin, August 17, 1843. 
Ulomstrand. 
Rink, July 5, 1849. 
Kaiser, September 3, 1845. 
1644. 
Gram, June 12,1845. 
Kaiser, August 30, 1845. 
Gram, June 2, 1845. 
Kaiser, Scptcmber 5, 1645. 
Von Dockum,Septombcr 16,1645. 
Ihiscr, Scptembcr 4, 1845. 
VoiiDocknm,Scptember 18,1845 
Scliaffner, Scptembcr 30, 1860. 
Back. 

33 32 w. 
16 32 W. 
20 30 W. 
23 3 W. 
37 31 W. 
38 16 W. 
5 19 w. 

33 23 W. 
39 4 w. 
36 . w. 
46 1 W. 

.---..-------. 
3 15 W. 

40 56 W. 
53 11 w. 
19 6 w. 

42 34 W. 

35.4 
35.3 
35. 3 
35.3 
35.3 
35.3 
35.2 
35.2 
35.1 
35.0 
35.0 
35.0 
34.8 
34.7 
34:4 
34.4 
31.3 

34.1 

Gram, May 18, 1645. 
Gram, 1645. 
Gram, May 10,1645. 
Paludan, May 10, 1845. 
Schaffner, September 10, 1660. 
Schaffner, Sopteniber 11,1860. 
Poludan, May 8, 1645. 
Schoffnor, Scptoinbcr 9, 1860. 
Gram, Miy 20, 1845. 
Gram, Septeinber 1, 1845. 
Gram, May 22, 1845. 
VoiiDoekum,September 16,1846. 
Skibsted, 1644. 
Schaffner, September 14,1860. 
Gram, May 26, 1845. 
Nordcnsltiijld and Blowstrand. 
1844. 

Von Dookum, August 18, 1643. 
1 

I I 

I 2.-17R0M 34.0 To 30.0 PAIITR OB Sar;r TO 1,000 PARTS OF Siaa-w~r~n. I 
North Atlantic OccaG. - - - -. - - . 
Korth of Spitzbcrgcn. - - - -. - - - .  
Twent,y-fonr milea wcst of Disco 
Eight miles from Godllavl1,Disco 
Soutliwest o f  Egersund,Norwoy. 
West coast of Greenland.. -. __. 

Do.. . . _ _ _ _ d o  .____. . - _ - _ _  _. 
Do. - - - - - - . d o .  -. - - . - - - -. 
Do. - - - -  - ..do. - - - - - . _ _  

German Sea, Skager Rack 
West coast of Greenland . . - -. 
German Sen . - - - . . . - - -  - - -. -. . 
East coast of Greenland - - -  .. . . 

- 

I I 

I 



Proportiota of salt in  tkc Guy Stream, &c.-CoittiIined. 

Betwcon Bornholm and Sivcdcn. . -. -. . . -. . -. -. . . -. 7.6 
Betwecn A1:snd nud Gotliland _. .__ __. _ _  .__. .___ .._. .. :... 7.3 
Baltic, nortlioast of Gothland .. 58 27 20 E. 7.1 
Gulf of Finlaud. ..._.. . .._ __._ .__. ._.. _.. - _. _. .. _ _  _. _ _  _ _  6.9 
Svartlrlubben, north of Stock- _ _  _ _  _ _  _. _ _  _ _  _ _  _ _  _. _ _  _ _  _ _  _ _  5.9 

Glllf o€ Finland.. ___. _ _ _  . __. . -. - - . .._ - . . . . . . _ _  . . . . . . 
Gulf of Finhnd.. -. . . . . __. . . . . _. . .__ _.. ._. _.. _.. . ._. . 
Gnlf of Finland, west of Cron- . . . . -. . . -. .. . - -. _ _  - __. _ _  ._ 

Commcrcia1 harbor of Cronstadt . - - .  -. . _ _  - ._ . . -. - - -. . - - - - - 

holm. 
4.8  
3. G 
0.7 

stadt. 
c 

0.6 

Position. 

Bcllona. 
I3cllona. 
Bcllona. . 
Bellona. 

B O l l O n X .  
Bello11:~ , 
Bcllona. 

Bcllona. 

Locality. 

Betxvccn Cniidia aiid Africa, . -. . 
Botwoon Sardinia and Naples . . 
East of Rhlta .__ ___. .__ __. ... . 
Sooth of Barcelona ..___..____. 
I3otm~ceri Biwcolonn and Corsica. 
Betwocii tho Brhmic Isles and 

Betwoon Malta and Grooco. - -. 
Position 11ulcnown -. - . -. 
Malttb.----- - - -  - ._____._______ 
East of C i b r a h r  - . -_________.  
Straits of Gibraltar .... - . . . -. 

Spain. 

23.2 
19.9 
17.4 
17.3 
15.8 
14.0 

33 34 
40 25 
36 10 
41 12 
42 25 
40 28 

37 20 
. - . -. . -. . . 
_ _ _ _ _ _ _ _ _ _ _ .  

36 09 
. . -. . . . . - _ _ .  

11.3 
10.9 

Obsorvor aiid datu. 

April 17 to  Septcinbor 11, 1846. 
Slribstocl, 1844. 
June, 1845. 
Juuc, 1845. 
March 3 to April 21,1852. 
Strookor. 

April, 1845. 
OctObQr 4, 1846. 

24 34 E. 
11 43 E. 
1 G  10 E. 
2 23 E. 
G E. 
1 48 E. 

16 32 E. 

39.3 
36.7 

38.5 
38.3 

38.1 
33.3 

38.0 
37.7 
37.2 
37.0 
36.4 

Sohnlz, October 28, 1860. 
Schulz, Octobcr 20, 18GO. 
Schiilz, Novcinbcr 13, 1860. 
Scliulz, October 10, 18GO. 
Schulz, October 12, 1860. 
Schuls, October 8, 1860. 
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Fifty English miles from the 

Black Sea. .____. _ _ _  - .___._ __._ 
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F r o m  these data I have constructed a saltncss chart of the Gulf Stream 
and of' the North Atlantic Ocean, with curves of equal saltness, which agree 
surprisingly with the results of the accom-panying Charts No. 1 and No. 2. I 
am sorry that the space allotted to this rnemoir in the "Geographische Mitt- 
lieilungen" does not permit at present the publication of this chart. 

The greatest saltness of the ocean (36.928) is to he found at the vertex of 
the Gulf Stream, in latitude 38" 18' N., longitude 430 02' W. of Greenwich, 
close to the July curve of 77 (20 Rdaumur) tempcrature on the acconipany- 
ing.Chart No. 1 ; there is only one spot, from that place to the Equator, of 
a higher proportion. The  salt curve (36.0) trends high to the north in the 
direction of Iceland, the Hebrides, and the British Channel, but the sea 
between Scotland and Iceland loses in saltness, averaging on and north of the 
parallel of latitude 60" only 35.4, and in one place, west of thc Shetland Islands,' 
it is even only 35.2, from obscrvations made principally in May. North of the 
Shetland Islands we have but three observations: one close to the coast o f  
Norway north of' Tromsije : the  second wcst of the southern cape of Spitzber- 
geii near thc July isothermal curve of 41", (4" Rdaumur ;) and the third north 
of Spitzbergen in latitude 80" N. 

That the saltness of the sea between Scotland and Iceland lessens in 
&lay io  35.2, agrees cntirely with .the fact that about this timc a branch of the 
Polar Stream descends into this region and presses the Gulf Stream to the 
south and the east. Really wonderful is the agreement of the two charts west 
of the south cape of Spitzhergen, where the one (No. 1) shows the Gulf 
Stream risen again to the surface, and the saltness chart in latitude 7 6 O  15' N., 



81 

l o n g i t d e  13’ 15’ E. of Greenwich, according to  tlie analyses of Nordensliiolrl 
and l3loinstranil of t,he Swedish expedition, a, snltness of the sea of not, less 
than 36 254. North of Spitzbergcii, i n  latitutle $0’ N., longitutlc 12 E I f 
Greenwicli, it decreases again to 33.623; p i i t  if  it is consideretl t l~a t  the salt- 
iiess of tlic eastern parts of‘ the Gernian Sea, is only 30.0, that proprti‘o11 
(33.62) in the Arctic north of Sliitzbergen is still a very great om,  aud testi- 
fies most strongly to tlie cxten~ioii of  an am1 of‘ the Gulf Stream as far as 
this latitude. 

Profe‘ssor Foi~chharnmer obtained throcigli Colonel Schaffitcr ant? Citptaiti 
Grain couiparatively quite numerous spcciiiiens of water from the sea between 
Icelniitl and East, Greenlantl, the analysis of wliicli gave the ui iexlmt edly high 
proportioil of 35.6, to explain which~he ventured rcpeatcclly t Ire o ~ ) i  tiioii that 

, tlie East Greeiiland Current (so called by him) caiinot be a polar stmiin, but 
is in reality the Gulf Strcani “returtiiiig from the north aloiig tho cast coast of 
Greeiila~id.”~’~ ‘l’liat it is iiof t i  polar streani is true, but it is by no means a, 

hraiich of the Gulf Strcaiii returrritig froin the north ; on the con1 vary, it is the 
Gulf Stream itself coniiiig directly froin the soutli, wliicli, as we h v e  seen,. . 
causes not only tlie high ternperatinre of 1 lie west coast of Iceli~~tl  in wiiiter 
and summer, but even presses back the Polar Slrenni from tlic uorth coast of 
‘Iceland: 

The analyses of Dr. Forchhammer corroborate in a high degree the 
ftict, deduced from tlie tcmperature ohervatioris, that blie Gulf‘ St reani reaclies 
quile close to the sotitheastern coast of Greenlalit1 ant1 compresses there the 
Polar Streatn, coming from the ;iorth, into a rninimiiin of width 0 1 1  tbc: SUI-- 

fixe; within its reach the saltness lessens to  30.5, but only to a1)out tweiity 
miles from the coast ; east of that distance tlie saltness increuses rupitlly. 

The saltness observations agree furthermore excellently with the Labra- 
dor Stream cutting into the Gulf Stream. Mistaking the system of curreuts, 
Dr. Forchliaminer ascribes the low saltness there to the $t. Lawrence River, 
although it eunyties into the ocean at a distance of‘ about ninc hundred miles 
from this region, and is, besides, carried by the cold North Aiiiericaii coast cur- 
rent to the southwcst, so that its waters cannot reach so fhr east. 

of great interest also are Dr. Forchhammer’s researchcs i l l  regnrtl to the 
surfkce and deep-sea currents of the Cattegat and tlie Sou~iil,l’~ which togetllcr 
with Lord Dufferin’s temperature observations in the same region it1 1856, 

’ 
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throw new light on the surface and sub-surface branches of the Gulf Stream, 
as well as of the Polar Stream, as far as into the German Sea. 

But one of the most important Facts for the knowledge.of the Gulf Stream, 
establislied by the inquiries into the saltness of the ocean, is the relatively 
gr'eat proportion of salt found in the southcastern parts of' Davis' Strait and 
Buffiu's B;iy. The teinperature observations. cspcially of the Montreal Steam- 
ship Couiqxmy, have s t i o ~ ~ n  us (Chart No. 1) that the G d f  Stream, itnme- 
diately after arriving at Newfoulidland, turns in a sharp bend and proceeds to 
the north atid northwest;, leaving to the Polar Stream but a relativ6ly narrow 
bed, which is fully confirmed by the salt chart; the saltiiess there in latitude 
43O 26' N., loiigitiitle 440 19' W of Greenwich, is hut 33.9, and this low fig- 
ure is distant only ,300 nautical miles from the high proportion 36.9. 

show the currents correctly even in this region, the ctedre is surely justified 
that so valunble data for the better linowlctlge of'ttie currents, as the researches 
irito the nature of tlie sea-water furnish, shr)uld be ob~aiiietl in.a greater extent 
also for those parts of the ocean where there are yet but few observations, 
as, for instance, in the German Sex; and as specimens of sea-water can be 
obtained so rcadily, i t  Hiily well be expected that this branch of physical re- 
search will 11cre:irter find more attention. 

As the current charts of Rfaury, Fintllay, Ueechey, anti others do not , 

Tlicre liave a130 until lately less reIiabIe nieaiis been employer1 to ascert;tin 
and est;tblisb the system of currents, as, for instance, the bottle experiments, 
since the begiuuing of this century. Adiiiird Irniingcr (in tlie anuexecl 
memoir) remarks ill regard to them very cori-ectly as follows : 

These experirnentu resnI1 frequen tlg in very unrelinble argunicn tIs for the direction 
of the carrmts, because the bottles used for the purpose itre generally so light that 
they are propelled  IS iiiiidi by the mind as by the current. If there are bottles to be 
used for ascertairiiug the direction of currents, they must, in order to escape the 
influence of the wind, be made expressly so thick and heavy that  bnt libtle of the  bot. 
tle can remain above the surfbee of the sea. 

But still more precarious is, in my opinion, the manner in which the 
results of the experiments in most cases were inade use of. Marking on the 
chart the places where the bottle had been dropped overboard and where it 
bad been fished up again, a straight line was drawn between the two, and this 
generally accepted a8 the approximate course made good by the bottle. 

I n  this way there will be found not only on the bottle charts publiahcd 
by Daussy and Becher since 1840, but already on Rennell's chart of' 1832, a 
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nuin\wr of bottle courses in the Nortth Atlaiitic Ocean, all of wliich are fi-om 
west to east, sonie from the vicinity pf Cape Fitrewell aid Davis’ Strait, across 
the ocean to Ireland They can still be seen on the current, chart of tlie 
Atlantic Oceati i t i  the Plipsical Atlas of Professor Bergha~s.”~ Surely not one 
of tliese bottles has traveled the way thus laid doavii ; they l iavc heen 1n-o- 
pelled first with the Labrador Stream southeast until tlie saiiie meeds the Gulf 
Strcam, a d  then with the latter to the nortlmist. The course of the I)ottIes 
frolyl BafEn’s Bay directly to Europe, as Inid d o ~ i i ,  is exactly the reverse of the 
true current, atid it is evicleut that the bottlc expei*iments are the main cause 
of the erroiieous represeiitutioii, up to our days, of the ctii-rcnta between Lab- 
rador and the British Isles, as, for instance, in Maury’s and Fi~dlay’s’:~ charts, 
&C. 

Immediately afler Captain Becher had published, in 1843, his:,first bottle 
chart,””* protests agaiiist it, and especially agaiiist tlie irrational way of being 
made use 06 were published by eminent men, as, for iustance, Sir J u h i i  Itoss, 
who designated it directly a “bottle fillacy,” fi)rtifying his opinions with very 
weighty reasons and with inany cases of his experic~ice.~’~ A long, at times 
angry, controversy followed ; but iiow i t  appears to be pretty generally ac- 
cepted tliat the bottle experimeiits are of’ no great value sci.entifically, and 
that they must be made use of with precaution aid under the guidance of‘tlie 
gelieral systern of currents. 

$‘or Solile time tlley have been decidedly out of fashion, but iiinny current 
charta, even of‘ late editioti, suffer yet from the results of erroneously inter- 
preted bottle experiments. 

8.-THE GULF STEXAM BEk‘WEEW THE PARALLELS OF LATITUDE 330 
N. AND 8 2 i O  N.-RECAPITULATlON. 
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ter a s  in summer, even iii January, with a temperature of 77O and more, up to 
the 37th degree of iiorthern lntitutle, while at the same time and in the same 
latitude i n  Africa (Tunis) the tetnperature of tlie air is but 5 3 O . 4 .  TIE Gulf 
Stream transports and develops still in  this latitude a higher teml~erdxwe tllan 
water and air possess in the Atlantic Ocean even under the Equator, on which, 
neither in  Jtrly nor i n  January, tlie temperature is ever as high as that of the 
Gulf' Stream in latitude 3 7 O  N. 

2. Under the 3 7 t h  a i d  the 38th degree of iiorthew latitude the hot core 
of tlie Gulf Stream turns away from the American coast toward the east, 
beyolit1 the meridian of Newfbundland and its balllis to 40° longitude IV. of 
Greenu~icli, where it still possesses a temperature i n  July of about 75O,  and in 
JTanuary of about G 6 O .  From there it proceeds to the iiorbhcast, diffus.es 
nearly across the entire Atlantic, antl surrounds the whole of Europe, to  the 
Arctic a i d  the White Sea of Archangel. with it broad and permanent warin- 
water course, ~ r i t l i ~ i i t  which. Eiigltind aiid Germany ~voul t l  be a second Lab- 
rador, aiicl Scnodiiiavia antl Russia a secoiid Greenlaiitl, buried beneath 
glaciers. WlieFe, as in Fruholtn, ( 7 1 O  OG' N.,> tlie s u n  does nol rise at 811 a h r e  
t,lle horizon cluriiig the entire inontli of JmuurY;in a latitude i n  whicli,in Asia and 
Aineric*a, the mercury reinaius frozen fi)r niont ha ;  there tlie Gulf Strealn pre- 
serves for tile sca a teiii1)cralore tis high as 37.8. While the sun in the short 
tlitys of winter setitls tbrtll his rays of light, antl warmth but for a f'ew I i ~ ~ i r s ,  
antl the iiilluence of the latter is quiclily lost, spin in the lopg nights, the Gulf 
Streain tloes not cease, day or night, to be flie source of warmth. 

The Gulf' Stream carries, according to the coiuputations of James Croll, as 
much bent to the north as 3,121,870 square iiiiles (Euglish) under the Equa- 
tor receive from the sun; d tliis is computed further to be more than the 
total amount of lieat which is carried by all the warm-air.current from thc 
entire periphery of the Equator toward the North Pole and toward tlie South 
%le. T'he southwest wititis receive l h i r  high temperature fronl the Gulf 
Stream ; and oiily tliroagli the ocean, aot by thc wiiids, can warmth be car- 
ricd into latitudes as high as those of the European coasts a r d S 0  

3. The Gulf Stream, as a whole, is as yet but little explored; we only 
kiiow ils iiiflriencc i l l  ~ o i n e  degree. ITow limited our Irnowletlge of it is may 
I)e iiiferrctl. lot. iiisfiiilce, f'rom tlic fhct that there arc the n~ost, contra(Iictory 
statements of its velocity aud strength. A. (3, Findlay, onc of the principal 

* 
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authorities on the Gulf Stream, computed (1869) its r&locity as requirillg one 
to two years to reach Eiiropc from Florida, while, accordiiig to my computa- 
tion, two mouths would suffice. There are nia~iy cogent supports for the lat- 
ter, for instance the  following: When General Sabine, in 1823, was at  Ham- 
inerfest, barrels of ptiliii-oil drifted on shore there belonging to a vessel wkcli 
had been wrecked in the preceding year at Cnpe Lopez, on the African coast, 
in the vicinity of the Equator ; comparing 1 1 0 ~  the distance which thcse bar- 
rels liave drifted with tliat from Florida to Europe, by t,lie way of the Gulf 
Stream, tlic ht tcr  would require iiot oiie to two ycars, but only two months. 

4. T o  coiiclude froin the soundings, obtained go far, the Gulf Stream 
must be, up to the Arctic Ocean, a deep aiid voluminous water course ; if it 
should not be so, the polar ice would reach also tlie European coasts. In the 
Antarctic Ocean t he  polar ice drifts all around the globe, as far at least as lati- 
tude 57' 5' S., in ninny pluces to 50' ant1 40°, (latitudes correspontling respect- 
ively to those of the ljritish Channel and the &lediterrnaean Sea;) on some 

even to 35*, (corresponding to the latitude of Morocco;) but not the smallest 
particle of. kxtliern polar ice has evcr reached even the nortbernmost cape of 
Europe. The  Gulf Stream, iii its course, is more powerful and steady than 
all the wiiids ; only thc polar icc and the polar currents, in spring and suinnier, 
exercise a great iiifluetice over it. The Polar Strcam presses'at three plilces 
against i t ;  first from the northwest,. east of' Newfouiitlland ; then froin the 
north, east of Iceland; at both these places the Polar Stream is buried a i d  
proceeds beneath tile Gulf' Stream, after having luhxl  it off laterally to the 
southeast. But for the third time, at Bear Island, the Polar Stream conies 
directly against the Gulf Stream, from the northeast, splits i t  into two or 
three branches, aiid in places even presses i t  beneath its own waters, at least 
in July. Uiitler the Ice of Spitzbcrgen this latter I~mncli riscs again aiid pro- 
ceeds on the surCme, according to  Parry's olmrvations,'al to  latitutle 82S0 N. 
The  main branch, east of Bear Island, has been traced by Dr. Bcssels to lati- 
tude 76' 08' N., where in August I869 i t  posscsseed still a tenipemture of 
41O.2. 

5. These three coiiflicts with tlie polar curreiits came tlie sumnier (Jiily) 
isothrnial lines of the GnlT Stream to nialie clcep cuts at the respective places, 
and 10 assume a certain concavity of form wliicli will. iiot be found in h s c  of 
the winter, (January.) But even if tile July curves, when con1pred with 



those of' January, appear pressetl back somewhat to the south, they show, 
nevertheless, in the whole a very high temperature for the entire North 
Atlantic basin from Labrador and Greenland to Europe, Spitzbergen, and 
Nova Zenibla. A greal depression of the temperature of the surface is caused 
by t%e Polar Stream descending east 'of Iceland, and, after its collision with 
the Gulf Stream, procecding beneath the latter, principally when reaching the 
shallow German Sea. It is evident that this branch o f the  Polar Stream, and 
the winds blowing from it, are depressing also thc summer temperature of a con- 
siderable part of Western Germany. The temperature and the currents of the 
German Sea are, alas, a field still nearly entirely barren, hut it is to be Iioped 
that the German navy, German vessels and sailors, a i d  German nautical societies 
and institutions, by delivcring the ocean which washes the German shores 
from such a status, will yet participate a, little in researches for which other 
nations i n  Europe and America have already done .so much and deserved so 
~ d l .  It is pretty certain that a sub-surface polar current reaches, in summer, 
from Iceland and Jan-Mayen 10 the German coast, but there have been so far 
hardly any inquiries niade about it. A remarliable confirmation of this sup- 
posed current is, for instance, the pumice stoiie (from Iceland or Jan-Mayen?) 
thrown on the North German c0asts.l'' 

6. I n  winter (January) the Gulf Stream is cut into much less. The  
pressure of the PoIar Stream at .Newfoundland is hardly visible on the chart, 
the curves being simply parallel with the coasts; east of' Iceland a, Polar 
Stream proceeding to the southeast cannot be inferred at all from the obser- 
vations of the temperature of the sea at Iceland, the Faroe Islands, Scotland, 
antl Norway, which bear toward each other quite different relations in January 
antl in July. The rclations in winter between Bear Island and Spitzbergen 
are yet unexplored, but we.have known for a long time the grand effects of n 
relatively high-tempered sea up to Spitzbergen and Nova Zenibla, evensin the 
Taimyrland and Northeast Siberia. The polar streams, in conformity with 
the general laws of nature, a re  less powerful in the winter than in the summer; 
the polar ice does not drift as far southward; it malics fast, inore or less, to 
thc arctic coasts and islands ; in spring and summer, on the contrary, it drifts 
c?lOng, similar to the glacier tongues jn Alpine mountaias, or the ice in our 
rivers. 'I7lie Gulf Stfcam is in winter tnore powerful than  it] summer; wliile 

. the polar st,reains, so to say, set at rest in some inensure, withdraw their ice 
n11d concentrate i t  around the Ia11d. A striking proof' of this is offered, for 



instance, by W. C. Redfield's chart, of tlie drift ice at Newfoundland, coinpiled 
from observations between 1832 aiid 1844.183 Of one hundred cascs of ice 
seen, eighty-seven occurred in April, May, June, and July; of tlie reninining 
thirteen there are seven in March, three in August, two in Fehruary, and one 
in January; none at all in Septeinber, October, November, and December, atid 
from the 14th of August to March but three cases; therefore during tlie entire 
winter there is, so to say, no drift ice at all. 

7. Tile relations of the temperature of the Gulf Stream, witl~in 1,11eI11- 
selves, are about the same in January as in July. 111 the latter month the 
isothermal curve of' 6' Rdauniur (45'3 Falireiiheit) rutla from Newfoundlaiid 
far toward the norlh, beyond the whole of Europe ; it corresponds in gcneral 
with the January curve of 2' R.: (36 '3  F.;) tlie aiiiplitude of ' the Gulf Stream, 
therefore, .that is, the fluctuation between its maximum and minimum temper- 
ature, (July and January, or August and February,) would be, on the average, 
only about go,  (4' R.) 

What imtnense contrast to this extraordinarily constant temp-ature  is of- 
fered by the temperature ofthe air on the mainland ! It niay be seen at a glance 
in the entirely different directions of tlie isothermal lilies h r  July tind Jiinunry 
on the acconii~anying charts. From the sea and air isotheriiial line of 2' R. 
(36O.5 I?.,) at Philadelphia, to Northumberland Sound, with -40°, the distance 
is 2,280 miles, neady due north. There is, therefore, in  ahout each thirty 
rnilcs rz fill1 iii teinperature of one rlegrce. F r o m  the same point at Pliiladel- 
pliia to the Gulf Slreaiii east of Fruliolm, on the saine isotliemal liiie of' 2 O  
R. (36'3 F.,) there are in the tlirectioii of tlic Gulf' Stream, in an a i r -he ,  
about 5,400 miles, in wliicli distance there is no fill at all in the temperature 
of the Gulf Stream : there, one degree fidl in each thirty miles; here, the same 
temperature along 5,400 miles in a northeast direction. Such is tlie influence 
and the power of the Gdf  Stream ! Iu the latituck of Berlin, which has a 
mean teinperaturc of the air in Jaiiua1.y of 2 8 O ,  the Gulf Streaiii has 50 ; at 
tlie Faroe Islands, still 42O.9 ; * b u t  iu Jakutsk, in the latitude of the Furoes; 
tlie air is 40° below zero, a diffcreiice of 820.1. 

To  the Gulf Siream exclusively the facility is due with which ik is POS- 

sible to reach 6ach year near Spitzbergeii to latitudc 80° N. ; just by following 
its C O U ~ S C  the Norwegian fishermen come in open boats to within ten degrees 
of the North Pole, and Englishmen visit in light sailing vessels Spitzbergen, for 



pleasure arid to hunt. 111 no other region of the world, in the high north or 
the Iiigh south, exist siniilar nieans to penetrate so f i r  toward the Pole. Tlie 
drift ice obstructs iiavigntion, at an average, in the i~orthern Iiemisphere 
twenty degrees of latitude; i n  the souttierii it is met thirty degrees nearer the 
equator. 

But where in these high lat,itu&s the branches of the Gulf Stream, cooled 
down to about 3P.8, dive Imieaih the Pu la r  Stream, tliere thickly packed ice 
may surely be expected at one ant1 the same place a d  at all times. 
it, therefore, ativisal)le for polar expeditions to peuetrate soon into the Polar 
Stream, the ice of which is not  so thickly packed, but more diffused. The 
ice, which i n  the Polar Stream (Irifts to the south during the suminer, does 
not return, atid iiiust leave belibid plnces free of ice, which would easiest be 
reached witliin the Polar Streani. Ileiice the instructions to tlie Ger111itll 
expeditions to make. for the east coast of Greenland. When a sirnple fisher, 
Johannesen, succeeded in reaching, tlirougli waters considered to  be very difli- 
cult, the east and the west coast of Nova Zenibltt everywhere, in lzititudcs 74 , 
7 5 O ,  ?'Go, and 7 G P ,  then surely the satne should be possible, with the aid of 
steani, in East Greenland, for a scientific expedition fitted out for the purpose. 

Our knowledge of' the globe, besides, will not be promoted greatly if 
expeditions always take the same old route, as, for instance, along the west 
coast of Spitzbergen, which has been followed innumerable times for the last 
thr& hundred years. There would be little prospect on such routes of dis- 
coveriiig anything. 

The ex1)loratioii of the polar regions being urged i?ow most stroiigly in 
all quarters, it may well be expected that, after exertions for three liuiiclred 
years, they soon will be opened a t  last, and the pliysical geography of our globe 
materially completed. The great German expedition is now, I hope, fully at 
work, and Swedes, French, and Americans-nations who have done already 
much i n  this cause-are preparing fur new exertions. 

I have deemed it my duty, were it only 011 accouiit of these iiew expeditions 
in prospect, to undertake the preparation of this memoir, incomplete as i t  may be, 
since it had to be built up anew from the foundation, and tl. great mass of' 
unpublished data for the establishment and the proper representation of the 
currents of thc North Atlantic Ocean had to be solicited and collected froin 
distant sourccs. The knowledge of the temperature of the sea is, particularly 
in Europe, still iu its infancy, and observations of value were msde during the 
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last years only by the Scottish and Norwegian institutions a id  societies ; but 
there were inany thousand isolated observations on tlie high seas which never 
had been brought yet in proper relation to each other. 

I t  is most rcniarkable that, in treating a subject of the nature of that 
beforc us, eveii in our day, one authority should ignore another entirely, (I do 
not refer to shallow compilations,) or should not rnalie use of previous obser- 
vations in investigating its owii. This, however, is really a ftict : the Dutch 
treatises do not refer to the hnierican exatiiiiiations ; Whitley ignores both ; 
Jrminger did not talie notice of Dufferin, Iiiglefield, and many other eminent 
British authorities, Tliese sins of oinissioii encouraged me to 
attempt a compilation which might better have, been uiidertakeii by iiiore 
competent authority,’a Dove, or a imblic institution established for the purpose. 

I decmed my labors, which I consider but preliminary, highly rewarded, 
when I found liow wonderf’ully the data, collected f r o 4  sd heterogeneous 
sources, did agree on the two charts constructed from them. A single observa- 
tion, however, of the temperature of tlie sea is, on accouiit of the ordiiiary 
coiistaiicy of the latter in most cases more reliable than olsscrvations through 
years of the tcmperature of tlie air in the interior of a coiitincnt, which is sub- 
jcct to great fluctuations ; and differences as great as those referred to on page 
73 even between the mean monthly temperature of the air of various years 
can never occur in the tenipcrature of the sea. But publications of this 
nature should never be limited so as to give only mean values for great areas, 
as for instance those of tlic Netlierlaiid Institute, Whitlcy, and otlicrs; on the‘ 
contrary, full  tables of the single observations, with accurate designatioii of 
their places, should always be appended. 

I would plead here for the importance of a chartographic representation 
of such subjects; the chart will better permit us to draw inferences and arrive 
at conclusions and results, than tlie bcst written book ; both in connection 
will convey intuitiveness and clcarncss. 

Private means, however, are rarely adequate for exImustive labors of this 
kind; and if they are undertaken, as I have dolie in this case, the private pub- 
licaliofi will not suffice to do justice to the subject. The contents and the 
results of a considerable number of Jargc-sized drawings had to be compressed 
into two sinall charts, w~iicli do not give the remotest idca of what was at  
haud, a id  was desirable to be brought b e h e  the public. 

so forth. 
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But my aims will be attained, if I should succeed through the two 
' sketches, which answer so little my own wishes, to indicate the present status 

of the geography of the Gulf Stream, and further, to show the purposes of 
the North Polar expeditions, and what is intended to be reached by them. 

The problem to be solved by a German Norti1 Polar expedition is not 
perhaps a cruise in the ice, or to the coasts of Greenland, or even to the North 
Pole; their purposes are absolutely scientific researches, in thc first place, into 
the geography of the ocean, which will advance, among other subjects, also the 
knowledge of the phenomenon of the Gulf Stream. This includes observations 
of the currents, and of the surface and deep-sea temperature, the examination 
of drift wood, floating singly, as well as of accumulations of it, the collection 
of specimens of sea-water for analysis, and. much more, all of which should 
begin on the coast of the German Sea, because this very sea, which washes 
our home shores, 5 confess it with shame, is in these respects nearly as little 
known as the North Pole itself'. I n  this sense I have always coiiceivcd 
and urged a German North Polar expedition, and when, five years ago, for 
the first time, sketching the outlines of a programme for such an expedi- 
tion, I placed the currents, and especially the Gulf Stream, directly at the 
head  fit.''^ 

Maury published his charts, which go to latitude 60' N., and are still so 
very valuable, at the expense of the Government of the United States; the 
Netherland Government has caused similar charts to be published, reaching to 

.latitude 4 9 O  N. ; British steamship companies, Danish war and merchant ves- 
sels, English and Swedish expeditions have extended these researches north- 
ward. German science also has moved of late to further these labors, by 
sending into the field expeditions which were fitted out from the limited 
means at its command, and froin public contributions ; the results of the first 
German expedition, and of that of Dr. Bessels and Dr. Dorst, the latter 
exclusively due to the generous munificence of a Roseiithal, are an honorable 
achievement. 

1 have labored for five long years incessantly, and have made sacrifices of 
all kinds to help extinguish the blot, that Germany should, in regard to scien- 
tific marine expeditions, remain any longer on a par with Turkcy and Greece. 
I hope that the Gerinan Government now will lead its aid at least toward the 
thorough elaboration of all $he material already collected soon to I>e 



expected, as has been done in North America, Great Britain, the Netherlands; 
Denmark, Norway, Sweden, &c. German science, poor as its allottnient in 
the goiernmental budget is, will never rest until the whole of the great, 

' iinknown, and rnysterious region on the northerii extremity of our globe is 
explored. . A. PETERMANN. 

GOTIIA, June 4, 1870. 



F I R S T  S U P P L E M E N T  TO D R .  P E T E R M A N N ’ S  P A P E R .  

THE TEMPERATURE OF THE NORTH ATLANTIC OCEAN AND THE 
GULF STREAM. 

B Y  

Rear-Admiral C. Irminger. 

C O P E N H A G E N ,  F E B R U A R Y  i s y o .  
That the North Atlantic Ocean exercises a great iiiflueiice on the cli- 

mate of the countries, tlie coasts of which it washes, is generally known. 
Nautical researches have proved that there is a current, or perliaps bet- 

ter, a drift in the North Atlantic Ocean toward the north, the source of which 
is pointed out, by observations of the teiiiperature of‘ the ocean, to be in 
southern and warmer rcgioiis. This drift, or this weak current, procecds 
between Iceland and Norway up and into the Arctic Sea, wliile the waters 
which inow wesward of it in a northern direction wash the southern and 
western coasts of Iceland, and continue their moveinent between Iceland slid 
Grceiilaiicl until thcy arc inct niid chcclicd by tlic “ powcrful Arctic Currc1it,” 
coiniiig down fimn the Arctic Sea. Tliis latter pushes its way soittliwad past 
the northwest coast of‘ Icelatd a id  across to the cast coast of Greenlaiid, 
then along- this and around Cape Farewcll into Davis’ Strait, and thence along 

the coast of Labrador aiid past Newfoundland. 
If there was not the above-mentionccl cnrrent toward the ziortli iii the 

North Atlantic, llic so-callctl Greciiland icc from the sea around Spitzber- 
gen would drift, esl)eciialIy iii prcvailiiig northerly gales, to far inow soutlicrii 
latitudes tliaii is the case actually. This ice then would frequently drift to the 
west coast of Norway, to  the Faroe and the She t I ad  Islands, &c.; and the 
ice which now drifts down between Icelaiid and Greenland, and along i,he 
east coast of Greenland, would fill the large bays of’ the wcst coasts of‘ Ice- 
land, and tlicn find its way southward into tlic Atlaiitic; all of which docs 
not take place. 

It is this.currenb toward the iiorth which gives to Iceland, El~gland, and 
Scotland the iiiild winter cliniate, is the source of the rclntively iiiild wiiiter 
on the Faroe Islands, and causes the harbors on the west coast of Norway, 
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even l ~ e y o ~ i d  the North Cape, to bc open fbr iinvigation throughont the entirc 
winter; it is this current to tlie north which, washing the soutlierii and 
west,crn coasts of Iceland, tempers tlieir cliinate so that the fislicrnieii 
may throw out their iiets duriiig the entire wiiitcr in tlie open sea, aiid that 
ships may cnter ’and leave I-Iaviie Fiord, in Fnxe  Bay, even in the stroiigcst 
winter, as the sea is always opeii there. This drift from southern, wariiier 
regions endows the North Atlaiitic with its 11ig.h surfslce tciiiperature, a id  it 
is striliilig how nearly tlie teiiipcrature of the surface of the sea agrees every- 
where with that of tlie air;  in weather fair in some degrce, especially wit11 a 

covercil sky, there is iiideed but very little differelice in thcir teiiiperature. 
Besides the observations of the curreiits aiid the high teinperaturc of the 

surface of the sea, we know a number of other facts which also prove that 
these great bodies of warin water come from a more soutlierii climate. Tropi- 
ciil inducts ,  for iiistaiice, are frequeiitly throw11 oil the coasts of Scotlaiid, 
Norway, the Faroe Islands, Greenland, and other parts of the high north. 
Of these, I but iiame the great bean of the “Jlimosa scandens,” which is 
found tlicre so frequeiitly that everybody 011 this coast lrnows it.. I myself 
found some near Husavilc on the north coast of Iceland. 

I ani able to  add other striking proofs of the extent of tlic curreiit into 
tlie Arctic. I possess a fishing bitoy of a coiiiinoii kind, as used nt the 
1,ofi)des: aiid on the coast of Norway, which was fotuld in l8Gl 011 thc Sevcii 
Islands, northeast of Spitzbergen, where iiiorc ol‘ theiii W C ~ C  lying within a 
short distaiicc on the shore. Again, not long ago I received from Lieutenant 
Falbe, of the Danish iiavy, who then was employed survcyiiig in G meilland, 
a hollow globe of very thick green glass, of thc form aiid size of a pretty large 
water-iiiclon, which that officer had found on thc shore at Julianehaab, in 
Grccnland, bet ween pieccs of tlic so-called Greciilnnd icc, which collies tlicrc 
froin the sea around Spitzbergeii. At first wc could iiob inalic out this globe, 
but after virious inquiries I learned that such globes have bceii used for sonic 

y,ears by the fishermen of the Shetlaiids, aiid at places on the Norwegian coast, 

to support the nets in the watcr, in place of the coiiiiiioii buoys, 011 account of 
their greater buoyancy. The globe in qucstion had doubtless parted from a 
net a l d  beeii driven by curreiits aiid wiiids into tlic Arctic, where it had 
frozen into tlie drift-ice, wliich then had drifted betwceii Icelniid and Grecii- 
laiid, along the east coast of Greenland, around Cape Farewel!, aiid to 
Julianehaab, where the globe was found. 
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Subsequently another such globe was sent me by Overseer Miiller, in 
Thorshavn, on the Faroes, who stated that of late they drift now and then 
upon these islands. Ast he current between the Faroe and Shetland Islands 
is geiierally ruiiiiing in a northeast direction, and the prevailing wiiids in this 
part of‘ the Atlantic Oceaii blow from the southwest a n i  west, it might 
appear strange that these globes should drift to the Faroe Islands, but as the 
latter are so near to the Shetlands, aiid as these globes are so very buoyant, 
aiid consequently much exposed to the wind, it is readily conceivable how 

.they can drift, with strong easterly winds, the short distance from the fishing 
grounds at the Shetlands to the Faroes, particularly as the direction of‘ the 
currents in the North Atlaiitic Oceaii is subject to considerable changes with 
strong winds from various quarters. It frequently happens in gales froin the 
north and northeast, that vessels are set to the southward; I myself have been 
driven, under such circuinstaiices, i n  twenty-four hours, more than twenty 
miles southward, where the curreiit generally is to the northeast. 

Spealiiiig of these glass globes, I am reminded of the so-called “bottle 
experiments,” resorted to so frequently under the impression that the direc- 
tion of currents may be ascertained by them; but in many cases these experi- 
ments result in but very uiireliable arguments for the direction, because the 
bottles used for the purpose are geiierally so light that they are propelled as 
much by the wind as by the curreiit. I f  there are bottles to be used for 
ascertaining the direction of currents, they must, in order to escape tlie 
influence of the wind, be q a d e  expressly so thick and heavy that but little of 
the bottle can remain above the surface of the sea. 

I have been for some time in possession of observations of the teiipera- 
ture of the surface of the sea, made in various parts of’ the Atlantic Ocean, 
partly by iiiyself, and partly by iiaval officers and iiiasters of merchant ves- 
sels who take interest in such’researches, and to whom I had furnished relia- 
ble thermometers. The temperature of water and air was recorded daily in 
the log-books, gencrally each fourth hour. At the close of the cruise these 
jourllals were sent me to enable me to ascertain the exact places of‘the obser- 
vations from the position of the ship recorded each noon. 

These observatioiis did show for the .route between Fairhill aild Cape 
Farewell, on a line directly across the entire North Atlantic, that the tem- 
perature of the surface of the seais, in the same season, much the same froin 
Fairhill (latitude 59’ 28’ N., longitude 1’ 55’ W. of Greenwich) to about lon- 

. 
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gitude 30' W. of Greenwich, and solnetiines eveii more west, the greatest 
difference beiiig 4 O . 5  to  To. Farther west the teinperature decreases tlie more 
rapidly the nearer Greenlaiid is approached, or the Arctic Current running 
along its coast, where the temperature of the surface of the sea sinks, in the 
vicinity of icc, or within the ice, frequently even below the freeziiig point. 

This part of the Atlantic Oceaii beiiig but little frequented during t;he 
winter inoiiths, I could not obtain observations for January aiid Febkn-y,  
and was but lately fortunate enough to  get observations for Dccember by 
Lieutenant Noriiiaii, who hapl~ened to be bloclicd up with the brig Elna in 
Fredericlishaab, until the iniddlc of November 1868, hy the vast lmsses of 

ice which beleaguered the coast of Greenland 'during that wiilter, and 
through which he had to break finally. 

The fall in the temperature of the surface of the sea from Fairliill to 
longitude 30°, or 40' W. of Greenwich, is by no iiicaiis gradual; on the con- 
trary there are baiids whcre the water is of a higher, close to one whcre it is 
of lower tempersture; and such baiids are fouiid on each passage across the 
Atlantic 11 et w eeii Fairhill ail d Greenlaiid. 

The  accompanying table will show the observations of the temperature 
of the sea betweeii Fairhill and the nieridiaiis named. I have not embraced 
in it more than seven passages, as these, made at various seasons, will suffice 
to give an idea of the temperature of tlie North Atlantic Oceaii in this region, 
where the cnrreiits froin thc soutlicrii zone cxert their beneficial iiiilueiice. 

To inquire into the relations of thc temperature of oiie and the same 
season in various years, I have compared n passngc in May 1S44, and one 
from September to October 1846, with two inade in about the same season 
of otlier ycars, in May 1868, aiid October 1867. 

Tnkiiig iiito coilsideration the difference in the dates and the positions, 
although they are but slight, as also tlic higher temperature of thc surface of 
the sea in the wariner season, it will be scep that the mcan tenilm-aturcs 
agree pretty well. Thc passage in May 1844 was somewhat carlier tlian 
that in May 1868; they differ in mean temperature 1 O . 2 ;  the passage in 
September aiid October 1846' was earlier than that in October 186'7, and dif- 
fers from the latter O O . 8 5 .  If these passages iii the various years had corre- 
spo11dCd in their dates, the mean tenlpcratures would doubtless agree still 
better. 

Although the passages recorded in the table were made, S m w  ill the 
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warm and others in the cold season, the fluctuation of the mean teinllerature 
between Fairhill and that wcstcrn ineridien up to which the surface of the 
sea does not show, in the same season, greater changes in the temperature 
than from 4 O . 5  to 7O,  is about the same ?or all passages together, viz., 5O.8; 
the nican temperature of' March as the minimum bciiig 45O.7, and that of 
July as the maximum 5 1 O . 6 .  The difference between the higliest and thc 
lowest tempcrature of the sea observed on this line of the Atlantic Ocean is 
10O.8, us there were observed at Fairhill on the 15th of March 43O.7, and in 
latitude 59%' N., longitude 4' W. of Greenwich, on the 8th of July, 540.5. 
To the wcst of the .meridians named the temperature fell more rapidly, the 
inore so the nearer t o  Greenland. 

As already stated, I have no observations for January and February, but 
the temperature of these months will probably not differ much from that iii 
December and March, because the mean temperature of the sea at Thorshavn 
for the months of Decemher, January, February, and March differs, according 
to  the daily observations at  the Faroe Islands in  1846 and 1847, but 2°.9,1*5 
and probably the temperature is more constant in the open sea than on shore 
at  Thorshavn, which is closed in by land. 

The  slight change, however, in the temperature of the surface of the sea 

which is found on this line, caniiot be exemplified in the same manner as . 
regcards the limits of streamlets or bands of warm water which furrow the 
Atlantic there. 

The  table shows that the temperature of the warmest bands is defined 
frequently pretty sharply against the waters which run through them. The  
table also shows where these warmcr bands are found, and I have givcn, in a 
column of it, as accurately as possible their extent from east to west in nauti- 
cal miles. To be able to define the limits, 7: have selected only the warmest 
bands; it will easily be seen t,hat had I allowed a wider range to the observed 
temperatures, these bands would have been accounted for as much broader, 
especially where they are not in some measure well defined. 

It is impracticable to establish in wliich longitudes these bands may be 
found, in the various seasons, because there is no regularity in their limits 
nor in their extent, as will be seen by comparing the passage in May 1844 
with that in May 1868, and that in September and October 1846 with. that 
of October 186'7.''' 

The  observatioiis, however, show the 6 c t  that such bands are crosscd on 
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each passage, and that generally two are found-one a little west of Fairhill, 
and the other ftlr more west"wari in the broad ocean, sometimes even west of 
the rneritlian of Cape Reikianiis, the southwesteriiinost point of Iceland, which 
lies in longitude 2 2 O  50' W. of Greenwich. Both these bands possess about 
the same temperature. 

I liave recorded in the table only seven passages, because the observa- 
tions of the other passages which were furnished me exllibit teinperature 
relations similar to the above in about the sanie longitudes. 

The Gulf Stream has been described so often, and is so generally known, 
that it needs not, to be discussed here. I will only state that not only its 
limits are very chaiigeable i n  the various seasons, but that also the width of 
its warm waters is subject to very'great changes, as has been established by 
many researches. I will but add, as a proof, that the warm waters of the Gulf 
Stream between the Bcrniudas and Halifax had a width, in February 1860, 
of 140 miles, but in May of the same year' of SO0 iiautical niilp; in June 
1847 they were, in about the same place, 146 miles across; they were then 
again - .  about as broad .as in February, 1820.'" 

I will further recall to the mind that a branch of the Gulf Stream sets in 
a northeast direction toward the coasts of Europe, and that this very percepti- 
ble current traverses a great length of the ocean, inaiataining a temperature of 
fiolne degrees above the mean temperature of the ocean. 

That the Gulf Stream should expand over the entire North Ailantic 
&can, wherever the temperature of the surface is liearly uniform and rela- 
tively high, I deem less probable, as the warm water of the Gulf Stream is 
not found at considerable depths,''* and its volume therefore cannot be as 
great as some may suppose. It is, besides, a fact that the warm water of'the 
Gulf Stream is but little apt to mix with the adjoining sea-water. 

I t  lllust be 1)orne in mind that the nearly uniform and relatively high 
temperatiire of the siirfiice of thc ocean, 011 the line from Fairhill in the direc- 
tion of Capo Farewell, extends between the meridians 30° and 40' W.<ot' 
Greenwich. Even if 
these two degrees are subtracted from the degrees of longitude denotirig the 
meridians where the high tcmperature is still found, it may be assumed that 
the nearly uniform and high temperature of the surhcc of the sea extellds 
tliirty degrees of Iongitude, or at 'least niiie hundred nautical miles west of 
Fairhill. 

Fairhill lies nearly two degrees west of Greenwich. 

13 
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Tci~~pcra tiire. 

Temperatiire of the mi-- 
fttco, mom of 6 yours -. 

. The higher temperature of the many thousand square miles of the North 
Atlantic from about 40° north latitude, must be ascribed, as I take it, to the 
drift or current of the broad Atlantic Ocean, and, since a part of the Gulf 
Stream follows the movement of the ocean toward the north, i t  is extremely 
probable that only the highest teinpered bands of water which were found on 
all the passages between Fairhill and Greenlalid, are branches of the Gulf 
Stream itself; which through the constantly following warm waters of the 
Gulf Stream maintain a higher temperature than that of the other parts of the 
ocean. 

That these warmer bands are found at one time more to the east, at 
another more to the west, has its cause, as I have ventured io  express already 
some years ago,189 in the Gulf Stream meetiiig the Arctic Current in the vicinity 
of the Newfoundland Banks, and their pressing against each other; whcn 
the Arctic Current is. stronger than the Gulf Stream the latter turns more to 
the east, otherwise the Arctic Current gives way. Prevailing winds, pnrticu- 
larly those athwart the currents, contribute doubtless to push these warmer 
bands more or less to the east or west. 

T o  convey an idea of the'cooliiig of the sea in the progress of the bpdy of 
water toward the north, I will give here the mean, for five years, of the  oloser- 
vatioiis of the teinpernture of the surface of the sea, which were obtained on 
board of the steamships of'the Cuiiarrl liiie from Liverpool to New Yorli. from 
longitude 10' W. of Greenwich to the Newfoundland Banks;'" the track of 
these vessels lies ten or eleven degrees more to  the southward than the line 
between Fairhill and Greenland: 

. 

foulldlaIlll 
Banks. 400 350 300 

_ _ _ _ ~  
0 0 0 

39 67.2 66.3 56.3 

200 160 lo= 
- ~ _ _ _  

0 0 0 

5G. 3 65. 54.3 

Thennorno t,er. 

lhhrcitheit. 

250 
__ 

0 

5G. 1 

The temperature of the surface of the sea on the Newfbunclland 13anks, 
from a mean of five years, is lowest in January, Z O O ;  and highest in Septcm- 
ber, 620. 011 the other parts of the line it is warmest in August in 40° W. of 
Greenwich, 61'; and coldest in February in loo W. of Greenwich, 50'. 

T h e  warm bands may be traced much higher north; in regard to tllose 
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which continue their course between Iceland and Norway, I will state a few 
instances to prove that they are fouiid even in the Arctic Sea. 

Bechey, in his well-known work on his voyage of northern discoverie~,'~~ 
states that Parry, on his passage from Sarii to Spitzbergen, found a continua- 
tion of the Gulf Stream in latitude 730 N., longitude 8O E. of Greenwich, 
" where the temperature, as with Captail1 Buchan, fell from 390 to 3 2 O  Fah- 
renheit, and continued at or below this degree during the remainder of the 
voyage." 

Scoresby reninrks :19* 
In some situations near Spitzbergen the warm water not only occupies the lower 

and mid regions 6f the sea, but also- sipears at  the surface; in some iiistaiices, even 
among ice, the temperature of tho sea at the surfiacs has been as high as 360 or 380, 
when that of the air lias been several degrees below freezing. This circumstance, 
however, has chiefly occurred gear the meiidians of GO to 120 E. of Greenwich, and we 
find, from observations, that the wa freezes less in those longitiides than in any other * 

part of the Spitzbergen Sea. 

Again, wlieii Captaiiz Sodriiig was about to sail in  1860 with the steamer' 
Fox froin Copenhagen to the Arctic, on a sealiiig cruise, I begged hiin to 
observe the temperature of the surface 'of the sea. The  following is 'an 
abstract of his journal: 

1860. 
Latitude 
north. 

.-_-..---- 
58 32 
59 40 
61 5B 
63 37 
64 40 
65 15 
G6 21 
68 31 . 

70 30 

I 

Longitudo fron 
Greenwich. 

0 1  

_---_--.-.---. 
4 22 E. 
3 40 E. 
0 08 E. 
2 15 W. 
2 59 w. 
1 35 w. 
1 26 W. 
4 15 W. 
Y 47 w. 

._--.-.-. --.-- 

t'cmpora 
tire of ail 

0 

3G. 5 
39 
37 
41 
40 
34 

38 
34 
33 
32 
1% 

Temperature of 
surface of sea. 

0 

38 
39 
41 
45! 5 
40 
38 
39 
41 
34 

That there should be, so near the Arctic Circle, and after the influences 
of. B long, cold winter, a belt where the water has a temperature of 41°, is 
again a proof of the existence there of a current from southern rcgio11s, alld 
doubtless coniiected with the Gulf Stream. . 
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Between latitude 6 2 O  N., and the south coast of Iceland, from about Ion- 
gitude 18' W. of Greenwich, toward Cape Reilrianas, the current proceeds 
northwest.lW 

I n  regard to the warm bands which are found to the west of longitude 
18O W. of Greenwich, as shown in the table, it may be assumed with cer- 
tainty that they take their course between Iceland and Greenland, and wash 
the southern and western coast of Iceland. The temperature of the surface 
of the sea proves sufficiently the existence there of: a warmer current. 

Should some one wish to become better acquainted with the temperature 
of the surface of the sea on the south and west coasts of Iceland, he is referred 
to the chart appended to my memoir on tlie currents and tlie ice around Ice- 
land?94 - I will state here, however, that 50O.9 were observed on August 31, 
east-southeast of Cq)e Reikianas; 51'3 in August,, 1859, a few miles north- 
west of Snef'elsjoliul, in about latitude 6 5 O  N.; and 45O.1, i n  June, in nearly 
6 6 O  .N. latitude, northwest of Patricksfiord, in the vicinity of the Arctic Cur- 
rent, in which, only 30 nautical miles more to the north, but 32O.5 were found 
at the surface of the sea. 

As the chart just alluded to reaches only to  longitude 30° W., I will add 
here yet a few observations, which were inadg by Captaiii Ihudson in  the 
brig of war Queen, in  1859, on a cruise from Iceland to our colonies in Green- 
lancl, and back to Iceland: 

Longitude 
w. of 

Greenwich. 

Date. At blip 
surface. In various dept>hs. 

June 28, 1859 ... _.. ._. __. . . _ _  .. ._. --. -. ...- -. 
June 29, 1859 _.__ ._._ _ _ _ _  ___. _ _ _ _  __._ - -  .----,. 
June 30,1859 _____. .__ _ _ _  .__ __. ~ _ _ _  -. .____- 
Augu8t 8, 1859*. _ _ _ _  _ _  _ _ _ _  .____. .___ .__ __. ___. 

0 1  

33 00 
36 34 
38 09 . 
36 21 

Position. Temperature. I 

0 0 

46.4 200 fatlioms. - -43.7 
45.0 300 fiLt,lioms. -44.1 
44. 6 300 fathoms- ..44.4 
48.6 300 fathoms - -. 45.0 

~ 

Latitude 
N. 

0 1  

61 12 
GO 27 
59 35 
GO 10 

On the 8th of August the ship was in about thc same place as 011 June 29 ; 
it appears that the warmer water, in the mean time, liad approaclied nearer to 
the coast of Greenland, perhaps also partly through the influence of the sun; 
it was scarce two hundred riautical miles 'distant from it. The  temperature 
on August 8 agrees pretty well with that recorded in the appended table of 
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passages to Greenland, (that of 1869,) wheii the temperature at the surface on 
July 28, in latitude 56gO N. and longitude 3S0 W. of Greenwich, (about three' 
and one-half degrees more southward,) was found to be 500. 

Now far to the westward single bands o f  a relatively higher temperature 
are found sometimes, I can show by an instance in'the year 1869. Captain 
Bang, when returning from Greenland in the brig Consta~ice, bad on May 6 
to beat against the wind between latitude 5 3 8 O  aiid 54O N., and longitude 
40oand 41O W. of' Greenwich. From the Greenland coast, where no .ice h&d 
been seen, to that place the teniperature of the sea had risen regu- 
larly from 3 3 O . 6  to 41' and 42: when it pretty suddenly rose to 45O.5. On 
account of this rise observations were made; a t  shorter intervals; the ther- 
mometer kept as high; it even rose to 4GO.5,  at which temperature of the 
water sixteen nautical miles were made on a north-northwest course. The 
temperature of the air above this warmer band itlso rose from 41° to between 
4 3 O . 2  aiid 45O.5. ' A few miles to the eastward the temperature' f d l  to 43O.6 
and 4 1O.7 ; but in longitude 398' W. of Greenwich the thermometer showed 
again 4 5 O . 5  as the temperature of.the sea at the surface; it fell, however, 
soon to 44O.4 and 4 3 O . 2 ;  and remailzed mostly between 4 1 O  and 43O.2 up to 
latitude 580 N., longitude 303O.W., where the temperature of the sea, as well 
as o fd ie  air, advanced again to 45O.5, aod.soon to 47O.7 and 4bO.9. 

On all the seven passages recorded in the appended table, two warm 
bands have been observed, except 'in the passage of the brig Elna in Deccm- 
ber 1868, which exhihitad .a third small band in about. loiigitde 1 3 O  W. of 
Greenwich, and of the brig Constance in & h c h  1869, for which 1 have only 
recorded the western band, as from Fttirhill to about longitude 15$* W. 
the sea was found to be colder at the surface than the mean temperature of 
the entire pssage, viz., 45O.7 ;  between the meridiaiis 7&O and 1140  W. of 
Greeawich, however, the temperature was found to be 4G0 to 4GO.6, but 
although this is higher than the mean, 1 dcemcd the difFerence not p a t  

enough to record this as a warmer band. 
From the above discussion, it appears to mc probable that the warmer 

bands in the North Atlantic Qceaiz are braiiches of the Gulf Stream. 'I'he 
western warm band is connected, doubtless, with that pqrt of the Gulf Stream 
which approaches nearest to the Newfoundland Bank ; while the m ~ t e r n  band 
correspolids to that part which, i n  Rennell's opinion, proceeds to*Qvard Europe, 
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from whence it turns still more to the northward, and so shapes the course 
of the eastern band more easterly and nearer to Fairhill. 

T h e  mild winter climate, so prevalent on the western coasts of Europe, 
cannot, however, in my opinion, be ascribed solely to the Gulf Stream, but is 
due principally to the great and broad Atlantic Ocean, above which there is 
in the colder seasons a relatively high temperature, which by the prevailing 
western and southwestern winds is carried to the coasts of Europe. 



Ymiperature on the surface of the ATorth Atlantic Ocean between the Orhey  Islands and Cupe Parewell, 560 to 600 AT. latitude. 
-2 

~ ~~ ~ 

Lowest temperature, 
Slean temperature of the sur- 

face of ' the  sea between 
Fairhill aud.position A. 

Temperature. Highest temperature. 

-- 

Date. 

Position A. Position. Position. Observer and date. 
- . .  

'6 
$; 
a i -  
s o  5 "  

7 u  - 0  - 
0 

31 

30+ 

32 

30 

33 

38 

33 

Temperature . Date. Longitude 
w. of 

Greenwich, 

0 

599 

5% 

58 

59s 

57 

5@ 

56 

- 

o c  

1 47.7 to  48.9 
! 47.7 to 48.9 
i 52.2 to 53.1 
! 52.2 to 52.7 

i 49.3 to 50.0 
1 49.3 to  50.0 

51.1 to 51.8 
1 51.1 to 51.8 

47.7 to 48.9 

, 52.2 to 54.5 
1 52.2 t o  53.4 

47.7 to 48.4 

1 
i 47.7 I 47.7 

-___ 

0 

59% 
59& 
60 

594 

604 

59% 
604 

59+ 

592 
604 
57 
598 
609 

60 

0 0 

5 to 9 
21 to 224 
21 to 24. 
8 to 9 

6 to 79 
144 to  19 
19+ to 209 
2 to 5 

22 to  24% 

3 to 5 
26 to  30 
20 to  2s 
124 to  132 
2 to  5 

0 

120 { 
40 I 
eo t 
% I  
45 1 

130 ( 
30 1 
90 

80 

6o 1 
120 ( 

250i 
:J 
- 

0 

44.4 

49.3 

45.5 

48.2 

43.7 

48.9 

44.4 

0 

604 

599 

58 

592 

a t  F: 

608 

56 

0 

%?t 

304 

32 

30 

hill. 

74 

33 

:apt&in Holbijll to Green- 
land, May 1844. 

hptain HolbO11 f r o  m 
Greenland, September 
and October 1846. 

2aptain Bang to Green- 

:aptainBangfromGreen- 

Japtain Bang to Green- 

Captain Bang to Green- 
iand, July 1869. 

Lieu tenant  Normann 
from. Greenland, No- 
>-ember and December 
1868. 

land, May 1863. 

land, October 1867. 

land, March 1869. 

Nay 7 to  

Sept. 27 
to Oct. 3. 

Yay 13 to  

Oct. 9 to 
23. 

Mar. 15 
to  28. 

July 7 to 
28. 

Dee. 15. 

23. 

26. 

NOV. 26 to 

46. 8 

51. 1 

48.0 

50.3 

45.7 

51.6 

46.7 

May 7, 
450 5/ 

Oct. 3, 
50" 5/ 

Nay 13, 
47" 8f 

Oct. 23, 
500 7f 

3Iar. 15, 
43" 7' 

July 7, 
51° 8' 

Dec. 15, 
470 1' 

May 23, 
44O 6' 

Sept. 27, 
490 3' 

May 26, 
450 5' 

480 2' 
Mar. 28, 
440 4f 

July 28, 
500 0' 

Kov. 26, 
440 4' 

Oct. 9, 

May 21 

Sept. 27 

May 26 

Oct. 9 

Mar. 15 

July 10 

Nov. 26 

4.5 

3.8 

4.5 

3.5 

5.2 

5.6 

4.0 

- 



S E C O N D  S U P P L E M E N T  TO D R .  P E T E R M A N N ' S  P A P E R .  

M E T E O R O L O G I C A L  O B S E R V A T I O N S  

A WINTER STAY ON BEAR ISLAND, 
DURING 

FROM AUGUST 6,1865, TO JUNE 19,1866. 

By Sievert Tobiesen, Shipmaster. 

Comniiinicatcd by Professor A. E. Nordenskiold, October 13, 1869.195 

* 

Bear Island is but small, and lies between about 74' 20' and 74O 40' N. 
Iatitude, and 18' 00' to 19' 17' longitude E. of Greenwich, isolated in the 
Polar Sea i n  a region boundcd on one side by a weak branch of the Gulf 
Stream, and on the other side by a Polar Stream coming down from the 

Nearly the entire island is a flat plateau, at an elevation of ab&t 
fifty to one hundred feet, from the southern and eastern parts of which two 
mountains rise to a height of fi-om one thousand to one thousand two hundred 
feet; they are fiee from snow during the later part of the summer, but nearly 
always covered by clouds. The lower part of the island is covered with 
extensive heaps of stone, a product of thc influence of the frost upon the sand- 
stone rock beneath; there are bald fields of stones, hardly showing any vege- 
tation, and innumerable shallow accumulations of sweet water which do not 
freeze to the bottom even in,mid-winter. The plateau is so very steep toward 
the ocean that it is only possible in few places to climb the shore, which ;,on2 
sists in general of wildly serrated rocks only accessible to birds. 

At two points, the North and the South Harbor, the shore forms insig- 
nificant round deltas, which but a few decades ago were convenient restiog 
places of the large walrus herds then rairibling over the island from time to 
time. To hunt them Bear Island was visited often enougll; there have been 
at  times even small winter colonies, and the remains of a sinal1 winter hut niay 
still he seen. 

Tile walrus, and in its wake the hunter, liowever, retired' soon to more 
110rt]l~rll and lcss accessible regions; bul  thc tales of the huiidreds of animals 
which frequeritly ciiougli were slaughtered in a Ginglc day, and the blenching 

. northeast. 
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skeletons of which cover now the sands of North 13arbor, are still told and 
have caused the winter expedition, the observations of which we annex below. 

This expedition was fitted out by the Norwegian shipmaster Sievert Tobie- 
sen, at his own expense, to hunt walrus on the island during the fall aiid winter 
months. For this purpose he erected on the iiorthern point of it, near the former 
walrus resorts, a neat and, when cornpared with the so-called Russian huts of 
Spitzbergen, commodious house of wood, which he had brougli t from Norway, 
and remained there with six men during the winter of 1865-’66. The 
results of hunting were very imager, by no means answering the expenses of 
tlie undertaking; only a single walrus aiid a few ice bears and foxcs were 
killed: otherwise the stay was pleasant. All the participants of the expedi- 
tion returned to Norway in good health, without, as has generally been the 
case with similar winter expeditions, having suffered at all froin the scurvy. 
This may be ascribed, in the main, to the good order and discipline which 
Tobiesen proved energetic enough to maintain among his men. 

H e  had brought out also a few, but unluckily incomplete, instruments, 
with which he carried 011 observations throughout his stay. Among thezn 
were : 

1. A thernionieter of Rdaumur’s scale, divided to whole degrees, which, 
a t  my rcquest, was sent afterwards here to ascertain the corrections;19G these 
were applied to the observations before enterink them in tlie annexed table. 

But this barome- 
ter had not been properly corrected, or even compared with a mercurial baro- 
meter before leaving Norway; it also fell in disorder during the winter from 
causes not known; there is therefore no certainty that thc observatioiis by it 
should not have serious errors, for which reason I did not deem it proper to 
embrace thein in t’he talde. 

The hut, in which the expedition lived, lies, according to the determina- 
tion by Capbrtin Von Otter, in latitude 740 38’ 56” N., loiigitudc 1 8 O  48’ E. of 

elevated about thirty feet above the surfacc of the sen, a few 
hundred paces from the shore of the walrus fiord.1v* The island is there per- 
fectly level, with but a very slight rise toward the interior, and the distalices 
to Mount Miscry aiid Bird Mountain are quite cbiisidcralslc; the house, there- 
fore, was not protected in any direction from the wind. 

2. An aneroid barotneter, divided to English incbes. 

The following in rcgard to the ice is froin Tobiescn’s diary: 
T o  the end of October it was posRible to row in a boat to  the soulherti 

14 
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part of the island. On the 2d of Novcmber a quantity of drift ice arrived 
froin the northwest, north, and northeast, but driftcd away again to the west 
in the night of the 4th. On the Gth no ice was to be seen, aiid on the 
7th it rained. Thcre were still seen eider-geese, alkes, and petrel on the 
12th. 011 the 14th loose, porous l”ce drifted to the land, but parted again 
on the 1Gth. On the 19th ice again made its appearance, but birds were 
still seen. On the 22cl and 23d porom ice c a n e  again, which on the 24th 
surrounded the island, so that no open water could be seen frcun the Iancl, 
On the 26th the ineii could walk on the ice close to the shore, but a t  noon 
i t  parted in the middle and disappeared entirely during the day. On the 27th 
the ice came again close in, so that no open water could he seen. 6 n  the 
30th it again went o f ;  none was to be seen from tlie west coast; largc flocks 
of petrel inovecl outside over the ice. 

On the 1st of‘ December ice set again toward the land; on the 4th i t  
moved off, but returned on the 5th, covering the water a11 over; it moved off 
on the 7th and returned on the 10th. I n  the night of the 13th it bridged the 
water close to the land strong enough to support men, but disappeared again 
from time to time, so that the’sea was now free and now covered again. On 
the 31st of Decenillcr the sca was entirely free. 

On the 5th and Gtli of Jaiiuary snow fell so coiisiderably that the sea 
become covered by a snow pap, which soon froze. The islaiicl now lookcd 
like a s~iow hill rising from a great snow plain; but the ice parted frotn time 
to  time from the land, leaving the water next to the coast free to a width of a 
couple of rifle-ball ranges. 

On the 23d two large flocks of birds were seen to fly over the ice From 
east to west; 011 the 24th an aurora borealis was obscrvcd. 

On the 3d of February tlie ice broke, but fr0z.e again on the 5th. On 
the 10th the sea was again free, with t h e  exception OC a few isolated fields. 
On the 11th eider-gcese were seen swiniming on the water. On the 18th 
loons were seen. On the 24th the sea froze again as fiw as Ihc eye could 
reach. 

On the 2d of March the ice broke, disappeared at times, aiid came again. 
On the 30th it w.as in pieces, as Tar from the shorc as could be seen; it closed, 
however, sooil again. On the 18th of April the entire sea was covered by ice. 
On the 23d none was to be See11 toward the north, but it returned on the 
same day with a westerly wind. 



107 

On the 6th and 7th of May much of the ice drifted away, b u t  new came 
in its place with an easterly wind. In the first week of Jime the land began 
to be free of ice arid snow, but the sea was covcred in all directioiis with drift 
ice, which, however, became less by dcgrccs; on Juiic 17tli, the day of depart- 
ure, great mnsscs still drifted past the island. 

Dfeteorological obseruutz'oizs at Bear Isla?d. 

Date. 

1865. 
Aug. [ 

t 
5 

1c 
11 
I f  
13 
1 4  
15 
16 
17 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Monthly 

;cpt. 1 

4 

ia 

2 
3 
4 
5 
G 

8 :I. m. 

re111 

~ 

0 

4( 
41 
45 
4: 
3% 
42 
42 
3E 
42 
34 
42 
38 
40 
38 
38 
35 
40 
:{a 
33 
33 
35 
33 
31 
35 
33 
31 

acau 

26 
28 
31 
33 
39 
33 

Wiucl. 

W. 
w. s. w. 

s. w. 
S. 

N. E. 
N. E. 
8. E. 
Cal111. 

Calm. 
Cnln1. 

N. 
N. N. W. 

w. 
s. s. w. 
\V. N. W. 

N. W. 
w. 

W. N. W. 
N. 
N. 
E. 

N. N. E. 
N. 

N. W. 
N. N. E. 

N. 

- - -  ...--.. 
N. 
N. 
N. 

s. s. E. 
Cdin .  

rT. N. W. 

:clll] 
- 
0 

45 
42 
42 
40 
33 
40 
42 
40 
42 
35 
38 
35 
38 
40 
38 

38 
40 
40 
32 
35 
38 
33 
33 
38 
33 
31 

.___ .  

30 
28 
31 
40 
34 
35 

1%' ind. 

W. 
N. W. 
8. 1,. 

N. 
N. E. 

N. 
S. 

Calm. 
Calm. 
Calm. 

N. 
N. 
w. 
S. 

N. W. 
N. W. 
w. 
w. 
N. 

N. E. 
N. E. 

N. N. E. 
N. 

N. N. W. 
N. N. E. 

N. 

..__. ._.__. 

N. 
N. 
N. 
S. 

s. E. 
8. w. 

- 
tin 

-_ 
0 

4( 
4( 
4; 
3k 
31 
4( 
41 
3E 
4c 
32 
3f 
35 
3E 
38 
33 

3d 
38 
38 
32 
35 
31 
33 
33 
33 
31 
31 

.-- 

28 
28 
31 
34 
33 
33 
- 

8 13. in. 

IVViiid. 

'w. s. w 
TV. 

N. E. 
N. E. 
Cnl111. 

S. 
Calin. 
C:ilin. 

N. N. E. 
N. N. W. 

w. ' 

W. 
S. 

N. N. W. 
N. \V. 
W. N. W, 

s. IC. 
N. 

N. N. E. 
c d l r n .  
C:1lXll. 

N. 
c:11111. 

PI'. N. E. 
N. 

. _ _ _ _ _  ._._ 

.___. ...-. 

N. 
N. 
N. 

s. s. w. 
N. E. 

\V. N. W. 
-_--- 

0 

41. G 
4d:G 
42.4 
40. 
32. ! 
41. 
41. 
38.1 
41. : 
34. : 
39. 
36. : 
38, 2 
38. .! 
3G. : 
37. '* 
39.4 
38, f 
32. i 
34. i 
33. 3 
33.1 
32.4 
35. 4 
32.4 
30. 9 

37.2 -- __ 

-28. o 
28.2 
30.9 
35.8 
36. G 
33. 6 

Sky. 

Fog ancl tliicli fog. 
Fog. 
Fog aud foggy. 
Fog. 
Fog. 
~ " c r c r  7. oaS 

Foggy :md clear. 
Foggy. 
C l e : ~ ,  fogk2r, clear. 
Clear, fog, clcnr. 
Clc:l1. 
Clc:1r, fog. 
Fog, clcnr. 

Co~crcd, clear. 
COV(W!d, clcar. 

I"g, 
yair r , bbY 

Co\wecl, clear. 
Clonr. 
Clear, covered. 

Covarcif . 
l"oggy, rlcnr. 
I"ogg::y, CIc:Lr. 

C1e:ir. 

Snow drifts. 
siioiv drifts and fog. 
Covorc<l, clear. 
Snom, coveroil, fog. 

Fog, cIe:1r. 
 orer red, rniii. 
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19 
20 
21 
2'2 
23 
24 
25 
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lifeteorologicat observations at Bear Island-Continued. 

I 

0 

31 
32 
31 
32 
38 
33 
35 
35 
33 
31 
35 
45 
36 
34 
38 
38 
40 
34 
33 

31 
28 
30 
31 
28 

nean 

28 
33 
33 
31 
30 
30 
28 
23 
32 
31 
23 
23 
24 
28 
:Io 

Oct. 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1 4  
15 

8 a. in. 

Wi nil. 

N. N. W. 
N. N. W. 

N. 
N. E. 

s. s. w. 
N. w. 

S. 
E. 

TV. N..TV. 
w. N. w. 
E. s. E. 
S. 

s. T.V. 
N. W. 

S. 
X. 

s. s. W. 
w. 

N. w. 

IV. N. W. 
Calm. 
N. W. 
s. E. 

N. 

_-._. ._--- 

C:1lur. 
w. s. w. 

W. 
s. E. 

N. N. E. 
E. 

N. E. 
S. 

s. w. 
N. 

N. E. 
E. 

N. 15. 
IC. 
1L 

en1p 
~ 

0 

33 
33 
29 
33 
41 
34 
40 
3 3  

33 
33 
40 
40 
38 

__.. 
43 
40 
40 
33 
33 

32 
31 
31 
32 
27 

31 
35 
31 
31 
30 
26 
3c 
30 
2E 
2E 
21 
22 
27 
3c 
:;I 

2 11. 111. 

Wind. 

s. w. 
N. N. W. 

N. 
s. E. 

s. s. w. 
W. N. W. 

s. E. 
N. E. 

N. N. W. 
N. E. 
s. 
s. 

s. \"UT. 
W. N. 'W. 

S. 
s. w. 

s. s. w. 
w. s. w. 

N. w. 

N. N. W. 
N. N. E. 
N. N. W. 
E. s. E. 

N. 

. - - - . . . . - 

w. 6. w. 
s. s. w. 
N. N. W. 

N. Wr. 
N. W. 

E. 
N, E. 

w. s. w. 
N. 'CV. 
N. E. 
s. E. 

N. IC. 
N. IC. 
1c . 

E. ' 

__ 

01np 

__ 
0 

33 
33 
29 
35 
35 
33 
31 
33 
33 
31 
38 
35 
33 
32 
42 
40 
38 
31 
32 

30 
30 
31 
3 1 
27 

30 
35 
31 
30 
28 
23 
30 
31 
27 
27 
22 
22 
21: 
3 0 
2f 

8 p. n1. 

TVin (1. 

N. N. W. 
IC. N. w. 
N. N. E. 

8. 
Calm. 
N. W. 
s. s. E. 

N. 
W. 
E. 
S. 
S. 

s. w. 
Calm. 
S. 

s. w. 
s, W. 
N. TV. 

----. ..--. 

N. W. 
N. N. W. 

N. W. 
E. s. E. 
N. W. 

_ - _ _ -  . - - - -  

w. s. JV. 
s. s. w. 
N.N. W. 

W. 
N. E. 

E. 
K. E. 
s. w. 
N. W. 
N. E. 
s. E. 

N. N. E. 
Ir;. N. 13. 

E. 
15. 

0 

32.5 
32.7 
30.0 
35.2 

33. G 
36.7 
33. u 
33.1 
31: (i 
37.8 
40.'1 
36.3 
32.7 
41.2 
39.4 
39.4 
32. 9 
32.7 

38.1 

30.8 
29.5 
30.4 
31. 3 
27.3 

33.8 

29.5 
34.7 
31. G 
30.4 
20.1 
26.1 
29.1 
28.0 
29.1 
28. G 
21.9 
22.3 
2G. 4 
29. 1 
29.1 

-_ -- 

Sky. 

?og. 
J 1 ear. 
Xenr. 
h o ~ ,  fog, a i d  rain. 
2overcd. 
=leal; coverod. 
:overeil, fog, rain. 

:overed, siiow, cov'd. 
Zovcrcd, clear. 
h o w ,  thick fog. 
Covered, raiu, covered. 
Fog, co\wed. 
SUOW drifts, foggy. 
Rain.  
Fog. 
Covered, foggy. 

R:iiu, fog. 

Fog, snow. 
Covered, fog, snow 

driSts. 
Covcrcd. 
Covered. 
Covered. 
Fog. 
Suoiv drift, fog. 

Covered, fog. 
Snow, rain. 
Rain, ~ u o w .  
S l l O N ,  COVCrCd. 
snow, clear. 
Claar. 
Fog, 
Foggy, s11o\v. 

snow, covered. 
Covered, fog. 
SllOW. 

CovercYl. 
Covered, mow-. 
sllow, fog. 

Coveroil. 



Datc. 

1865. 
Oot. 16 

17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

* 20 
30 
31 

Montldj 

Nov. 1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
1 G  
17 
18 
19 
20 
21 
22 

--_. 
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iKeteovological observations a t  Bear IsZa?d-Continued. 

o1np 

0 

28 

28 

28 
28 
21 
28 
30 
24 
21 
17 
21 
31 
30 
31 
31 
24 

Ilea1 

24 
23 
27 
31 
21 
28 
35 
27 
31 
22 
17 
23 
19 
14 
19 
31 
33 
17 
30 
33 
19 
14 

8 a. m. 

Wind. 

N. E. 

N. E. 

N. E. 
N. E. 
N. E. 
N. E. 
N. E. 

N. N. E. 
N. N. W. 

s. E. 
N. E. 

N. N. E. 
E. N. E. 

N. 
E. N. E. 
N. N. E. 

._-..__. 

N. N. W. 
N. N. W. 

N. E. 
s. E. 
s. E. 
s. w. 

s. s. MT. 
s. \v. 

w. s. w. 
W. 

s. TV. 
N. 

W. N. W. 
N. N. W. 

S. 
’iv. s. TV. 

s. w. 
E. N. E. 
s. E. 

w. s. w. 
w. N. w. 

N. 

‘om]] 

0 

28 

27 

28 
21 
19 
28 
30 
23 
22 
19 
23 
31 
30 
31 
31 
24 

_ _ - _  

24 
22 
30 
2t 
2c 
27 
34 
33 
31 
21 
21 
23 
10 
17 
24 
3 2  
33 
17 
35 
3c 
17 
It 

-_ 

2 11. ni. 

Wind. 

N. E. 

N. E. 

N. 
E. 

E. s. E. 
E. 

N. E. 
N. N. IC. 
N. N. W. 

5. E. 
E. 

N. N. E. 
E. N. E. 

N. 12. 
E. N. E. 
N. N. E. 

._-_.___-_ 

N. N. w. 
N. 

N. E. 
s. E. 
s. E. 

S. 
s. s. w. 

s. w. 
s. w. 

W. 
s. w. 

N. 
N. QT. 

N. N. W. 
S. 

w. s. w. 
T.V. s. w. 
E .  N. E. 
s. s. m. 

N. 
N. N. w. 

8. 

cmp 

0 

27 

28 

28 
19 
24 
30 
30 
22 
19 
21 
27 
31 
31 
31 
28 
23 

- - - _  

20 
23 
31 
28 
30 
27 
26 
33 
28 
20 
23 
21 
17 
17 
31 
31 
22 
23 
35 
23 
11 
18 

8 p. in. 

Wind. 

E. N. E. 

N. E. 

E. 
E. 
E. 
E. 

N. E. 
N. 
E. 

s. E. 
N. E. 
N. E. 
N. E. 
N. E. 

E. N. E. 
N. N. E. 

____..____. 

N. N. W. 
N. 

E. N. E. 
E. s. 13. 
w. s. w. 
s. s. w. 

N. w. 
s. m. 

W. N. W. 
W. 
w. 

JV* N. w. 
N. N. W. 

N. 
s. s. w. 

s. \v. 
N. W. 

E. N. E. 
s. s. w. 
N. N. W. 

N. \v. 
157. 

_Lc_ 

Daily 

t cmp. 
lllcall 

0 

27.7 

27. 7 

28.2 
22.3 
21.2 
28 - (i 
29.5 
23.2 
20.3 
18.5 
23. 6 
30.8 
30.0 
30.8 
30.0 
24.1 

27.1 -- -- 
24.8 
22.7 
20.1 
29. 1 
25.5 
27.7 
31.7 
31.1 
30.0 
20.7 
20.1 
22.3 
17.8 
15.8 
24. G 
31.3 
29.3 
19.4 
33.3 
28.6 
15.1 
1G. 2 

Sky. 

Snow, fog, aurora 

Fog, littlc mrora 

Foggy, covorcd. 
Clear, aurora. 
C l e : ~ ,  ~ ~ o a l c  aiiror:i. 

borcnlis. 

boroalis. 

Covorcd, wonlc auror:1. 
Covorod, fog. 
Fog. 
Covered, aurora. 
Clorw. 
Snow, fog. 
Fog. 
Fog. 
Fog, oovorccl. 
Snow aud fog. 
Fog. 

Covorcd, fog. 
Covorcd, fog. 

Covered, clenr, cov’d. 
Clear, covered, fog. 
Snow, covcrod, fog. 
Rain, fog. 
Fog. 
Sllom and fog. 
sllow. 
Covered. 
Covcred, weak mirorn. 

Corcrcit. 
Fog, suow, rain. 
Covorod. 
1Zaiu. 
snow. 
SIIOW, rain. 
Covurcd, 811OW. 
Covorcd, H1IO\V, cov’d. 
Fog, coucrc4, iinror;). 

Foggy. 

snow, clc%r. 

- --- 



Date. 

1865. 
\TOY. 23 

24 
25 
26 
27 
28 
20 
30 

Mouth13 

Dec. 1 
2 
3 
4 
5 
6 

7 
8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 

22 
23 
24 
25 
26 
27 
28 

, 29 
--- 

I lo  

.ilIeteorologicab observatioias at Bear Island-Continued. 

'emp 
- 
0 

8 
1 
3 

15 
27 
24 
21 
20 

neni 

19 
8 

- 3  
- 2  

27 
23 
28 
34 
31 
28 
17 
32 
5 

-12 
- 6  
-16 

3 
- 6  

23 
7 

15 

10 
3 

38 
35 
35 
21 
33 
35 

8 a. m. 

Wind. 

N. 
E.N. E. 

N. E. 
N. E. 

E. 
N. N. E. 

N. 
s. s. JV. 

.-_-- . -___. 

E. s. E. 
N. w. 
N. E. 

s. s. E. 
s. w. 
w. s. w. 

s. w. 
S. 

s. w. 
s. 

N. N. w. 
w. s. w. 
N. N. W. 

N. N. E. 
N. E. 

N. 
N. W. 

E. 
s. w. 

E. 
N. 

N. E. 
E. 
W. 
S. 

s. 8. 'N. 
w. If. TV. 
U T .  s. w. 

s. 
__- - 

0 

7 
1 
5 

20 
27 
23 
21 
22 

.___  

24 
10 

- 4  
14 
26 
26 
33 
33 
30 
20 
11 
28 
3 

-13 
-11 
- 6  
- 5  
- 7  

23 
11 
15 

6 
19 
31 
34 
33 
20 
34 
35 

2 p. m. 

Wiud. 

N. 
N. E. 
N. E. 
s. E. 
E. 

N. N. E. 
E. 
w. 

- - . - - - - - . 

w. 
N. E. 

N. 
s. s. w. 

N. w. 
s. w. 
W. 

s. w. 
s. TV. 
N. W. 

E. s. E. 
w. s. w. 
N. N. W. 

K, N. E. 
N. N. E. 

N. W. 
Calm. 

E. N. E. 
w. s. w. 

E. 
N. W. 

N. E. 
E. 8. IC. 
w. s. w. 
w. s. w. 
s. w. 
N. m. 
w. 

s. w. 

'emp 

0 

7 
3 
7 

23 
27 
23 
19 
21 

10 
G 

- 2  
19 
17 
26 
31 
28 
30 
14 
14 
21 

- 4  

- 3  
-1G 
- 2  
- 5  

5 
18 
17 
12 

0 
28 
30 
33 
31 
20 
33 
31 

8 p. m. 

p d .  

N. 
N. E. 
N. E. 
s. E. 
N. E. 
N. E. 
N. E. 

E. 

__-__.-. 

N. W. 
N. E. 

N. N. E. 
s. w. 
N. W. 
w. 
S. 

N. \V. 
E. N. E. 

N. W. 
s. E. 
N. W. 

N. 

S. 
N. E. 

N. N. W. 
S. 

s. E. 
N. W. 
s. E. ' 

N. W. 

E. 
s. E. 
W. 

s. w: 
W. N. W. 
w. 
M'. 
W. 

-- 

Daily 
mean 
tomp. 

0 

7.7 
1. G 

4.8 
20.1 
27.1 
23.5 
19.9 
20.0 

22.3 

-- 

-- __. 

17.4 
+ 7.9 
- 3.6 
+lo. 2 

23.2 
24.8 
30. G 
32.0 
30.0 
20.8 
13.8 
27.0 

+ 1.4  

- 9.0 
-10.5 
- 8.1 
- 2.2 
- 2. G 
+21.4 

11.5 
14.2 

4.6 
16.5 
31.3 
34.3 
33.1 
19.8 
33.0 
:n. a 

Sky. 

Covered. 
Fog, covered. 
Covercd, fog. 
Covered, fog, 

sno\v, fog. 
snow. 

Covered, snow. 
Snow, covered. 

Snow, covered. 
snow. 
Covered. 
Snow, fog. 
Fog, clear. 
Covered, fog. 
Covcrecl, fog. 
Fog, rain. 
Fog, HIlOW. 

Fog, enow, covered. 
suow. 
Snow, covered. 
Covered, weak aurora 

Clear. 
Covered, clear, mow. 
Snow, covercd. 
Clear. 
Clear, siiow. 
Snow, clear. 
Covered, anow. 
CoTrered, mow, char, 

aiirora borealie. 
snow. 
SnoW. 
Rain, fog. 
Rain, fog. 
Rnh,  BUOW. 

snow. 
Ittiia, fog, covered. 
Ihiii,  covered, clear. 

boredis. 

* 



Date. 

1865. 
Doc. 30 

31 

Montlilj 

1866. 
Jan. 1 

2 
3 
4 
5 
6 
7 
E 
9 

10 

11 
12 
1 3  
14 

15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
26 
29 

31 

bfon thl: 

Feb. 1 
9 

30 

111 

AlleteorologicaZ observations ut Beccr Isluiad-Coat,iinued. 

8 a. 111. 

_. 

'011111 

0 

30 
33 

11oa1: 

31 
33 
30 
21 
17 
4 

11 
-18 
-12 

0 

0 
- 5  

10 
- 2  

- 5  
- 1  

12 

5 
4 
3 
6 
10 
6 

- 2  
17 
24 

0 
- 4  
- - E  

-10 
- - E  

mem 

11 
21 

Wind. 

s. s. E. 
s. s. E. 

___-..-- a-. 

E. 
s. s. E. 

S. 

E. s. E. 
E. N. E, 
E. N. E. 
E. N. E. 
N. E. 
E. N.-E. 
s. s. E. 

N. 
E. 

s. E. 
E. s. E. 

E. N. E. 
E. s. E, 

E. 

E. 
E. N. E. 
N. E. 
N .  E .  
E. N. E. 
E. N. E. 
E. 

E. s. E. 
N. E. 
N. E. 

E. 
E. N. E. 
N. E. 

E. N. E. 
.___. _ _ _ _ _  
E. s. E. 

E. 

__ 

'emp 
- 
0 

30 
33 

- - - - .  

31 
31 
23 
17 
10 
7 
0 

-19 
-16 

5 

0 
3 

14 
7 

- 6  
- 1  

12 

5 
- 4  

' 3  
G 

10 
0 

- 5 

.28 
19 
1 

- 6  
- 5  

-10 
-10 

. _ _ _ -  

15 
28 
- 

2 p. m. 

Wind. 

s. E. 
s. s. w. 
.__-...---. 

s. E. 
s. s. w. 
s. TV. 
E. 

E. N. E. 
E. 
N. E. 
N:E. 
S. 

N. E. 

N. E. 
E. N. E. 
s. E. 
E. s. E. 

E. N. E. 
E. 
E. 

N. E. 
N. E. 

E. N. E. 
N. E. 

E. 
E. 
E. 
S. 

N. E. 
N. N. E. 

N .  E. 
E. N. E. 

N. E. 
E. s. E. 

---.. .-.-- 
S. 

E. 

8 11. in. 

omp 

0 

31 
33 

.-.-. 

23 
31 
22 
17 
5 

12 
- 4  
-18 
-10 
- 2  

- 4  
5 
7 
3 

- e  
5 

- 4  

12 
0 
3 
Y 
5 
3 
0 

28 
17 
3 

- 7  
- 2  
- Y  
-10 

_-_. 

l e  
23 
- 

\Vi lid. 

E. s. E. 
s. s. w. 

.----. 

s. E:. 
s. s. E. 
s. s. E. 
E. 

E. N. E. 
E. 

N. E. 
E. 
8. 

N. E. 

N. E. 
Calm. 

N. N. E. 
E. 

E. 
E. 

s. E. 

E. N. E. 
N. E. 

E. N. E. 
N. 
N. E. 
s. E. 
E. 
E. 

N. E. 
N. N. E. 
E. N. E. 
E. 
N. E. 

E. s. E. 
--. ..-.*-. 

S. 
E .  N. E. 

I__- 

Daily 
moan 
tOUl1'. 

0 

30.0 
33.1 

l(j. 7 
-- 
-- 
-I_ 

28.4 
31.6 
24. a 
17.8 
10.2 
7.7 

+ 2.3 
-18.4 
-12.1 
+ 0.7 

- 1.0 
+ 1.0 

+ 2.3 
10.4 

- 4.2  
+ 1.0 

6.8 

c <  4 . 2  
0.0 
2.5 
6. 1 
7. !> 

+ 2.7 
- 2.0 
+24.3 

19.9 
+ 1.2 
- 5.4 
- 4.8 

- 8.3 
- 8.7 -- + 5.0 
-- 

14.9 
24.3 

Sky. 

Corored,clc,w, covcr'd. 
Covered. 

Fog, siiow, c1e.w. 
CoPcrcd, foggy, cov'd. 
Fog. 
Suom. 
Snow, covorcd. 
snow. 

Clear, aurora. 
Clear, aurora. 
Clear, covered, clear, 

Snow, clcnr, tuirora. 

Covere(1, 8UOW. 

Covered, ~ n o w ,  clear, 

Covered, cIom-, aurora 
Clc:~,  coverod, suow. 
Snow, covered, clear, 

sno\\., fog. 

aurora. 

Covered, LIIIOW. 

aurora. 

tLllrora, 
SllO\V, fog. 

sllow, covcrod. 
Fog, YIIOW. 

CoVCrGd, 8110W. 

Snow, fog, clear. 
Covorcd. 
Yoggy, clear. 

sno\v. 

Clenr. 
Fog, covered. 
Clear. 
Cloar. 

Co\'Crell, klllo\v. 

Covorcd, 8UOW. 

S11ow. 
snow. 



Date. 

1866. 
Fell. 3 

4 
6 
6 
7 
8 
0 

10 
11 
12 
13 
1 4  
15 
1 G  
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

Monthlg 

Mar. 1 
2 
3 
4 
5 
G 
7 
8 
9 

10 
11 
12 
13 
14 

--I_ 

112 

Meteorologicat observations at Bear Islatad-Continued. 

0 

24 
21 

Ei 
-10 

7 

17 
17 
19 
22 
21 
19 
23 
30 
28 
22 
13 
31 
21 
31 
18 
21 
5 
0 

- 2  
6 

- 4  

ne ai 

26 
17 

- 5  
- 5  

14  
- 8  
-10 

39 
-14 
-11 
- 8  
- 8  
- 2  

4 

8 a. m. 

Wind. 

E. 
E. 
E. 

E. N. E. 
E. N. E. 

E. 
E. 

E. s. E. 
E. s. E. 
E. s. E. 
s. E. 
s. E. 
S. 

E. s. E. 
E. N. E. 

s. E. 
S. 

s, E. 
S. 

w. s. w. 
E. 

E. N. E. 
E. N. E. 
E. N. E. 

N. E. 
E. 

._-_. _..._. 

s. w. 
N. N. W. 
E. N. E. 

E. 
. s. 15. 

N. 
N. E. 
S. 
N. 
N. 

N. E. 
N. 

E. N. E. 
E. N. E. 

0 

24 
21 

- 1  
- 7  
14 
19 
19 
21 
21 
19 
21 
24 
30 
26 
26 
22 
31 
2G 
32 
19 
14 
3 
1 

- 5  
1 

- 2  

28 
7 

- G  
1 

17 
- 7  
- 8  

7 
-1 1 
- 7  
- 8  
- 7  

3 
5 

2 p. 111. 

Wind. 

E. 
E. 

E. N. E. 
E. N. E. 

E. 
E. S. E. 

E. 
s. E. 

E. s. E. 
s. E. 
E. 

s. E. 
S. 

E. s. E. 
N. E. 
s. E. 
S. 

s. s. E. 
S. 

W. N. W. 
E. 

E. N. E. 
E. N. E. 
E. N. E. 

N. E. 
S. 

._-_. .__-. 

s. w, 
N. E. 

E. N. E. 
E. 

N. E. 
N. 
E. 

N. N. E. 
N. 

N. N. E. 
N. E. 
N. E. 

E. 
N. E. 

0 

26 
21 

- 2  
14  
20 
l e  
19 
21 
21 
20 
21 
27 
28 
24 
19 
30 
33 
28 
31 
20 
11 
2 

- 2  
- 2  

0 
10 

_ _ _ _  
26 
3 

- 6 
1 

12 
- 5  
- 5  
- 9  
- 9  
- 8  
- a  
- 8  

3 
11 

8 p. m. 

Wind. 

E. 
, E. 
E. N. E. 
E. N. E. 

E. 
E. 
E. 

s. E. 
E. S. E. 
E. s. E. 
E. s. E. 
s. E. 

s. s. w. 
E. s. E. 
N. N. E. 

S. 
S. 

s. s. w. 
S. 

W. N. W. 
E. N. E. 
E.N.  E. 
E. N. E. 
E. N. E. 

N. E. 
s. , 

- -_- .  .__._ 

W. 
E. N. E. 
E. N. E. 

E. 
N. N. E. 

N. E. 
E. 
N. 
N. 
N. 

N. E. 
N. E. 

E. N. E. 
E. 

Daily 
mean 
temp. 

0 

24.8 
20.8 

+ 0.5 

+13. 6 
17.6 
17.8 
19.9 
YO. 8 
19. G 
19. 8 
24.8 
29.1 
26.1 
22.1 
21.4 
31. G 
24.8 
31.3 
18.5 
15.1 

+ 3.2 
- 0.4 
- 3.1 
+ 2.3 

1.2 

1G. 5 

- 0.6 

-- 
___ -- 

26. ti 
+ 8.8 
- 5.4 
- 0. 6 
+14.2 
- G.5 
- 7.1 
+ 5.5 
-11.2 
- 9.4 
- 8.1 
- 7. G 
+ 0.9 

6. 4 

Sky. 

Snow. 

SIlOrn. 
Snow, hail. 
S11ow, covered. 
Covered, SUoTv, cov’d. 

S I ~ O ~ ~ ,  covered. 

Covered. 
Covered. 
Snow, eovereil. 
Suow, covcred. 
Snow, covered. 
Covered. 
Snow. 
Coverecl, BUOW. 

Covered, snow. 
Clear, covered. 
Coverod. 
Covorccl, clear, snow. 
Covered. 
Covered, snow. 
snow. 
Covered, mow. 
cororcd. 
Cnvcred. 
Covered. 
Clear, foggy. 

Snow. 
Fogi covered. 
Covered, clear. 
Cle?r, covered. 
snow. 
Covered, cloer, snow. 
Clear, EJUOW, 

snow. 
Clear, covered, 
Clear, covered, clear. 
Clear, covered. 
Cloar, covered, clear. 
Snom. 
Coverod, foggy, 8now. 



--- 

Date. 

1866. 
Mar. 15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Month1 j 

April 1 
2 
3 
4 
5 
6 
7 
e 
9 

10 
11 
12 
13 
1 4  
15 
16 
17 
15 
1 6  
20 
21 
29 
2:‘ 

113 

J~eteoroloyiml obsewatiom at Bear Islaitd-43oD tinned, 

8 a. m. 
~ 

'amp 
- 
0 

15 
2G 
21 

- 6  
- 6  

1 
- 2  
- 6  
-10 
- 5  

21 
7 
6 

33 
33 
17 
34 

mean 

31 
17 
14 
10 
7 

30 
19 
32 
21. 
14 
10 
10 
7 

. 7  
18 
3 

- 2  
6 

14 
23 
19 
27 
3 3  
I_ 

Wind. 

E. S. E. 
- E, 

E. 
E. N. E. 
E. N. E. 
E .  N. E. 
E. N. E. 
E. N. E. 
N. N. E. 

Cal111. 
E. N. E. 

E. 
E. 
S. 

rs. s. w. 
E. 
S. 

..___ .___. 
S. 

W. N. W. 
E. 
E. 

E. S. E. 
S. 

N.W. 
w. s. w. 
W. N. W. 

N. W. 
N. 
E. 
E. 

Calm. 
8. 

N. E. 
N. E. 

N. N. W. 
w. N. W. 

S. 
E. N. E. 
s. s. w. 

W. 

2 p. m. 

einp 

0 

21 
29 
21 

- 7  
- 2  

5 
0 

- 7  
- 7  

f 3  
17 
30 
17 
33 
18 
27 
35 

...- 
17 
17 
14 
10 
10 
30 
26 
33 
15 
17 
11 

. 7  
6 

14 
23 

- 1  
- 5  

7 
14 
27 
18 
31 
33 
- 

Wind. 

E. 
E. 
E, 

E, N. E. 
E. N. E. 
E. N. E. 
E. N. E. 
E. N. E. 

N. E. 
E. 

Cnlm. 
UT. 8. w. 

E. 
W. s. w. 

N. w. 
E. 

s. s. w. 
----...*--. 

N. W. 
W. N. W. 

E. 
E. N. E. 

S. E. 
w. 
w. 

W. s. w. 
N. W. 
N. W. 

N. N. E. 
E. N. E. 

N. E. 
8. 
S. 
N. 

N. N. E. 
N. N. W. 

N. W. 
s. W. 

E. N. E. 
w. s. w. 

N. w. 

0 

22 
27 
7 

- 5  
- 5  

1 
- 1  
- 8  
- 7  

7 
- 2  

7 
23 
33 
12 
23 
31 

. - * - .  

12 
15 
5 
6 

17 
10 
22 
33 
10 
12 

G 
6 
3 

12 
23 
4 
0 
7 

10 
23 
21 
31 
31 

~ 

8 p. in. 

Wind. 

E. s, E. 
E. 

E. N. E. 
N. 15. 

E. N. E. 
E. N. E. 
E.N. E. 

N. E. 
N. E. 
s. 

Cdm. 
N b  w. 
s. E. 
s. w. 

N. N. W. 
E& 
S. 

- . - - . . . - - - 
N. W. 

w. s. w. 
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THE SCIENTIFIC RESULTS 

FIRST GERMAN NORTH POLAR EXPEDITION IN 1868. 

r i  1 he iiistrirctions of the cxpditioii were to peiictratc as high iiortli as 110s- 
sible, either along the east coast of GreciilaiiP9 which, it was believed, might 
be rcnclictl with the least clif5culty iioi*i,li of latitude 74h0 N., or to rittcmpt 
to rcach Gillis Lniid,200 from the south or around tlie nortli coast of Sl'itzbcr- 
geii. Captain Koltiewcy, tile coiiiiiiniicIcr of it, I ~ I ,  bcsicics, bcc11 rccjucstcct 
by iiie io  niakc, as frequently as possible, inctcorologicnl tint1 especially hydro- 
tlicriiial observations, for the exploration of' the horizoiital and xrtical structure 
of tlic Gulf Stream, and to be carcfiil in ascertaining the iiiagiictic decliiin- 
tioiia in the high north, as well as nlong the Greenland wall. 

The cspcditioii has fttiled in the first aiid most important part of tlicse 
purposes ; tlie inore v:ililal)lc, however, arc tlic results of t lie hydrogrnpliical 
and inctcorologicai labors wliich, by ihcir rcguinriby and complct ciicss, arid 
t ~ i e  cxceIlciicc of tlic iastrnincnts used, I r : ~ c  not o d ~ r  tlisclosctl t o  US 11cw 
features of the oceanic and ntniosplicric relatiom in tlic 1dar rcgions, brit 
liave tdso madc it possible to demolistrate in wliat inmiicr and to what tlcgrce 
tlic last suiiimcr, though nppeariiig fa.vorablc whon vicwcd Gom aoatherii Mi- 
tudes, mras really unfavorable for cruiscs in high lntitndcs. 

rlllle cruise collsists of four iittciiipts to p r d i  through the ice ; two in t \le 

direction of' Grceiiland a id  two toward Gillis Land. 
The expcditioii left Bcrgcii 011 ihc 24th of j h y ,  s td ing  north, with n 

fresh brcezc from tlic south. In testing the yunlitics of' ilic ship, diligeiit 
soniiding and ciirrciit observations were iiot neglected. 

Tlic first scverc test of the vessel happened in a. strong gale from the 
iiort1i on the 3OtJi npd 31st of May, whic~i coiiipclIet1 t ~ i c  coinimnder to h c a ~ e  
11cr to, aiitl clclwived, at t ~ i c  smw tiiiic, tlic csi)(:(litioii of' tlie c l l m ~ ~  to \ . i c h ~  

tlic snlllniii ol' 1 2 . e ~  Mount ,((;,A48 feet liigh,) 011 Ja1~-1Zi1~en7 1 t1;lsllilrg OH{, 

I 
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of which from the sea of fog below it has heeiz described so vividly by Lord 
Dufferiii. 

Withi redoubled energy, on account of this delay, the expedition pushed 
on north. Tlie first drift wood was inct on the 1st of June, and on the 4th 
the first drift ice-some pieces 12 feet in diameter-through wliich a 
westerly course was shaped for Greenland. But the ice soon became quite 
dense, so as to necessitate a very careful liandliiig of the ship a d  much tow- 
ing, warping, &c., until, on the 9th of Junc, in latitude 75' 20' N., longitude . 
13' W. of Greenwich, she was coinpldely einlmyecl, and coinpellecl to follow 
for thirteen days, hclplcss, tlic ice drift,"' by which she was carried along the 
direction of the coast to latitudc 73' N., longitude 16' W. Thcre was, for 
two days, some sport iii huntiiig polar ljears, five of which wcre killed. 
Souiicliiigs were made whcrevcr it was possible, as also inagiietic observa- 
tions, of which those obtained June 16, on a large piece of ice, were consid- 
ered very good. During the same iiight the coast, from Peiiduluin Island to 
Hudson's On the 22d of 
June, after four days' very tiresome warping, the ship got clear of the ice, 
and a northerly course was taken, keeping at a distance of abont three iniles 
from tlie eastern limit of the ice, and looliing out constaiitly for a passage 
through it, but iioiie was found; and four ships, which were fisliiiig there in 
the icc, assured thc commaiicler that, at 1ircsciit, it would be utterly impossi- 
ble to brcali through to the 

On the 29th 
of June, when in latitude 75' 10' N., and longitude 11' 47' W., the ship was 
turned to the east for Spitzlsergen. On this route the watcr colored to con- 
stantly darker shades of blue, and rosc steadily in teniperaturc, carrying on 
tlie surface drift On tlie 311 of July, at 11 a. m., tlie 
south point of Spitzbergen was made. 

Leaving behind a flotilla of Norwegian yachts, which come herc every 
year td  hunt and fisli, the easterly course was continued into the ice and 
between great icebergs, constantly sounding on the reef-which extends 
between Cape Lookout and Bear Island and is, at places, but 'LO fathoms 
below the surface-until no bottom was obtained at ZOO fathonis, showing 
that the extremity of the reef was reached; and the icc, ncvertheless, bccame 
niorc and aiorc iiq)ciictrddc. A dead caliii iiialiing a pi'cssure on thc ice 
iuipossiblc, ilie sliip wits, 011 tile 6th of J d y ,  worlied l ~ c k  to ilie west ngaiu, 

Hold with Hope," was seen from tlie masthead. 

This was the, end of the first attempt to reach Greenland. 

a i d  sea weed. 
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through the surrounding pieces of ice, which were completely covered 
hy seal; and then, during a heavy southeasterly gale, pushed iiortli along 
the western coast of Spitzbergen, until a landing was effected on the 13th 
in tlie second great fiord, the Bell Sound, at Middle Poiiit, where water 
was taken in, and some excursions made to the summit of thc mountains. On 
July 15, after leaving tlie fiord, the northerly course was resumed with a light 
breeze, past the coast of' Prince Charles Foreland which showed its beauti- 
ful Alpine scenery in the bright rays of the sun, and, further on, always sur- 
rounded by grampus, whitefish, and whale playing in the sea weed; but, 011 

the 19t11, in latitude 80' 13' N., longitude 5" 52' E., all ftirthcr progress was 
barred by the * northern ice. The ship Jan-Mayen was inet there, whose 
commander made favorable reports of tlie Greenlaiid ice between latitudes 
74" and 72", mid a second atteiiiyt there was therefore decided upon. 

The ship*was steered along the ice, just clear of it, through altcmate 
green aiid blue bands of water, southward to about latitude 76" N., and then 
westward into the ice. Profiting from former experience, she now was 
pressed into it at once with all her power, and wlieii not able to break 
through, she was directly withdrawn and another place tried. After two 
unsuccessful attempts, shc came, on August 5, in latitude 73" 25' N., as far 
as longitude 17" 22' W., where the rocky coast of Greeiiland could be plainly 
seen ahout fifty miles off, a distance which could have been made in two 
watchcs, but a compact field of ice, reaching aplmrently to the very 
prevented her froiii going further. Abandoning all further attempts, the inap- 
proachable coast was left behind oil AGgust 9, steering first east a i d  then 
northeast, in order to inake again for Gillis Land, this time 011 the northern 
route, nrouiid Spitzbergen and through Hinlopeii Strait. 

A hcavy gde,  the only one in which the small vessel shipped a sea, 
detained her some days on aiid below tlie parallel of latitudc 73" N., but after 
that vcry good progress was made. On the 18th of August Moffcii Islarid 
was reached; tlie Greeiilltiid then beat through the strait, aiid came to 
anchor in tlie German Bay, at Cape Torrell. In that vicinity the ,expedition 
rcmained uiit'il the I It11 of Scpteiiiber, changing, on nccouiit of stornzs, the 
berth of the ship frequently from oiie side of' tlie southern entrance to the 
otlier, and watching whether the breaking of the ice would ope11 a passage 
in the supposed direction of Gillis Land. 

16 
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Thrkghou t  all this time observations were made diligently, on board 
and on shore, of the tcinperature of the air and of the sea, 011 its surface as 
well as at various depths, of the magnetic declination, of the tides, &c. An 
excursion was also made on shore, which disclosed two important facts; first, 
that King William's Island is really an island, as it had been drawn already 
by Scoresby, and not a peninsula, as stated by a Swedish expedition; an& 
secondly, that the so-called Northeast Land was incorrectly laid down on the 
chart in its southern part, the German Bay cutting deeper into the land, and 
some capes, beside Cape Torrell, making out to considerable distances east 
of the latter. 

After the ship had suffered much from the ice and lost an anchor, and 
as, since September 8, when the first stars were seen in this season, young 
ice began to form a6 night around the ship and in the straits, the attempt to 
push toward the invisible Gillis Land was abandoned as hopeless, and a last 
attempt made to penetrate north, on the meridian 17" E. of Greenwich. 

On September 13, at 8 p. ni., the ship had advanced to latitude 81" 05' 
N., longitude 16' 39' E., the highest point ever reached by a sailing ve~se1.2~~ 
A gale was now brewing and the ice was setting against the ship, ancl as, 
moreover, nothing but thick ice was visible on the clear horizon toward the 
north, she was turned back again. At noon of the 15th she was in latitude 
80" 16' N., longitude 13' 37' E.; on the 16th, in latitude 80' 14' N:, longi- 
tude 6. 37' E., and as the ice was found also to bar the progress west, the 
return hbmeward was determined on; on which, to quote Lord Dufferill, she 
went "as if the girls at home got hold of the tow-roi~e.~~ On the 30th of 
September the Greenland lay secure and sound in the harbor of Bergen. 

I f  even we must acknowledge.that the expedition, compared, for instance, 
with Scoresby, who had. occasion to correct errors of longitude amounting to 
1 4 O ,  has but little promoted the geographical knowledge of' the northern lands, 
the observations in general will be found the more interesting and well worthy 
to engage our fullest 

The  question as to the horizontal extent of the warm northeastern cur- 
rent, generally named the Gulf Stream, which we trace from the Straits of 
Bemini through the entire North Atlantic Ocean, over the comparatively high 
plateau between the Faroe Islands and Iceland, but far more cffective in the 
bed depressed to a depth of 700 fathoms between the Faroe and the Shet- 
land Islands, has been solved very satisfactorily by the route taken by the 
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expedition. There have also been obtained significant data, from which con- 
clusioiis may well be reached as to the vertical dcpth of that stream and the 
degree of the decrease of the depth toward the west? and of the alternate 
increase aiid decrease of the same toward the north. 

I have been able to construct an isothermal chart of the surflace of the 
northern sea, on which, without iiiterpolatioii or the use of ineaii valucs, the 
equal surface temperatures, really observed at any time of the day in the 
various positions of the vessel, are connected by curves. I n  these 1iigI1 lati- 
tudes, where a nearly always obscured and foggy sky permits of but little 
insolation which, moreovcr, on account of the slow motion of the sun, is 
always very evenly distributed, the daily period, even in our latitude scarcely 
perceptible on the high sea, can well be neglected. The absence also of 
coteinporaneous observations at different places did not cause inconvenience, 
as the generally increasing temperatures of July could readily be conibined 
with the decreasing of September by assuming for the mean epoch of the 
chart about the 10th of August. The  July temperatures, however, which all 
were obtained in the ice off the Greenland barrier, had to be considered 
separately, while the first of the May and the last of the September observa- 
tioiis permitted uearly identical conclusions to be drawn as to the horizontal 
and the vertical structure of the Gulf Stream. 

Ikginning with a surfim temperature of 54O.5 (loo E) at the end 
of May, off the coast of Norway, (compare iiotc 33,) wc find it soon 
decreasing to 41°, (4O R.,) aiid a comparison of the observations for the end 
of May, as well as of those for the end of September, shows that from longi- 
tude 3 O  to longitude Oo east of Greenwich this decrease amounts for each 
degree of latitude up to 71O N. in the average to 1O.1 ,  ( 0 O . 5  R.,) but for each 
degrec further west only to OO.9, (OO.4 R.,) consequently to twice as much in 
a western as in a northern direction, as the arcs of longitude measure there, 
in length, only two-fifths of the arcs of latitude of equal mgular extent. At 
thc same time a north-northeastern drift current was observed of twelve 
miles on the way out, and of ten iniles in returning, which, however, ceases 
entirely in Iatitudc 68" N., loagitude 0" 40' TV., as regards the sea west of 
longitude O", and is temporarily pushed aside by a cold southeastern counter- 
current, even as low as in latitude 66" N., longitude 0" 40' w. 

Ftxrtllcr north, directly fiom the p r d l e l  of Jaii-Mtiyel1 (71" N., that 
also of the North Cape) tip to latitude 77" N., we find a great area of the 

* 



ocean, which from June to S6pteinber has a temperature fluctuating between 
32" aiid 3 6 ' 4  is full of iiielting drift ice, the more so the further west, and 
which ha;, in altcrnate bands, of miles in width in the one ; the clear deep blue 
color of the Gulf Stream, in the other the dirty olive-green of the glaciers 
and northern ice fields, originating, according to Scoresby , from the him- 
iiierable yellow infusoriz in these bands, on which the whales, ahounding 
there, feed. Beyond this area the isothermal lines, which so far fall pretty 
close together, recede to greater distances from each other in a northern 
direction, and only the curves of 41" (4" R.) and below retain, still north of 
latitude 71" N, a northern direction. 

By a number of well-agreeing observations of the temperature and of 
the currents, the fact has been established beyond doubt that there is in 
July, August, aiid September, west df Spitzbergen, a long-stretched, narrow 
spur of thc Gulf Stream; flowing north and of a minimum temperature of 
41", which extends to latitude 80" 10' N. on both sides of the meridian of 8" 
E., bounded easterly by a narrow and cold southern coast; current running 
dong Spitzbergen, and westerly by the great general Polar Current. Beyond 
latitude 80" 10' this spur, still of a velocity of twelve to fourtcen miles in 
twenty-four hours, is in part deflected, first northeasterly &id then easterly, 
by the polar waters rushing down from the north, uiitil lost in the ice in 
about 8 1 O  N. a i d  15' E., a114 partly, it appears to submerge below the ice 
and to flow as a deep-sea current directly north to unexplored regions. 

The  above-described extensive basin, of 36O.5 mean temperature, from 
Jan-Mayen to the icy barrier in latitude 77" N., and this last northern spur of 
the Gulf Stream of a mean temperature of 41" to 42", evidently owe their 
existelice to the reef between Spitzbergen and Bear Island, and to the rela- 
tions of the currents and the ice proceeding from the same. 

It is well known that the Gulf Stream, in consequence of its varying 
temperature, vibrates in its course during a yearly period, in the summer to 
the northward, in the winter to the southward. The  fact that, on account of 
this vibration, the stream does not reach in winter even the southern capc of 
Spitzbergen, is proved indirectly by the monthly mean temperatures of Cape 
Lookout, which are, in November 14", in December 5", and ih January 
7°.3,207 But on Bear Island .it is possible to work at Christmas in the open 
air, a d  iii I-Iainrncrfest we find at the saine time tile &late ~f St. JOhii's, 
in Newfoundland, which lies 20' of latitude to the south of it, on about the 
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same parallel as Paiis and Vienna, and in Jaiiuayy even, the climate of Hali- 
fax, in Nova Scotia, which has the same latitude as Genoa. At that time 
the war111 stream flows between Bear Island and the North Cape in an eastern 
direction toward Nova Zembla. 

The  
western compensation current pushes the niasses of ice, which part from 
Barents-land and further east from Nova Zembla and North Siberia, against 
and Over the reef; a part grounds where there are only 21 to  45 fathoms of 
water, leaving afterward deposits of stone and moraine, of which the Ger- 
mania brought home beautiful s p e c i n i e i i ~ , ~ ~ ~  slid another part comes, eastward 
of the reef, in conflict with the Gulf Stream, flowing now in a more northern 
direction, and sets partially through it, carried along by the &ids aiid the 
cold deep-sea current; thus considerable quantities of Spitzbergeii aiid 
Siberian ice gei into the Greeiiland Sea aiid unite there with thc great arctic 
drift to the southwest, soinetiines imparting to it a more western direction.'09 

That the crossing of the two streams really occurs at the place desig- 
nated abovc, is i~rovcd conclusively by tlie deep-sea thernzal observations."' 
It has been established beyond doubt, by late investigations on the liigli seas, 
that sea water reaches its inaxinium density, or, in other words, its greatest 
gravity, in exactly the same inanner as fresh water, at a temperature of 3SO.7, 
(3" It. ;) and, further, that sea water freezes to ice ai, a tempehture of' 27O.5 
after sccrctiiig its salt." 

That, in consequence, a great lake, the bottom of which is not af€ected 
any more by the aiinual insolation, iiiust have near tlie bottom a lioniot\iernial 
stratum of a temperature of 38O.7, down to which in the summer a gradual 
decrease, and in the winter a gradual increase of the temperature takes place, 
is a fact irrelevant for the ocean, but facilitating easy conception, as iii the 
ocean, with its horizontal curreiits over uncqual depths and the frequent col- 
lisions of the same when they come from different directions, there must 
always be a mixing of waters of difiereiit temperature. 

It is further clear tiiat wlien two currents ineeb from clirectly opljosite 
directions, a lateral deflection of one or both must take place, as we just have 
sccn in the case of the two compensation currents south and north of Bear 

* An tlioritios in physical scieilco hnvo sscertailled freelh wstor to  be of im~i111uin 
c~erlsify a t  ;1 teln])erature of 390.8, but sei& water nt 250.38 below its poitlt Of eollgelrttion, 
which is estimated to be ah a temperature of 270.4. Compare Desprctz, in Miller's file- 
inents of Chemistry. 

, I n  March and April, however, Bear Island 'becomes inhospitable. 

London, 1867 ; vol. i, p. ~ ~ ~ . - H Y D R o G R A ~ ' I I ~ C  OPELCE. 



Island, and those on both sides of the Spitzbergen stream; while, when they 
meet at right angles, the warmer stream must, under the laws of gravity, 
flow across over the colder. 

The observations by the expedition confirm these theories in a very 
interesting manner. While in the latitude of Bergen nearly the same tem- 
perature is found in 70 fathoms of water as on the surface, the observations 
in the deep basin near the Arctic Circle, which has a depth of GOO fathoms, 
and even up to latitude 68" N. in about longitude 0", show distinctly a 
decrease of the temperature of about 0 O . G  for each 10 fathoms increase of 
depth. It would be worse than a venture to deduce from these observations 
a general law for all depths, if even such proves correct for a depth of 100 
fathoms in latitude 68" N.;"' but various observatioiis of September 22, in 
latitude 724" N., longitude 38" E., save us the necessity of such assumptions. 
I n  the very region where we just conjectured a submersion, during the summer, 
of t8he Polar Stream beneath the northerii branch of the Gulf Stream, our 
observers, without being aware in any way of such hypothesis, found the tem- 
perature of the sea to be at the surface 39", and at a depih of 40 fathoms 
3 7 O . 6 ,  but at 60 fathoms only 32". Thus the same stream, which 4' further 
north flows over a basin of a depth, according to the late Swedish soundings, 
of 1,350 fathoms, deep enough to sink all the mountains of the northern half 
of Germany,* the same stream which in latitude 804' N., in a sea of 2,170 
fathoms in depth, enough to submcrge tthe plateau of Bcrn, in Switzerland,+ 
has, at a depth of 100 fathoms, still a temperature of 37O.Z-this same Gulf 
Stream we find, in September, a few hundred miles southwest of Spitzbcrgen, 
in a shallow bed of but 50 fathoms in depth, flowing away over the submerged 
l'olar Stream, which there crosses its course, and which immediately after, 
having passed the reef which has but 20 to 50 fathoms of water over it, 
deepens to 700 fathoms. 

Following this latter stream to Greenland, we find it soon again on the 
sudace uniting with the great Arctic Stream which comes down around the 
north coast of Spitzbergen, then flowing southwestwardly with a velocity of 
twelve miles in twenty-four hours over an average depth of 400 fathoms, and 
causing on the platcau bctwecii Iceland and Greenland the hahitual stoppage 

~ 

* A  depth CXCeCdiW tho height of iUouut Washington by 2,000 f e c t . - ~ Y D R o -  

t Or, with the exception of a few peaks, all the mountnins of tho North American 
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of ice, which in some years makes the circumnavigation of that island a diffi- 
cult, if not an impossible, task. 

While, however, the stony bottom of the reef Bctweeii Spitzbergen and 
Bear Island, and the entire absence of muddy admixtures in the numerous 
specimens brought home from there, prove to  a certainty that the western 
stream reaches there to the bottom, the fine inud of the sea in the vicinity of 
the Greenland coast bears evidence that the coinnion inatters of sediment, as 
for instance the siliceous armor and the h i e  shells of numerous djatoliieE, 
polytlialaini~e, &c., can settle there undisturbed, and that, therefore, the cur- 
rent iriust be but at the surface. The deep-sea temperatures also are t'here 
essentially different; on the 4th of August, in 73" 25' N., and 17" 18' W. of 
Greenwich, in 170 fathoms depth, a teinpemture of but 31" was found. 

I n  closing this chapter I will yet state that the great de&h of tlie sea 
north of Spitzbergen, (more than 2,000 fathoms,) the strong and regular cur- 
rents there, and the entire absence of glaciers or icebergs, (ice walls or so- 
called hummocks of 40 fcet in height, which Parry saw, caiinot be considered 
as such,) appear to nie to be indications of the non-existence of a coiitineiit 
or greater islands in the Arctic Sea. On this I base my conviction that an 
expedition for thc North Pole would have the best cliance of success from 
Walden Island, or Little Table Island, in latitude $1" N., as a basis which 
always can be reached in the autuinii, if wintering there is prepared Sor 
and carried out so carefully that the crew, unimpaired in strength, can p s l i  
north as rapidly as possible, in Parry7s sleigh boats, in the spring, while the 
snow is still hard enough to bear the weight. Parry traveled 1,127 inilcs in 
sixty-one days, averaging twenty miles a day.212 If, on account of n colder season, 
and for the absence of currents, we only couiit on half that speed, the return 
mi@ be easily effected in the autumn. But that R steamer, even the strongest 
iron-clad, would be ablc there to  press through the compact and cxteiided 
ficlds of ice, is improbable; whether it could be done dong the coast of 
Grcenland is uucertain ; at any rate there is from the part of' Greenlalid, in 
about latitude 7 5 O  N., whicli may be reachcd, as also from the ice barrier 
north of Behril~g's Straits, generally in still lower latituclcs, a dist'mce doubly 
as long to the North Pole as that froin Waldeii Island. If, however, the 
problem to be solved is. tlie inercaiitile or scientific exploration of the Arctic 
region, then the east coast of Greeiilaiid would be preferable as a basis 



to the Norwegian coast. Inferences as to the chances of success may be 
drawn from the  experience of the previous explorers.213 

If  even precaution requires that the hydrothermal relations of the ocean 
should not be assumed as the same for each year, we may, nevertheless, 
from physical reasons, attribute to them a greater constancy than to  the ther- 
mal status of the air. But the analysis of the latter is, in the case before us, 
of higher interest, because the loosening and the melting of tlic ice, and con- 
sequently the success of the expedition, depended in a great measure upon 
the temperature of the air. As the intellectual director of the expedition 
founded his instructions upon the assumption that the Greenland coast in its 
normal status is not unfrequently, and under favorable circumstances very 
readily accessible, the inquiry into the actual status of the air must demon- 
strate that it was, at least in part, the cause of the fhilure, next to the unco~n- 
mon winds which drove the ice together, unfavorably, between the parallels of 
latitude 76' and 72' N. We will see that hardly the winds, but surely the 
temperatures, were abnormal. 

[The lecturer now goes on to demonstrate in what inanner and to what 
degree the summer season of 1868 has been an unfavorable one for Arctic 
exploration, discussing the observed temperatnres of the air, and comparing 
them with the monthly and yearly isothermal curves of iiormal tempcrature, 
constructed by Professor Dove. He shows that the .daily mean temperature 
observed on board the Greenland has been for one hundred and four days 
lower, and only for twenty-four days higher than, or equal to the normal 
temperature a t  the respective places, while these relations had in lower lati- 
tudes the reverse character. At Hamburg, for instance, the sum of the 
mean temperatu'res for the months of June, July, August, and September, 
exceeded th; sum of normal means by 14', while the sum of the monthly 
means of the temperatures observed on board of the Greenland for the same 
period is less than the sum of the iiormal mean temperatures for that time in 
the respective places, and most remarkably by exactly the same amount as 
the above excess ; the excess in the lower latitudes appears to balance the 
defect in the higher. The abnormally low temlJeratures found there natur- 
ally caused a frequent interruption of' the melting of the ice and snow, the 
frequent and early fomation of' new ice, more frequept snow, and nearly con- 
stant fogs, all of wliich contributed to impede aud finally to bar the progress 



129 

of tlie expedition. Two temperature tables appended to  the published dis- 
course will be found in note 214. 

Mr. Von Freedeii then turns to the discussioii of the winds, and closes 
with a few remarks on the magnetic observatioiis, to which a table of the 
compass deviations is appended. These last two chapters are of 'interest, to 
navigation, and therefore given entire as follows.-HYDnocnAr,I-IIc OFFICE.] 

As abnormal as the thermal relatiom of the atmosphere of the Northern 
Sea have been during the summer of 1868, they will not give us a coinplete 
insight into its climate during that time, if we do not consider also the winds, 
or what we geiierally call "the winds aiicl the weather." Before doiiig so, I 
will state two very striking cases experienced by other explorers. Parry 
observed in latitude 82" 27' N., longitude 20" 32' E., on the 15th. of July, 
1827, after a heavy rain of twenty-one hours' duration, the temperature of 
tlie air to be: in the shade 3 7 O . 6 ,  in the sun 47", and at t,he black gunwale 
of the boat 72O.5, the heat nielting the pitch in the seams of the boat; this 
was in a calm, bu t  as soon as a faint breeze arose the thermometer fell every- 
where below 40'. Scoresby records that in April 1822, when one hundred 
and fifty miles east of Iceland, in latitude 64" 30' N., he was driven from his 
course by the ice which could only liavc been drifted there by continuous 
winds from the N. W.; and that, at the end of May, from latitude 75" N., 
lougitude O", lie llas Jicai in  the ice, into which the Greeiilnnd came nearly 
at the same time of the  year a i d  011 the same parallel, not uhtil renchiiig the 
meridian 8" W. of Greenwich. I might refer also to the minilnuin tempera- 
ture of -138O.1, observed by Hayes in 1864, which excessivc cold he calls a 
comfortable one on accouiit of the calm accompanying it, and which, with the 
slightest stir of air, rose immediately to --29", but tlieii inade tlie open air 
painful to bear. But all these were winter temperatures, while we havc to 
deal with the iiortlicrii suniiner of 1868. * 

Calms were prevailing during that suimner in the Northern Sea. Oftlie 
773 watches of ivhicli the record was kept by the expedition, it was calm in 
117;  there were 83 watches with winds from the N., 65 from the N. N. W., 
46 from the N. N. E., &c., (see the table of winds, iiote 215.) I f  now Parry 
could olserve, in calm weather, so very high temperatures in latitude 82*' 
N., on the field ice over which he drew his sleighs through k1iee-dee.P 1~001s 
of water, an energetic iiielting of the ice niiglit well have bee11 exllected off 
Greeiilaiid, five 1iui:dred miles more to the southward. 

17 
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It is, iiidced, my opinion, founded upon the sum total of observations, 
that the quantity of icc before the coast was not greater than in other years; 
but it appears that, 011 account of the deficiency in the heat of the SUII, it  
remained harder and firmer, and was, by tlie frequent northerly and easterly 
winds, driven together more compactly than found, for instance, by Scoresby, 
who met the ice drifting before westerly winds one hundred and fifty miles 
further to the east, but could, for that very reason, pusli more readily 
through it. 

The  many winds froin the N. N. W. to N. E. are, however, not extra- 
ordinary, Like the slow waters of the Gulf Stream, the movable masses 
of the air follow everywhere the laws of gravity. The formerare moved 
by a (‘vis a ,?ergo,” the centrifugal power, the latter by a “vis a Jkmte,” 
the aspiration, as soon as the equilibrium is disturbed. With the same pro- 
priety as we speak in the sub-tropical rcgions of‘ a N. E. or s. E. trade wind, 
and in the middle latitudes of a S. W. and N. W. anti-trade wind, we may 
distinguish in the Arctic and Antarctic regions between a north and a south 
trade wind inclining to the east, as the natural agglomeration-of the watcrs 
toward these regioiis, and the normal flowing. off toward the Equator must 
compensate each other. 

The watcrs h i n g  heated in the equatorial regions, flow, like the ‘masses 
of air, toward the Poles, a i d  passing parts of the earth’s‘ crust, toward which 
they inow more’rapiclly, from their greater participation in the earth’s rota- 
tion from west to  east, they appear to be deflected easterly; the northerly 
current is turned into a liortheasterly drift stream; the upper south wind, 
descending iiearer to the earth, on the southern side of the region of trade 
winds, is turned into a S. W. wind. The usnge of the expression covers tlie 
apparent opposite but really the same direction of the movement. Thus 
both, turning more and more westerly, reach the southern limit of the frigid 
zone. ’ But the gap created in the equatorial regions has, before that, caused 
a compensation movement froin tlic Pole; the polar masses of waters and ice 
and those of air, the former finally as a southwesterly drift stream, the latter 
as N. N. E. winds, come down slowly, first in a strictly rneridio~~al direction, 
then ap1)areiitly deflected to the west, on account of the parallels of latitude 
rotating eastwardly. In  Europe, moreover, they are deflected laterally by the 
east-westerly direction of the mountain ranges ; while, in America, the longi- 
tudinal valley between the Alleghanies and the Rocky Mountains permits 



the northern and the southern winds to pass unchecked, thus favoring the 
rapid and great chaiiges in the climate. When unequal forces meet, the 
weaker is pushed hack frontally or laterally; and when the forces are equal, 
an agglomeration of both takes place, showing as a calin, as indicated by the 
barometer. The  waters of the oceall, more sluggish in their forward move- 
ment and less subject to lateral deflectioiis, we perceive, complete their rotary 
courses in more Constaiit beds, subject, however, to soiiie chaiiges in an annual 
period; but it is otherwise with the iiiasses of air, which are doubly agitable 
by thcir expaiisioii and the cliniiges in thc compoiieiit moisture. ' In their 
struggles there are light and heavy, long prepared, and sudden attacks from 
either side ; the iiortherii stream of air, threatened in its very hoiiie by the 
southern aggressor, wards off stubbornly the charges, aiid assuiiies the offen- 
sive successfully. The q?hases of the conflict are reflected by tlic wind-vane, 
the barometer? and the changing form of precipitated moisture. Soiiietiines 
we see iiiasses of air pushiiig forward in an equatorial direction, with iiiore 
or less speed; perhaps they are a succor for the struggle south of the observer, 
or perhaps they rush through a region of air less expansive, on account of 
more violent precipitatioiis; the unchanged vane, the steady barometer, aiid 
wet fogs mark their path. Frequently the constant change of the vane 
indicates that we are witliiii the region of' the struggle, and in the Arctic 
regioii we will find the Arctic relations directly reverse of those in our  lati- 
tudes, by t8he changes oftlie vane iii the opposite direction. 

While, in our latitudcs, thc change of the vane goes, as a rule, with the 
dial of tlie watch or with tlie sun, tlie jouriirtl of tlie expedition shows that 
the wind changed against the sun in gales on fifteen occasions, and in fair 
weather 011 ten; but with the sun in gales oiily in six instances, aiid in fair 
wcatller also ill six instances; and ibis further shown by the record that the 
changes against the sun occurred in the iiortlierii as well as in the sont!ierii 
part oftlie Northern Sea, but all the cl~anges witit tlie sun o d y  south of the 
parallel of latitude 75O N. What else can be indicated thereby other than 
that tlic S. W. wiiid can push back the Polar Stream for a -length of tiiiie 
only south of latitude 75' N., always accoinlmiied by pouring railis7 
and not north of that parallel of latitude; a 1 4  ftirthcr, tIlint throq$o~1t the 
frigid the iiortIierii wind .is the iiiore powerM one, aild that *fie tc11d- 
elicy of the wind to fi111 bac~i against the su11 to the N. to N- N. W. is c c t n d  
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by the closer vicinity of the western pole of cold, or the region of the least 
heat of the sun in North Ainerica?*lG 

I f  permitted to illustrate this pliysiological review of the changes of the 
winds of the Northern Sea by a few statistical details, I would abstain from 
the use of figures, if it were not for their showing best the character of the 
northern weather. 

W e  have s ta id ,  above, that calms are tlie most frequent; from this it 
might be expected that the wiiids would generally be light in the quiet air 
basin over the Northern Sea, and such is really the case. The seanian 
expresses tlie force of the wind by figures from 0 to 12, those from 0 to 8 
being sailing winds, and froiii 8 to 12 gales. The -average force of all the 
winds noted in the journal of tlie expedition, inclusive of the calms, is 3.5, 
exclusive of them, 4.1; the average force of all the storms being only 5.4. 
And still we see through the records the old experience that cold wiiids appcar 
to be stronger, as they really are. I n  fifty-four watches storms were noted; 
each seventh watch is calm, each fourteenth stormy; all storins, without 
exception, were followed by calms. The  majority of storins came suddenly 
and went down quickly; the greater gales, however, blew, as with us, for 
some days. The  region of' the more violent gales is the high sea; they gen- 
erally blow from the eastern to northern quarters. Violent storm squalls 
were observed but twice, botb times in the southern part of the Northern 
Sea. The greater heat in the summer season in the Siberian, IZussiaii, aiid 
probably also the Greeiilancl main, in contrast with the mild temperature of 
the sea, is a constant source of compensation; while the close vicinity of' the 
Gulf Stream waters to the cold ice fields is the cause of frequent local vio- 
leiit explo~ions.*'~ 

Characteristic of the Northern Sea, but easily explained by the great 
difference in warmth and moisture between the meridians which aplxoach 
each other more and more closely,.is the frequency of fog and of the hard 
aiid liquid precipitations. While, in the average, of one liuiidred watches 
seventeen entire were foggy, five rainy, and in ten it was snowing; but twice 
a clear, blue sliy was seen, against an average of 80 per cent. of covered sky; 
the month of June, off the coast of Greenland, was still more gloomy. TIie 
Greenland day had, in the average, eight hoiirs of fog, so thick illitt nothing 
cooltl be seeii beyo~ltl t11e h g t h  of' the ship, four liours of snow drift, besides 
Borne little raiu, and tlie clear sky was not seen once in June. I n  a week off 
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Greenland there are noted forty-six hours of fog, seventy-seven hours of snow, 
and two hours of rain. I n  a Septeinber week, in Hiiiloyen Strait, twenty-six 
hours of fog, seventy-seven hours of S ~ ~ O W ,  and thirty-two hours of rain. In 
a week of oiie hundred aiid sixty-eight hours, of wliicli oiie huiidred and 
thirty-five wcre as before described, the reinaining thirty-three were very 
probably transitions from rain into snow, snow into fog, &c. From the 10th 
to  the 13th of Septeniber an uninterrupted snow drift for sixty-two hours is 
recorded, with flakes so large and thick that the deck had to be cleared off 

every hour. 
It remains only to cast a glance at the last series of‘ observations-the 

magnetic. Though it, is iiiviting, with reliable observations, to unravel the 
mute sayings of the magnetic needle, aiid to trace the power which, from 
parallel to parallel, from meridiaii to meridian, aiid from year to year, changes 
tlie direction of tlie magnetic nort8h, I thought it best to wait for inore 
extended and more accurate series of observations, to which those before us 
might be added. Magiietic observations on board ship, uiider the constant 
and varying influences of local attraction, have great difficiilties iii themselves, 
which are augmented by tlie inaccuracy of the instruments generally used on 
tlie high sea. If it has been admitted that, in many of the observations, 
errors of one-eighth of a point were unavoidable, they are still p o d  enough 
for practical navigation, (we often have to use data far inore incorrect,) but 
they cannot be entered in scientific inquiries into the eartl?s niagnetisni.”’8 

It is to be hoped that new expeditions will enlarge our knowledge of the 
Northern Sea also in this respect, a id  that landings at various points of 
Greenland aiid Spitzbergen may be effected, perkiittiiig Che employment of 
more precise aplxm~tus. 
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THE SYSTEM OF OCEANIC CURRENTS 

IN TIIE 

CIRCUMPOLAR BASIN O F  THE NORTHERN HEMISPHERE. 

By careful collation, on tlie basis of a souiid theory, of the various 
details obtained so far in regard to the oceanic currents of the circumpolar 
basin of the nortlierii hemisphere, (or, in other words, by the ratioiial com- 
position of the hydrographic facts,) it will be possible to arrive at a geiierid 
conception, comprehensible tit least in tlie fundaments, of the disposition or 
the system of these currents, even with our present incomplete linowledge of 
such unsteady phenomena which represent a much complicated and difficult 
part of the telluric system. 

§ 1. 

We find, in that highest and coldest oceanic central region of our hemi- 
sphere, R constant exchange of egressing colder and ingressing warmer water 
in exactly equal quantities, tlie principal cause of which we assume to be the 
difference in the temperature of the equatorial and the polar waters. The 
streams aiid counter-streams,. thus created, must arrange each other, not only 
in 8 horizontal, but also in a vertical distribution. The horizontal distribu- 
tion, as also the .general directions; are depeiideiit on the configuration of 
the basin, which has a broad aperture only toward the Atlantic Ocean, and 
on the rotation of our globe, on account of which each Stream is pushed to 
the right. The vertical distribution is regulated by the hydrothermal law, 
according to which sea water, like fresh water, attains its maximum density 
and gravity at a temperature of about 39°.2.2'9 Of two streams meeting each 
other, one or the other,. the colder or the warizler, will soon prove the relq- 
tively less heavy, and this will continue its course on the surface, while the 
heavier will submerge and flow underneath the lighter, provided that they 
caiinot proceed side by side. It must and can be assumed that there is, at 
the bottom of the polar basin, really a temperature of 39O.2, or nearly SP, and 
that there is a gradual decrease of it to the Surface, where it is 28"; the low- 
est of flowing water, just near the poilit of congelation, below the floating 
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field ice of about eight feet in thicliiiess, which, .at the top, has perhaps a 
temperature of -58" (-40 R.)*' 

I n  judging of these relations, it inust be taken into consideration that 
there form,  in suninier, on tlie surface, a stratum of water which coiitains no 
salt at all, or but little-the melted water of the glaciers, sea ice, aiid snow, 
which floats uppermost only on account of its lack of salt, in consequence of 
which it has lost in specific gravity, (in proportion about 1023 to 1028)-aiid 
that a misconception of tlie vertical distribution of temperature may readily be 
caused if there is found water, on the surfhe, of a tem1;erature of 38'3, (by 
insolation,) while, in not inconsiderable depths, it proves to be at 32". This 
+parent reversal of the laws will never occur in winter. Drift-ice and drift- 
wood, however, will greatly aid in compreheiiding correctly this system of 
currents. 

The coiiccptioii resulting from a combination on the basis of such theory 
of the facts obtained is strictly applicable only to the summer, (all the many, 
but local or inoineiitaiieous drifts and counter-drifts, those caused by the 
winds for instance, &c., must, of course, also be excepted;) it is, however, 
not probable that the places and the directions of the permanelit aiid fuiida- 
inental currcnts of tlie ocean are essentially different in the winter, because, 
with the motive of the exchange, the moveineiit must remaiu, even if beneath 
the firm ice near the coasts; that this ice also moves, at least near its edges, 
lias been observed repeatedly, especially in Bafink Bay, through ships which. 
were frozen in and drifted southwardly with the current., 

We now turn to tlie exposition of our own conceptioii of the phenomena 
in motion, which, however, must be takeii but as parts of a great whole, to 
wliich we shall refer first. 

The  great circumpolar basin, representing in its outlines pretty nearly 
the circumference of a circle, is bounded by the north coasts of tlie great 
continents, Asia, Europe, and America, and about the p a d c l  of latitude 70° 
N., bcyond wliich these continents reach only in some fcw placcs to 7 6 O  N., 
mid in one to 82"; aiid is coiinected but 011 one side, in the northeast of the 
Atlantic oCC;L11, by a wide apcrture embracing about the fifth part of the cir- 
culilfmmce, with the general inass of the occanic waters of our 1jmet. In this 
coldest oceanic ceiitral region, at the vertex of tlie hemisphere, (the central 
space of' wliich is, however, not yet known, but may, for good reasons, be 
assumed to be water,) is the source (or the central point of origin and return) of 
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the latitudinal, or that geiieral oceanic circulation which supplies, between 
tlic Pole and the Equator as the extreme ends, or between tlie center and the 
circumference, an exchange based upon the differences of teinlierrtture; or, 
which is the same, upon the differeiices of gravity as the inotor, aiid 
which might be named theriiial circulation. The opposite extreme regioti 
of exchgge, the warmest of tlie ocean, is in the vicinity of the equatorial 
belt, and has, in the Atlantic bash, the fern? of an obliquc triangle, wit11 t,he 
basis toward the Caribbean Sea. I n  conipring the temperature relatiolis pf 
these t w o  extreme regions we iiiay adopt, as the geiieral rule, that in the' 
cquatorial belt the temperature of the sea dccreases with the iiicrease of the 
depth, from 82" at the surf'we to 39O.2 at the depth of 7,000 feet, (the 
avcrage deptli is surely 20,000 to 30,000 feet;) but that in the polar basin, 
011 the contrary, it increases from the surface downward froin 2 8 O  to 39".2,"' 
(the greatest depth measured is 8,400 feet in latitude 7G" N., longitude 13" 
E. of Greenwich.) There is consequently, at the bottom of the entire ocean, 
aii uiidisturbcd stratum of an even temperature of 2 9 O . 2 ,  (the hoiiiotlicriiial 
grouiid stratuiii,) represeiiliiig at the mile tiiiic the 3eaviest stratum of 
water; but, as at the surface of the o.ceaii ilie temperature decreases also 
toward the Pole, that lowest stratum must, in the direction of the latter, 
be reached in lesser depths; that is, ascending by degrees obliquely, it  
must reach, finally, tlie surface at thc isothermal c~irve of 3" R., (39" F.,) 
.atid tlli?nce it must, toward the iiortli, again descciid oliliqucly, lenviiig now 
the colder and consequently less hcavy water above it. Tliis liornial process 
was ascertained more clearly and decisive in the less encumbered ocean of 
the southern hemisphere than it could be in the narrow aperture of the 
northern polar hasin, especially by Sir James Ross, (Voyage of Discovery aiid 
Research in the Southerii a i d  Aiitarctic Regions, 1847.) According to this 
process the homothermal grouiid stratum should, at about the sea isotlierinal 
curve of 3" R., (39" I!'.,) form, as it were, an aiiiiular wall around tlie polar 
Iiasiii, separating the waters of the southeni aiid nortlierii lnbitudes, and pre- 
ventiiig the circulation between them ; but, as this circulation talics place, 
nevertheless, that temperature wall. must be broken by still another motor 
as that of the differencc of temperature, aiid this wc fiiitl by col1siderill& 

also, with the general system of thc di&ision of tlic tcml)crature, thc lllotivc 
power of the tolluric system of the ocealiic curreiits. In sliortj, t'llis g ~ c r d  
fiysteiii of the oceanic currents consists of two teiidcncics crossing each. 

.) 
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other-a latitudinal and a longitudinal-each of which represents a circula- 
tion with two mom.entums, current and compensating counter-current. The  
latitudinal circulation results from the difference of temperature, (as explained 
above and assumed already by Arago, and not from the difference in saltiness, 
or from the* differing quantity of evaporation and rain, which cannot supply 
a circulation, at least a permanent one.) The  longitudinal circulation con- 
sists of the broad rotation current which ploceeds along the Equator toward 
the west or the equatorial current, (a discovery of Columbus,) with an anti- 
rotation current, as a necessary compensation, flowing back again on; each 
side of it in higher latitudes; its motor is, aided by the trade-winds, the 
rotatian of the planet, and especially, as must irrefutably be deduced from 
the pheuomeiia, the centrifugal power, directly or indirectly. The  broad 
mass of water, some thousand feet in depth, which at all times is driven 
westwardly, not only along the Equator, but also throughout the belts of 
calms, (where the trade-winds cannot be the motor,) requires at its fountain a 
strong compensation, for which also a part of the waters of the higher lati- 
tudes, inclusive of those of the polar basin, are drawn down. (The process 
is more distinctly represented in the southern hemisphere by the Antarctic 
currents on the wesb side of each of the three great continents.) By these 
waters the intervening temperature wall, the crown of the homothermal 
ground stratum, must be torn, and thus the circulation between the extreme 
waters, differing in temperature and gravity, is effected and rnaintainc%L2’* a 

4 2. 

If we now confine ourselves to our more narrow limits, we find in the 
aperture of the circumpolar basin the two momentums, of which the circula- 
tion consists, the egressive and the ingressive, more close to each other, but 
still separated by Greenland. The entire circulation must be distinguished 
as an eastern and a western part, each of which consists of an outfowing, 
colder polar stream, and a sufficiently compensating, inflowing, warmer anti- 
polar current. What we see of them in the aperture of the basin, (we may 
embrace it by naming it a channel, extending along both coasts of Greenlalid 
from the south point to latitude 70°, and even SO0,) however, are but the 
first stages of the outfowiiig polar, and nearly the last of the inflowing anti- 
polar currents; bccause both thcse, the first sooiz after its egress, the’other 
Boon after its ingress, disappear from the surface, irrimersing and proceeding 
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as submarine currents, when and where, in consequence of their temperature 
relations, they become heavier than the waters before them. 

There are, therefore, to be distinguished : 
I. The outflowing momentum, or the Polar Current. 1. The eastern 

11. The  inflowing momentum, or the A.nti-polar Current ; that is, the 
2. The 

branch. 2. The  western branch. 

northern extension of the Gulf Stream. 1. The eastern branch. 
western branch. 

111. A problematical current along the middle line containing 
iiioiiieiitu 111s. 

0 3. - 
I.-THE OUTFLOWING MOMENTUIVI, OR THE POLAR CURRENT. 

both 

Looking upon the circumpolar hasin' from above, that is, in its polar 
projection, in order to combine the various statements of the polar explorers 
in regmi  to the currents, thc drift-wood, and the drift-ice, it will be discov- 
ered that there is an egressive momentum in two branches. I t  is not only 
explicable, but may also be seen clearly from established facts, that streams, 
some degrees of longitude iii width, extend from about Behring's Straits to 
the eastward and to the westward, along the coasts of the basin, seeking an 
outlet into the Atlantic Ocean, which is .only possible between America and 
Europe, where there is a channel by the aperture, in width about the fifth 
part of' th'e circumference of the basin; while the Behring's Straits are so 
narrow and so shalloy that they can hardly be considcred at all as ai1 ingress 
or an egress of the waters of the oceail; although an inflowing surface stream 
and an outflowing under-current have beeii observed there, at least in the 

1. T h e  Eastem Polar or A&ic 8treanz.-This 1)raiich is especially called 
the Arctic Stream, because it was for a long tiine the only one known. It is 
not at all doubtful that a westerly current flows along the entire north coast 
of Siberia, from the enstcrnniost part of it. Such a current has been observed 
and is reported from the mouth of the Kolyma to the 'mouth of the Lena. 
F. Von Wrangell, during his reiiiarliablc. three ycars' stay at Nishne &d- 
yinsk, (latitude 70" N., longitude l G O o  E.,) and in his travels on the ice, (COlll- 

pare his narrative of a voyage along the nortli const of ~ ibe r i a ,  1839,) f ~ i i i d  
. illat a jirm border of ice forms in the wiiiter aloiig the elitire C O U ~  o€ ille 

suniiiier. 0 
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great ’continent, to a distance of about one hundred miles, which, in the 
warmer season, parts fiom theland, and, broken into fields and flakes, drifts 
toward the wcst, receiving on the way also the ice and the drift-wood of the 
rivers which empty there into the basin. 
the south side of New Siberia consists, so to speak, of drift-wood intermixed 
with ice, a sea free from ice has been found to the north of it, (compare 
Hedenstram, in Erman’s Archive for the knowledge of Russia, 1865.) I n  
the winter the current is said to flow here, in the extreme east, on the con- 
trary, to the east, which is confirmed by Wrangell. It is possible that, from 
some cause, the other half of the polar egressive current, which, looked upon 
from the Atlantic Ocean, must be called the western half, begins its course 
even some distance west of Behring’s Straits; but such is still doubtful, 
and it is difficult to inquire into it, on account of the ice which covers the 
sea in winter. 111 the summer, however, an error in this respect is the less 
possible, as there are no tides in this region ; a deception can be caused only 
through the winds. 

I n  tracing the eastern Polar Stream in its‘ further course toward the 
west, there are no records of it off the Taimyr coast, but we find it agnin on 
the east coast of Nova Zembla, which island must naturally be an obstacle to 
its progress ; the waters are checliccl there, the ice and drift-wood are packed 
so as to form, as Von Baer expresses it, (‘an ice-house even in ~uniincr,~’ 
which is proved, in comparison with the western side of the island, to be 
such, by the always low temperature and the coiisequent coinplete absence 
of vegetation, reported by all the Russian navigntors. and explorcrs of the 
ICara Straits, and Matotchskin Schar or Matthew’s Straits, (Pachtussow, 
Zinollia, Von Baer, and others.) But the stream must proceed in order 
to find an egress from the basin; it g&s around the north coast of the island, 
in latitude 76” N., where the Dutch explorer, Barents, suffered from i t :  in 
trying from the west to round the north point, his ship was, by the ice 
flalics pressing against her, lifted, like drift-wood, completely out of the water 
and hurled on the low east coast of the i s lad ,  where the wreck perhaps may 
l j e  seen still. Von‘Liitlie, at a later date, found the northern pnrt of the 
west coast comparatively free of ice, (more so than the southern p r l  of the 
Same coast and the nortllcrll coast of Russia,) but on thc pml le l  of the north 
point he met the souther11 border of‘ apparently thick ice, (compare €1. Berg- 
haus, &rtha, 11 Zeitschrift fiir JCrdkuii~k,’~ 1825 ;) this, doubtless, was the 

It is reinarkable that, although . 
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soutliern border of tbe ice stream, our eastern Polar Stream. The latter does 
not proceed from there to the south, directly for the outlet from the basin, 
but strangely keeps on its western course, and even inore nortliwesterly, 
until reaching the east coast of Spitzbergeii, whence it turns to the north aiid 
around the northern coast of this group. It caiiiiot but strike tlie observer as 
remarkable that it takes this longer route, instead of following the direct line 
to the outlet, along the west coast of Norway. There must be an obstacle pre- 
venting the latter, and such really exists; it is the broadly iiifowi1lg Currelit, . the main branch of the anti-polar counter-currelit, that is, the Gulf StreLq 
proceeding iiortlieast to about latitude 74" or 76" N., when, submerging 
beneath the Polar Stream, which still Aows in a vertical direction to that of 
the other, it ceases to be an obstacle. The Polar Stream sliows its presence 
on the east aiid tlie north coasts of Spitzbergen (lrltitude 80" N.) very decid- 
edly, by tlie accumulation there of ice and drift-wood, the latter exclusively 
on the east coast, and nearly ,211 pine. I n  regard to the packed ice it is 
stated by whalers (compare Barrington, " The Possibility of Approaching the 
North Pole," 1828) that, in several years, vessels have sailcd around the nortli- 
east coast of Spitzbergen, but such is but exceptionally practicable. 

Froni the northwest point of Spitzbergeii the *st<eani proceeds south- 
west, finding finally a free egress; it touches the east coast of Gree&ld, but 
the northerh part of this coast, at and beyond latitude 75" N., remains free 
froin it;223 tlie stream cannot accordiiigly have a grcat width, which fict is cor- 
roborated north of Spitzbergeii by Parry, who h&l nearly reached the north- 
ern limit of it  in latitude 82" 44' N., and also at thc south calx of Greenland, 
where it has been found to be about eigbty nautical miles broad, and the ice 
more dense and consequently more difficult to be broken through. I ts  velo- 
city, froin latitude 76" N. to  Cape Faxwell, has been found, hy whale ships 
eiylbaycd ill tile ice, to be twelvo iiautical miles in twenty-four hours, w1licli 
is corroborated by Graah aiid Scoreshy, (the saiiic velocity as that of the 
western Polar Stream in Davis' Straits, the so-called Labrador Stream.) 
With its soutliern, or now soutlieastcrii edge, the strcaiii touclies Jan-Mayen 
and the iiortliwest point of Iceland. In its course along the east coast of 
Greenland it also receives ice flakes aiid even icebergs, and is there quite 
narrow, until some degrees south of Cape Farewell, but not more south that1 
latitude 58" N., and not more east than 41" W. of Greenwich, it disappears 
froin the surface. The cause of this disappearaiice'is, in our opinion, a con- 

. 
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flict there with a considerably higher tempered branch of the Gulf Stream, (the 
temperature relations being about 32” to  48”,) flowing as a compensation anti- 
polar counter-current to the north into Davis’ Straits and along the west coast 
of Greenland, in consequence of which conflict the Polar Stream, as the heavier 
water, sinks beneath the other, .and proceeds thence as a deep-sea current, 
probably to the intertropical region. This conception, however, differs from 
the generally adopted one, which is that the current running along the west 
coast of Greenland is this very Polar Stream, which, after flowing along the 
east coast and arriving at the south point of Greenland, turns around that point . 
and proceeds north. This.is against all theory, because, if inquiry into the 
motive is made, none will be found; facts also point to a different arrangement 
of these phenomena. These hc t s  are most excellently stated by Irminger, (in 
the Journal of the Royal Geographical Society for 1856, and before that in the 
“Zeitschrift fur Allg. Erdkunde, 1853 and 1854, and lately in 1861 ;) but they 
have not been properly applied in forming the theory of currents; the two en- 
tirely different streams have never been d i s t i n g ~ i s h e d . ~ ~  When discussing the 
western Anti-polar Stream, (in section 6,) we shall take up again this question. 

* .  0 4.. 

2. T h e  Western Polar or Arctic Stream.-This current, with its masses 
of ice, among which arc the greatest icebergs of the nortliern hemisphere, is 
well known as the “Labrador Stream” on the western side of Davis’ Straits 
and Baffin’s Bay; but it may readily be traced much further back to its 
source. As far back as north of Behring’s Straits the principal current is 
an easterly one, and also on the west side of the westernmost and greatest 
islands of the Parry Archipelago, Bank’s Island, and Prince Patrick Island, 
the tendency of the Polar Stream to ail easterly course is unmistakable, and 
sometimes even very’distinct, quite as much as the easterly current is on the 
east side of Nova Zembla and Spitzbergen. Not only on the west side of 
Bank’s Island is the sea from the Siberian coast covered by impenetrable 
masses of ice, as has been experienced by Cook, ICellett, Rodgers, and, 
in the immediate vicinity of that island, by Collinson and McClure, who 
saw it there p c k e d  in terraces; but also drift-wood, partly petrified and 
carbonized, is piled 0~ on the west coast of the island in such great quanti- 
ties that that coast may be said to consist mostly of wood. (Compare Alex. 
Armstrong, Northwest ’Passage, &c., 1857, p. 395.) Similar fkcts were 
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found by the sleigh parties of Belcher's Polar Expedition on the west coast 
of Prince Patrick Island, &id on tlie southwest coast of Melville Island; and 
finally we have, in addition, tlie distiiict stateiiient of I\iIcClure, who relnained 
for two winters in that region, that there is on the west side of Bnnli's Island 
a constant motion of the sea toward the east. (Compare McDougal, the 
Eventful Voyage, &c., of tlie Ship Resolute, 1857, p. .141.) 

There is, further, no doubt of the existence of ail easterly current within 
the Parry Archipelago, the field of SO inany explorations a id  winter stop- 
pages, although the flood tide sets there to the west; and we can trace its 
course uniiiterruptedly from Mclville Bay through Barrow Straits and Lan- 
caster Sound, then southerly along tlie west coast of Bafiii's Bay and David 
Strait, always covered with thick ice,2s past Hudson Bay, froin wlzich ice is 
still added, and along tlie coast of Labrador, uiitil finally at Newfoundland, 
or more accurately at the great baiik on the east side of Ncwfoundlaid; 
this Polar Stream, or, as termed in the last p r t  of its course, the Labrad& 
Stream, (the velocity of which is said to be twelve nautical miles per day,) 
disappears from the surface, sinking below the wariner waters of the Gulf 
Stream, which flows here toward tlie northeast; only a sinall part of it pro- 
ceeds uncovered, close to the American coast iii a southwest direction to the 
south point of Florida; the priiicipal part flows as a deep-sea current through 
tile Atlantic Ocean to the equatorial region. (Compare J. IZohl, in tlie '' Zeit- 
schrift fur Allg. Erdltunde," vol. xi, IsGI.) 

The well Inzowii thick fogs of the vicinity of Newfouiidlancl I~car cvideiicc 
of the great differeiice of temperature of tlie two streams, (the Gulf Stream 
has there, according to Mnury, about 59") a coiitrast, perhaps, iiowliere else 
to be found. The Polar Stream, when submerging, must iiaturally leave its 
icebergs 011 the surface; these, however, do not drift with the Gulf Streaai, 
in a iiortlieasterly direction back to I h e  polar basin; 011 thc contrary, they 
keep on in their former course toward the south, and prove thus the coil: 
tiiiued progressing of the now submarine westerii Polar Stream in that direc- 
tion, and at the same time the shallowness or the incoiieiclerable depth of the 
Gulf Stream, which may also be coiicluded from its fan-like expansion. 

Only few icebergs are fouiid in the eastern parts of this rcgion ; ~ccord- 
ing €0 Reline11 they never cross the meridian of 46" W. of Greenwich, (that 
of Cape Farewell.) It was coizsidered a very extraordinary ph~11o1~lC1~o1i \1~11cn 
Jallzes Ross niet two great icebergs in latitude 6'1" N., lollgitde 6" 

19 
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From the fact that they never go south of the parallel of latitude 41” N., it 
would follow that they melt very rapidly, which may be attributed paitly to 
the high temperature of the Gulf Stream, and partly to the inconsiderable 
cold of the icebergs themselves, which, because saturated with water while 
they were glaciers, keep at least at their core at a temperature of 32”. 

A very remarkable evidence of the course of tlie western Polar Stream 
through the Aincrican Polar Archipelago, as traced above, is borne out by 
the fact that in different years four ships beset by ice, and therefore unnian- 
ageable, (those of Ross, De Haven, and McClintock, and the abandoned 
Resolute,) drifted the very same course through the center of the Parry 
Archipelago to Davis’ Straits. 

It is very probable that the cold stream which rises to the surface on 
the northwest coast of Africa is a continuation of this western Polar Current, 
serving as a compeiisation for the rotation cufrent and reaching to the Guinea 
cbast. 

We now must turn still higher north to see whether this western Polar 
Stream exists, and lias been found also along the north coasts of the Parry 
Islands, (latitude 77” N.,) to  where the celebrated sleigh expeditions of Bel- 

- cher, Richarhs, Oshorn, Hamilton, Mechain, McClintock, Penny, Sutherland, 
&c., have penetrated. It can readily be seen froin the various reports that it 
exists there, but also that it is much more inconsiderable than further south, 
and carries much less ice a i d  drift-wood aloiig, deposits of which, however, 
are found on the northwestern coasts, entirely in cons~naiice with the theory. 
(Compare the paper of‘ Dr. Petermanii, ’in the “ Gcographische Mittlieilun- 
gcii” of‘ 1855, pp. 08 et sep. .- “The  discoveries in the Arctic Archipelago, 
froni documents of the 13ritish Parliament and the Admiralty.”) Among 
other facts it is stated there that ‘Lbetweeii Grinnell Land and Worth Corn- 
wall Island (latitude 77” N.) very tliick ice was encountered, and that it had 
packed to tlie height of 40 feet on the western sides of the then 
ag,zin : “Tho drift-wood consisted of but few siiiall pieces, probal~ly American 
larch-fir, originally from the Maclieiizie River, and clrifted around the north 
coast of Prince Patrick Island ;” and lastly : “ There was far more drift-wood 
on the northwest coast of Prince Patrick Island tlian anywhere else on the 
polar coasts of the entire Parry Archipelago.” 

It must pct be noticed that, also iii the I<ciincdy Channel, which as n 
continuation of Sii7ith’s Soulid lies in a north a i d  soutli direction, a perina- 
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ncnt southerly current has been observed on the westcrii side, however 
without drift-wood and drift ice, while on the eastern side aiiotlier current 
was flowing in the opposite direction. This is reported by Morton, a reliable 
sailor of Kane's expedit'ion. 

g 5. 

This warmer compensation counter-current we can distinguish only in 
the channel-like aperture of the basin, but we cannot follow it into the basill 
itself, evcii if this shoulcl be acccssible tliroughout, as the last spurs of the 
Gulf Stream, which form it, subiiierge below the surfhce, either before or 
sooii after entering the basin, thenceforth fulfilling their purposes of coinpen- 
sation as submarine currents. As coming from the Atlantic Ocean, the inflow' 
isrg current is generally called the northeastern branch of tlie Gulf Stream; 
it is iii fact but the warmer compensation current for the cold central region 
at the Pole in the latitudiiial or theriiial circulation; while the other, the 
southeastcrn braiich, represents the coiiipeasatioii in tlie longitudinal or rota- 
tion circulation, the primary momentum of which flows along the Equator in 
a westerly direction. In  this inanner the enti& Gulf Stream is considered to 
be a double compensation current, which surely is a correct conception. 

There must, corresponding to  the outflowing waters, be also two branches 
of the inflowing current distiiig~iished-a11 eastern onc, the grcater by far, 
and a western, wed- ier one. 

1. The Eastern Anti-polar Stream, (the Scandinciviaiz part of the Gulf 
. Stl.enm.)-It is most reniarkable how the Gulf Stream, though so narrow 
after%% exit from the Gulf' of' Mexico, through the Straits of Bemini, along 
the coast of Florida, (but ninety-six miles in width, 2,000 feet in depth, of an 
average temperature of 8G0, and with a vclocity of' four iiiilcs pcr hour,) 
expands on its further course toward the nortlicast, (which directioii it must 
take on account, as well of tlie situation a11d thc form of the aperture of the 
polar basin, as of the earth's rotation,) fan-like and fluctuating, i t  similar to 11 
streamer," shallowing more mid more and getting slowcr in 11roportion. Its 
lzortlierii extent, cxcepting tlie braiicli w~iicli parts first from the mnin and 
flows into Davis' Strait, reaches froin the souihwest coast of Iceland to the 
west coast of Norway. There is, besides, a western brallch, flowiug 
along the west coast of Iceland, (compare Irminger's accoullt of it in the: 
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I' Zeitschrift fiir Allgemeiiie Erdkunde, 1864, p. 183, Ocean Currents,) and 
this, the Iceland part of the Gulf Stream, reaches as high as the northwest 
point of the island, in about latitude 66" N., as provcd unmistakably, not oiily 
by the drift of the water, but also by tlie higher temperature of the sca at 
this point, viz, 48O.9 ; while, on the southwest coast, the aiiiiual mean is only 
41O.9, rising, in the suminer, to 51O.6. Sartorius Ton Waltershausen also 
testifies (in his Physical and Geographical Sketches of Iceland, 1847) to the 
Gulf Stream reaching the south and tlie west side of Iceland; and 0. Torrell 
(Geographische Mittheilungeii, 1861) says that the few pieces of drift-wood 
which he found on the south coast of Iceland were mostly mahogany; that on 

' the north coast, however, the greater part was piiie-wood. . 
From the south coast of Iceland the paiii braiicli i f  the Gulf 

now exteiidiiig over tlie entire distance froin Iceland to Norway, flows slowly 
to the northeast into the Arctic basin up to theparallels of latitude 74" and 72  
N., or about that of Bear Island. Vessels pushing north through this region, 
according to all accouiits, never meet drift ice there in the spring; whalers say 
that the southern edge of the pack ice is generally reached in latitude 74" N., 
and that there is no difficulty in any season in reaching thus high; this, how- . 

ever, does not refer to the east coast of Iceland. Loweiiorii (in his Description 
of thc Coasts niid Seas of Iceland, page 3) says in regard to that: l L  The (polar 
current, along the north coast of Iceland, sets distiuctly to the east; drift- 
wood and drift ice are found more on the western and northwestern sides of 
the tongues of land jutting out froin the main, as, for instance, at Langenae's, 
&c.; thence they drift northeast toward and into the main Polar Stream.', 
(Compare also Irminger, "The Currents and the Drift Ice at Iceland," in the 
Zcitsclirift fiir Rllg. ErdBuiide for 1861, where, 011 ail accompanying chart, 
valuable observations of tlie temperature of' the sea will be found.)* That 
along tlie line separating two streams whirlpools occur, is natural, and they 
may be expected- also at other places. T o  complete the accouiit, it must be 
stated that polar drifk icc has somctiincs been found a h  on the cast alld 
northeast coast of Iceland ; icebergs even have come around the southeast 
point as fhr west as Westmannii, again a proof of a lateral counter-currelit. 
There are, in general, along great currents sindl counter-currents, created by 
the fOr111er, especially in the vicinity of coasts. 

It is w d l  kiiowI1 t h t  nothing exists on &e north coast of Norway, (in 
latitude 71" N.,) and to about thc inid(& of Lapland, (longitude 3 5 O  E. of  

*: lririiiiger's Memoir will be. found in Note 30. 

. 
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Greenwich,) of the iiature of that broad belt of ice which, in other places, 
girds the polar coast's of tlie gr&t continents a11 around tlie lmsin; but imine- 
diately to the east of that meridian it is found again, beginning at the south- 
eastern extremity of the inflowing warm current, about north of Archangel. 
Already Leopold Von Bucli (in his Narrative of a voyage in Norway and Lap- 
land, 1810) states that the north coast of Norway is frce of Siberian ice even 
in winter, and that ice islands are seen on the far liorizoii first wlieii eighty 
or one hundred and twenty iniles north of the North Cape. 

e In followiiig the Scandinavian braiich of tlie Gulf Stream in its further 
course to the northeast aiid north, its conflict with the cold ontflowiug stream, 
which conies'down upon it after turning' around Nova Zembla, will be thc 
next point of interest. At first sight it would appear that the Polar Stream, 
after having passed tlie head of '  Nova Zembln, might simply take the 
shortest route for tlie now open aperture of the basin, to tlie east of the 
inflowing Gulf Stream. Tliut such is not the case is very probably caused 
by tlie earth's rotation, in consequence of which both the two streams which 
flow toward each other are puslicd to their right, and, as they now meet 
under a very oliluse angle, a lateral giving way is impossible; therefore, and 
bccause they differ greatly in temperature, their relation of gravity must 
exert its influence and decide fbr the vertical arraiigeincnt which now takes 
place."2? According to hydrothermal laws the wariiier Gulf Stream must, in 
this Case, be'the heavier, as it now iiiust be cooled down to the teniperature 
of the inaximuin density of water, (sea water included, as according to  expe- 
rience the presence of salt does not chaiige the law in this regard,) that is, to 
39O.2, while to the uncongelated parts of the colder Polar Streani no higher 
tcmperature car1 be attributed than between 34O and 28'' (the latter temper- 
:Lture, as well linown, being the lowest at which sea water can remain liquid, 
that is iiearest to congelation and expansioii to ice, aiid therefore foimd in 
winter ,just below the ice as the temiicraturc of the uppermost stratum, if 
Ihis is not water without salt.) We have a good knowledge of thc tempera- 
ture of the Gulf Stream in this very region, betwecii Scandiiiavia and Spitz- 
bergen, and the hydrothermal investigations havc, in fact, proved the temper- 
ature there to be as surmised above. The French Scientific Coinmissioll 
(compare Gaimard, Voyage Scientifiquc de la Cornmission du N o 4  &c., 
1538,) of which Bravais, Martins, Lilieliiiiili, Siljenstrom, Lottin, &e., were 
incrnbers, found there, between latitudes 740 and 77" N., the te inperat~l~c of 
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the sea, in the summer, to be in the mean 3 8 O . 7 ,  that of the air being 3G0.5.228 
There is hardly any doubt that this inflowing warmer stream, the Gulf 
Stream, in the coiiflict spoken of above, proves to be the heavier water, and 
submerges below the surface between Nova Zeinbla and Spitzbergen, in the 
summer in about latitude 76’ N., in the winter, perhaps, in about 74’ N.; 
while the outflowing colder stream, coming from the east, as the lighter of 
the two, proceeds on its course with its drift ice and drift-wood over the 
other. How else could the inflowing stream disappear so quietly? And 
there is also no doubt that the latter continues on its course as a deep-scs 
current for compensation within the circumpolar .basin, in which there is a 
motive and sufficient room for its great volume of water. 

There is, perliaps, even very probably, also on the west coast of Spitz- 
bergen, a lateral branch of the great inflowing current, the Spitzbergen 
branch of the Gulf Stream. A number of authoritics assume this to be a 
h c t ;  for instance, at latest dates, Malmgrdn. (Compare the Swedish Expedi- 
tion to Spitzbergen in the Geographische Mittheiluiigen, 1863, number 
The  western side of Spitzbergen is surely much more free of drift ice and 
drift-wood than the eastern, and can be reached in all seasons up to latitudes 
75O and 7 6 O  N., although northwest and west winds must cause ice to  be 
carried there. 

§ 6. 

The Western Anti-polar Stream, the Greenland Branch of the Gulf 
Stream.-The theory requires that there should also exist an anti-polar warm 
counter current corresponding to the western branch of the polar outflowing 
waters, which first is perceptible on the western side of Davis’ Strait, and is 
generally called “West Stream.” This compensation stream is, according to 
our conception, the stream flowing northward on the eastern side of Davis’ . 
Strait, along the western coast of the southernmost part of Greenland, 
remaining, however, only for a short distance on the surface, a branch of 
the Gulf Stream. 

This conception is not that cominonly adopted, and, recurring to this 
question, already alluded to on a previous page, we shall now statc ftlcts iii 
support of it,, or rather givc to existing facts the interpretation pointing to 
our views, in opposition to the generally adopted assumption that the warm 
stream of the western coast of‘ W ~ n l a n d  is a continuation of the cold Arctic 
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Stream which, coming down southward along tlie eastern coast, is made to 
turn around the southern point, tbeiice suddenly to procecd north; without 
any evident motive. In fact, this courw would be against its motive, which 
is a primary attraction, located in the far sout6. The case.is aiialogous to 
the remarkable current relations on the Agulhas Bank at €he southern end of 
Africa, differing only as much as the warm (the Mozambique) stream flows 
011 the east coast, and upward, while the cold stream proceeds aloiig tlie west 
coast and downward. Foggy and stormy weather is also frequent on the, 
.south end of Greenland; but the correct conception of the currents there is,’ 
after all, more difficult on acc’ouiit of an additional elcnient, the drift ice and 
tlie drift-wood, which really drift around tlie south point, and to tlie west 
coast. A more thorough inquiry into the case, however, will soon show that, 
when a stream submerges beneath another one, the ice ant1 wood swinmiing 
upon the former must necessarily be transferred to the surface of the latter, 
and henceforth proceed in the latter’s direction. Especial testiiiiolly f ir  our 
coiicel>tion, that the iiortlierly current aloiig the west coast of Southern 
Greenlaiid is a branch of the Gulf Stream, will be found in its direction, its 
higher temperature, and the tropical drifkwoocl carried by it. 

This direction Irininger corroborates, iiiasinuch as hc proves in the 
memoir cited above that there is no connecting current running from Calm 
Farewell southwesterly to Newfoundland. John Ross and W. Parry have 
really estal)lished, by observations south, southwest, and west of Cape Fare- 
well, that a current flows there northwest; and Gmali conies to the same coii- 
clusion from the higher t,eiiiperature of the sea water i n  the entrance to 
Davis’ Strait, where he observed 41”. (Goniparc Journal of the Royal Geo- 
graphical Society,’ 1856, p. 42.) 

For the higher temperature of‘ this current, ulthough it must naturally 
be cooled down in some degree at the surface by the icc swimming on it, we 
havc cliinatic and meteorological proofs. I n  tlie first instance it follows from 
the extremely mild climate of this wcstcrii coast betwecii thc cold cliinatc of 
tlie eastern coast on one, and tlie cquully cold climale of the coast of Labra- 
der 011 the other side. N. Egede, still the best witiicss, says in this respect, 
(Natural History of Greenland, 1740,) ( ( A  niost beautiful bay is situated 
between latitudes GOo and 6 l 0  N. ; birch trees of 18 feet in heigllt 
tliere as well as grass; altliougli barley docs not ripen, turiiips and cabbage 
tlirive well; beyond the parallel of 650 grass eve11 does i d  grow.’’ Just so 

k 
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far the warm stream in question reaches; there it disa&ears from 'the sur- 
* fiice, submerging like all other anti-polar branches of tlie Gulf Stream at 

about 38'3, which is proved, in addition, by the fact that also drift-wood 
and drift ice only reach as k g h  north. The  warmer climate is also proved 
by meteorological * observations at various places ; at Lichtenau, (latitude 
60° N., longitude 46O W.,) for instance, the mean temperature of the year 
is not lower than 33'3, and of the winter than 21O.9; that of the summer, 
however, is only 43O. Of the temperature of the sea in the stream itself we 
have only few, but still corroborating statements ; about 3 O  of latitude south- 
east of Cape Farewell the sea showed in the bekinniiig of May on the surface 
46O.2, arid at depths of' 600 to 1,200 feet still 44O.4, (according to Graah.) 
We have already stated that in the entrance to  Davis' Strait, between the 
drift ice, 41 O was found by Graah. Rink (Groeizland Geograyhisli Bes- 
krewet, 1857, in the " Zeitschrift f i r  Allgemeine E r d l ~ u n d e , ~ ~  1857) makes the 
valuable statenlent that here, outside of' the islands, the sea never freezes, 
and that at times pieces of ice are lifted upon tlie land about 12 feet in thiclr- 
ness, and of the form of a table with a leaf and a smaller foot; the leaf evi- 
dently had-heen above tlie water and melted less quickly, from which it may 
be argued that these ice pieces had drifted into warmer water. 

Tliere are, lastly, also accounts of' tropical pieces among the drifi-wooti 
in this stream, such as are found in the Gull' Stream. More detailcd accounts 
of the rlrift-wo:)d in this stream are given by Dav. Cranz, (Historie von 

Grciiilaiid, 1770;) according to them most of it is pine and cedar; also larch- 
tree and asp. Irminger ( l L  On Oceanic Currents," in the Zeibsclirift fur Allgc- 
nieine Erdkunde, 1854, 11. 187; compare, also, Gumprccht 'i On Drift- 
Wood," kc., in the same periodical, p. 409) mentions that' various kinds of 
miinosae are thrown on the coasts of Norway, tlte Faroe Islnncls, Iceland, and 
also of Greenland; and in the already cited memoir of Irminger, published 
in the Jcurnal of tlie Royal Geographical Society for 1856, it is stated, in a 
foot-note by the editor, N. Shaw, that, in Holsteenborg, (latitude 67" N.,) a 
mahogany plank, found at Disco, (latitude. 70" N.,) had been worked into n 
table for the governor. 

The end of this western inflowing warm anti-polar current ip, as might 
1Je expectecl, the same as that of the other branches; it disappears from the 
surface allcl becomes submarine; this occurs as soon as the tcmperature cools 
down to about 38O.8, generally in about latitude 65" N., fluctuating, however, 
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i11 solile degree in the various scasoiis, as supposed aiid appareiitly confiriiicd, 
It will be well to inquire more thoroughly into the iiianiier and the place of 
this disnppenmaiice, in which again the ice will aid. Cram alrendy states 
h t  the drift ice and tlie drift-wood aye carrid, in latitude 650 N., by a couw 
tcr-current to the Rinerican coast. Irmingcr says, in tbis respect, tliat the 
stmain procectls iioi-thwnrd, along the s o d h w x t  coast of Greenland, to about 
lntitucle 640 N., soiiietinies eveii to Holsteeuborg, latitude 670 N., a d  then, 
turiiiiig wcstward, doubtless unites wit11 the strcain whic11 coines d O ~ ~ q I ~ ~ ~ r d ,  

lliidc cliscusses the question l p r e  
fully’; according to liiin, the drift ice apl~ears 011 the southwc~t coast of Green- 
land, geiierally from Fcbruary to Julie, but there is, in the autuiiiii, a second 
ilistalliiieiit ; in tlie hcight of suiniiier, (July aiid August,) and in winter, tbere 
is iioiie. ~ In rcgard to the disappearance of the current in the north, he 
assuims that the northern spur of this tongue of drift ice, which, from lati- 
t d e  620 N., has, in the average, a width of oiily twenty to twenty-four miles, 
after proceeding slowly to  about 6 7 C  N., diffuses there into tlic sea toyard 
the west. These stateuieuts inay well be bi*ouglit into accord with the coil- 
ccptioii that also this braiich of the Gulf‘ streaiii becoiiies n subuiiarine oiie ; 
the ice, the greater part of wliich will have melted, must theii be tmiisferred 
to the colder atid, iii this case, ligliter water; and because this cannot pro- 
ceed in tlie directioii diametrically opposite to that of the southern stream, 
but 111ust turn asiile, it is drawn to the western side of tlie strait, where the 
Labrador Stream flows southward. There is also I,hc rare chance here to 
trace the submasine contiimatioii of the iiiflowiiig warmer strei~ii bencath the 
colder water further north-a fact, tliougb doubted by maiiy, not iuiiproba- 
ble in itself, and in full accord with tlie laws for tlie hydroblieriiial changes 
wit11 tllc {leiisity of’ the sen water, (which laws, together with the theory of 

vertical arrallgclllclit of oceniiic currents, find just here their clearest 
proofs,) and wliich fact, in this case, is but 8 cotuztcrpart of thc lliucll bcttet 
kiiowii submarine coiitiiiuation southward of the outflowing cold Polar Stream, 
athwart and bencatli the Gulf S$ream, whereby so iiuiiierous iccbergs drifi 
southward, especially in May. Such tesbimoiiy for a subiiiwiize current in 
the opposite directioii to that of the surface water is also found in Davis’ 
Straits by the icebergs, which, iinriicrsed some hundred feet2’!’ follo~villg 
the uudcr current, drift northwartrd against the surface current, and also ag:tillst 
the wind. For this fhct there are trusty .witnesses, for il1stallce, Kane, De 

. 

* carrying along enonnous inasses of icc. 

20 
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Haven, Griffin, Duncan, and others ; (compare M. Somerville, Physical Geog- 
raphy, 1858, p. 219.) It is very probable, even donbtless, that this inflowing 
anti-polar compensation stream, corresponding to tlie outflowing stream, con- 
tinues submarine through Baffin’s Bay, and thence, perhaps, one branch 
through Smith Sound to the center of the basin, and another, possibly the 
only one, through Lancaster Sound, Barrow. Strait, Bank’s Strait to the 
region of Behring’s Straits, where, as stated in the beginning, the source of 
the Polar Stream must be looked for. 

There is only yet to be ascertained where its original separation from the 
Gulf‘ Stream takes place; this is pointed out by the fhct that within the Gulf 
Stream icebergs do not proceed further to the east than to about longitude 
43O to 4 6 O ;  there they probably find that bar. 

5 7. 

III. THE PIZOBLEMATICAL CURRENT ALONG THE CENTRAL LINE OF THE POLAR BASIN. 

. To complete the inquiry into the arrangement of the inflowing and out- 
flowing currents of the circumpolar basin, there is yet the status of the waters 
within the interior of it to be discussed. 

We have thus far been able to establish through fitcts that a11 outflouring 
*current proceeds aloiig the periphery of the hasiii to both sides, the east a id  
the west, from 13ehring7s Straits to the aperture, which current floats down 
in  the summer the ice bordering the coasts in the winter, and parting then 
from the latter, thus creates a constantly moving belt of pack ice, which some- 
times contains great fields of ice, and in places also icebergs. This bclt has 
formerly been considered a general coat of ice extmrliiig to the Pole, (Scoresby, 
Buchan, Belchcr, Liitlie, kc.;) but in a11 the invcstigatioiis at various places, 
all around the basiii, thc polar edge of this ice has been found at the 
distance of two to three degrees of latitude from the coast. From this state- 
ment, however, it must not be inferred that the polar outflowing currelit 
along the coasts is only of that width; we have, on the coiltrary, traced it to 
the north coast of the Parry Archipelago, (latitude 77’ N.,) where the bclt 
of pack ice hardly shows its polar limit. That oceanic currents expand 
where there is room, and again that they contract where they are llressed, 
and, as a consequelice, respectively shallow or dcepen, may be seen, especi- 
ally, in the course of the Gulf Stream; but the narrow bed of the easteru 
Polar Stream, along the east coast of Greenland, is remarlcable. 
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From such a retrospect the question must arise, whether there is not 
any iiidication of an outflowing tendency along the middle line of the basin; 
that is, from about Behring's Straits across the Pole to the aperture allove the 
Atlantic Ocean. I f  the center of' the basin is not occupied by a great agglom- 
eration of land, such current may well be expected, and would accord wit11 
the theory of hydrodynamics, as may readily be seen siniply by emptying a 
saucer. It remains, however, to be ascertained whether there are facts froin 
wliiclr it may be inferred. 

Before all, tlie iiiflowiiig compensation current points to it, as well by its 
great width, (the entire space between the west coast of Iceland and the 
northwest coast of Norway,) as also by its direction, which is for the greater 
part directly toward the north. As to direct indications of the diametrical 
current coining from the north, if it exists, such can o d y  be looked for above 
the aperture of tlie basin, in the so-called Greenland Sea north of Spitzber- 
gen, and there only beyond the eastern Polar Stream which flows from the 
east to the west and southwest. Observations, in this respect, and atate- 
ments would only be found in the records of Scoresby, Parry, Clavering, and 
those of whalers collected by Barrington. Ou the coasts of tlie Asiatic and 
American Continent, however, the current in question could appear only 
respectively as an eastern or a western one. I n  regard to the latter we have 
secn, on the north coast of the Parry Archipelago, not only indications of a 
weak eastcrly aad soutlicastcrly current, but also decided climatic signs of a 
sea toward the north free of ice, adinitting, in the suninier, of animal life 
and vegetation, and this in latitude 7 7 O  N. W e  do not know of observations 
beyond the polar liinit of the belt'of pack ice north of Siberia, except on 
New Sibei+t, (latitude 76O N.,) but the i~o r th  coasts of this island are no$ 
IcnOwii well enough for our question. 

I11 regard to the region iiortli of the aperture of the basin there is, first, Vp. 
Score~by,"~ who, however, never came beyond the northern liinit of the ice-belt ; 
he says, (in his classic book, Account of the Arctic Regions, Edinburgh, 1820,) 
'' It is possible that the icebergs found iii the sea between Greenland and Spitz- 
bergen may come from the Pole," (from which the assuinption by him of a 

current coming from there might be inferred ;) and then again : "A Part of 
the current coming from the east, and carrying broken fields of ice, has its 
source also at the pole.)) Parry found directly north of Spitzbergell, from 
latit,,l& 81' to 8 2 O  44' N., on the meridian 20° E. of' Greenwich, that the 
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higher he came north, the more broken and weak became thc icc; the 
expected unbroken and firm ice would not appear, but the ice moved con- 
stantly southward, although the wind blew from the south. Clavering's 
experience on the iiortlieast coast of Greenland (latitude 7 5 O  12' N.) testifies, 
at least, to the absence of a strong current there, from which it may be 
inferred as probable, not only that the current has found its polar limit before 
reaching so far, but also that a current coming from the north is not entirely 
wanting there. Whalers, lastly, state that tliere is an open sca in latitutlle 
78' N. beyond Greenlalid ; that the ice opens there with northwesterly 
winds ; that winds, currents, and ice are vcry.variable there; - that  tliere is no 
drift-wood in t,he far north, and that (as also Scoresby said) a part of the ice 
drifting from east to west comes froin the Pole. 

W e  may, thcrefore, well say that iiiclications of .a current from the 
north arc not wanting there, evcii if' 110 one has thus far penetrated high 
enough to investigate it directly. I f  existing, it must lie received by tlfe 
Polar Stream which runs across the nperturc of the polar basin in a curve 
ascending beyond Spitzbergen, and which hides it from the south. All these 
indications point also to  the correctness of the general assumption of the 
oceanity of the inner basin, or the absence of land there, which does not pre- 
clude the existence of isolated islands mid rocks inferred from the ice coming 
from there, and from the birds of passage going there. 

Herewith we conclude our attempt to deliiicate a conception of thc cur- 
rents of the polar basin of the northern hcinisphere, whicli will bc ill accord 
with the facts thus f:w establishetl. Tilie hope it will be found that the icsults 
of our labors are at least satisfactory in regard to  this harmony of fit&, so that 
we may call it a system. The  conjecture, also, that there is not, north of 
Spitzbergen, a region of firm ice extending to the Pole, and that there is oiily 
a not very broad belt of pack ice, though containing also very large fields of 

ice, to be penetrated in order to reach an 011cn sea, will, from the above coin- 
position of facts, have gained more weight thaii it  had already.232 

It was, however, not our intention, RS the reader himself will have seen, 
to favor any undertaking for the purpose of reaching the Pole. This should be 
left to the practical navigntor. The thinl.ier must finally ",top in his rcscarchw, 
not only where he finds subjective limits, but also where llature places 

. 



157 

olijective bars, beyond which nothing rciiiaiiis but, as our grcat 13oct says, 
'6 to worship the ii~xplicable." But what has becii attaiiicd by our rcvicw 
will iiot be withorit use, also, for tlie practical navigator, directly for whalers, 
as well as indirectly for the geiicrnl theory. The  latter, or, more correctly 
expressed, the comliletioii of the general geographical or tclluric systciii of 
the oceanic curreiits, was our especial purpose. 

The principal results of our researches are, iii short, as follows: As 
cgrcssive currents tliere are two streams, one froin the east anti the ot11cr 
from ttie west, tlo wiiig along the circumfcrcnce of' the circnnq~olar basill, 
where, in tlic winter, a shore border of' coniinental ice is formed, which they 
float iu the suiiiiiicr to the aperture. Thus a iiioviilg ice belt is created, of 
about; eighty to  oiie liunclretlk and twciity iniles iu width, iii wliich tlie whaler 
finds his game. . Scoresby has iiever reachccl its iiortlierii limit, but Parry 
has reached a i d  evcii gone beyoud it. The ingressive current (the Gulf 
Strcam) extciicls from tlic southwest coast of Greciilaiid to tllc ilortli coast of 
Norway. Both the polar streams, tlie eastcrii at the southwest coast of Greeii- 
lund, tlic westerii on  tlic cast side of Ne~Yf'oiiiiC~l~~iicl, sub tiicrgc bcucatli the 
Gulf Stream, as the antipolar, where the tcllll'criLturcs arc 32' to 47' aiid 
32' to 59'. The antipolar currciits (the brmiclics of the Gulf Stream) we 
see submerge at four places, on the west sides of Nova Zembla, of Spitzbcr- 
gen, of Icclaiicl, and also of South Greenli~nd, where the temperatures are 
Ltl,ont 3 8 O . 5  to  32". That there is also a current along thc central liiic of the 
hitsi1i io tlic aperture, is iiidicatccl by fi(;ts. 
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[The follon41ig papers appeared in tho '( Mittheilmigoii77 of the Gcographieal Insti- 
tute of Justus Pertlies, after the foregoing had beoii given to the printer. They contain 
the preliminary reports of the Sccoiid German North Polilr Expedition, which has just 
returned home, and of' minor espetlitioiis still io the field, tlic hbors  of all of which 
will add materially to tlie buowledge of tho northern extensioii of the G d f  S t r~ i~ t~n .  

These oiitliiie sketclics are added here iu tm11shtioIl with the view of republishing 
the scientific results bearing npon the Gulf Stream 8s soon as they :we cliLboratcc1 a11d 
published ill Gerlnany.-~PD1~0GltAP111C OPFICZ.1 



A. 

THE SECOND GERMAN NQRTH POLAR EXPEDITION, 

JUNE 15, 1869, TO SEPTE:1\IBER 11, 1870. 

Report of Captain Koldewey. 

[The espedition, placed under the direction of Cnptqin Koldewey, .who had also 
conducted tlie first’ expedition in 1868, consisted of two ships, the now steamer Ger 
mania, of 143 tons and 30-hOrSe power, under tlie immediate coininand of Captain Kol- 
dewey, and tho sailing yacht Hansa, of about the same capacity, mid comtu,zndcd by 
Captain Hegeniann. 

Tho scientific gentlemen accompanying the expedition were Dr. Biirgen, astrono- 
mer; Dr. Copeland, physicist; J%xtensnt Papr,  geologist8. and  Dr. Panscli, naturalist, 
on board of tlie Germania j Dr. Laube, physicist,, and Dr. Buchhole, naturalist, on the 
HanSa.-HYDRQGRAPIXIC OFFICE.] 

I. TIIE CRUISE OB TIIE SI’EAMER GERMANIA. 

The expedition left Brernerliaveii June 15, 1869, in presence of his 
Majesty the Icing. The ships were towed into the North Sea by tug boats 
of the North Gerinaii Lloyd, and started on their northerly course wit11 a 
breeze from the S. W. The \viiid, however, shifted soon to the N. W., and 
prevailed froiii that quarter during the foklowiiig weelis, dctaiuiiig the vessels 
so much that the first ice was not seen before the 15th of July, in latitude 
74’ 49‘ N., loiigitude IOo 50’ W. of Greenwich. The 13aiisa had been lost 
sight of, in the meantime, during a tliiclr fog off Jail-Mapen, but was again 
>ilet ill latitude 75’ N., and takeii in tow by the Germania. The weather, 
during tlie succeeding days, \vas foggy; the shilis lay 011 a i d  off to the 
southwest, and parted again, on the 20th of Jlil~r, in a fog alld through 
the misinterpretation of a signal. The Germaiiia met Rosenthal’s steamer 
Bienenlrorb, by which letters were sent home ; she then penetrated’ into the 
ice. Unsuccessful attempts to break through were matle, under steam, in 
various places, aud contiiiued to the 29th bf July,  when tlie Uieiienlrorb was 
seen aei11; then a nortlicrly course was taken alollg tlic edgc of the heavy 
ice, to try it flirther north. Everywhere, however, the ice was foL11d Col l l -  

pletely closed. In  latitude 7 4 O  N., at Isst, loose drift ice was fo~l ld ,  1,hrough 
21 
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which the ship could apparently make its way. Steam was got up, it being 
nearly calm under the ice. For twelve hours, until 10 o’clock of the next 
morning, (August 1,) no obstacles were encountered; the pieces of ice were 
sufficiently loose to steer through thein without difficulty, and nearly two 
degrees of longitude were gained, vr7heii we again came to firmly-lxxJied ice. 

The  Pendulum Islands were now in sight, and, beyond the packed ice, 
the open water, anxiously looked for, could plainly be seen, really existing 
As the ice had shown, in the last hours, a tendency to break toward the east, 
the ship was made fast to it, to wait for a change; this position was evidently 
the most favorable which could have been reached. 

For the following days thick fogs prevailed, but otherwise the weather 
was good. On the 3d of August the air cleared; we had driftea to the east, 
but the ice to tlie west had loosened more.. The Gerinania now steamed on; 
we soon came to great fields, between which, however, were channels wide 
enough for the ship to pass; in tl few instances force was required. After 
passing the meridian 1 7 O  W., we were beyond the most difficult part, and 
could proceed with more ease, until, at 5 a. m. of August 5, we came to an 
anchor in three fathoms water, on the south side of Sabiiie Island, one of the 
Pendulum group. During the passage through the ice, as. many soundings 
and temperature observations had been made as the circumstances would 
permit. 

In the succeeding days Stibine Island was surveyed, its geographical 
position proving in accordance wi’th General Sabine’s determination ; the 
niagnetic constants were ascertained, and the other necessary labors carried 
out by the scientific personnel of the expedition, all of which were finished 
by the 10th. A niouiitaia pcrmitted a filr view all around; it; was, however, 
not a gratifying one, as the shore ice was seen to be brolrcii only on the south- 
side of the Pendulum group, while to the north, between the main and Shan- 
non Island, it lay completely firm. There was 110 trace whatever visible of 
open water along the coast iiorth of latitude 74O 32’. Firin ice, some years 
of‘ age, extended, without the least break or even a crack, for some rniles 
east of the easternmost islets, the  southern coasts of which only were partly 
free. A passage, h v e v e r ,  to thk southcast point of Shaiinoii Island, and 
perhaps farther, appeared possible. 

We steamcd, redly without difficulty, to Cape I’liilipl) Broke, and found, 
also to the east of tlie island, between the ice bordering tlie const to a dis- 
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tance of ahout four miles and the packed ice, a navigable chaniie~, one to 
three miles iii width; in a few places only there was a bar of thick pieces of 

ice, through which, however, the ship could readily break. The shore ice 
was at the edge, in soiiie places, 40 fcet liigli, a warning witness of the 
ininieiise pressure of tlie fields. 

I n  latitude 75' 31' N., longitude 17' 16' W., our advance was siiddelily 
cl~eclred; the field ice connected here firmly with tlie shore ice, and no water 
at all could be seen north. The ship was made fhst to the shore ice, in order 
to wait and scc whether a chaiige iiiiglit occur; but iii vain. The strollg 
refraction of the light on the following clays exhibitcd but too plaiiily the fact 
that there was no opeii water to tlie north for a great distance. 

Under these circumstaiices it was unaiiiinously concluded to anchor, if 
possible, 011 the south side of Shannon Island, in order to explore it. From 
its mountains the nioveineiit of the ice could be &ttclicti, and ascertaiiied 
whether the fields toward the north would drift away. The shore ice 'had 
brolieii away, during the last days, from Cape Philip13 Brolie, aiid the Gerinaiiia 
was anchored there in three fathoms water at noon of August 16. The explo- 
ration of blie island was corninenced immediately, aiid continued until finished. 
Shannon Island is considerably larger than shown on tlie charts; the north- 
hasterii point lies in latitude 75O 26' N.; longitude 180 W., and the west coast 

ruiis iictlrly due north. The  island makes, on the whole, a sad impression. 
Tllere is, however, on the plains of thc west coast, in l~laccs, sufficient vegeta- 
tion to furiiish food for the herds of the 11d1-ox, which we found here. The 
first animal of this species iiiet witli was shot at Cape Pldipp Broke 011 

August 16. 
The pack ice, on 

t l ~ e  contrary, calile from tlie east closer to the coast; even the part between 
Shanl1on and Pezldulum Islalids which, ia the begiiiiiing of August, had beell 
free, now filled in. Our anchorage became morc insecure evcry day; there- 
fore when, on August 26, the scientific labors were completed, and no one could 
see a possibility for the present of penetrating furthcr ilorth, it was deeiiied 
best for the purposes of the expedition to return to  Peldululn Islalid, iii order 
io explore it also, and to prcpre  a slcigh-exl~eciitioii tor tlie cxplorition of one 
of the fiords. Our oiily hope for tllc further progress 110rtI1 in this seas011 
rested upon the gales of the autumn, wliicll possibly inight tear 811 openillg 
iii the ice. 

Our hopes for a change in the ice were not realized. 
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The ship consequently turned south again, August 27. I11 the last nights 
RO much young ice, now already about ai1 iiicli thick, had made hetween the 
drift ice that we could push through only with full steam, ofien having to 
repeat the assault in the same place. A sailing vessel would have been coni- 
pletely helpless, as there was but little or no wind.. Calms are decidedly 
prevalent on this coast in the summer, as we had occasion to  observe in both 
years. The  Geriiinnia came to anchor, at 11 11 m. of August 27, on the south 
eide of Little Pendulum Island, in five fathoms water. 

The first part of September we were occupied with the survey of the 
group a id  scientific explorations, hunting in leisure hours the musk-ox, rein- 
deer, &c. The  ice did not part; even some violeiit gales from the north 
made 110 impression on the inert niass. The  shore ice betwecii Sliaiiiion Island 
and the main remained unchanged; the ship was confined inore and more 
to closer quarters, and even an attempt to enter Gale Hainlie7s Bay failed, as 
this' also was already full of heavy ice. During the calms more young ice 
formed, *and though it hrokc :gain with each northerly wind, there were all 
the signs of the apl>roach of winter. 

On the 13th of September the Germania lay again inside of the small 
harbor on the south side of Sabine Island, in which she had anchored August 
5 .  The preparations were now completed for the sleigh-expedition into th& 
interior, 011 which the party assigned to  it started at noon of the followiiig 
day. On the pi-eceding night again young ice had made iii the straits and 
around the ship, so that we found it rather difficult to wo141i the boat to the 
old ice, which was to the westward of the ship, distant from it about four 
miles. On the  .latter, however, the water pools were already completely 
frozen, aiid the travel in the sleigh was therefore pretty quick and easy. 
During the following days we penetrated into the inlier part of a fiord (bight) 
which Bad been free of ice in the summer, but was now covered with smooth 
ice three i l~c j~cs  in thiclincss. A mountain, 4,000 feet Iiigli, was ascended, 
and angles taliell froin thc summit for thc cliartographical labors of Lieuteii- 
ant Payer. This suinmit offcrcd a fine vicw for great distances over the 
SLm-ouiiding mountains and far to the northeast over the sea. 111 the latter 
directioll, bcyolld the north point of Shannon Is1aznd, the eye could detcct 
liothing but ice. The  fields had not yet moved, and probably had never 
p:wtecl 'from i he s h r c  ice. It 110w lwovatl iucvitablc, as till Iiad expecbctl, 
that we woi&,I be conqxllcd lo  M intcr at. Sidiiic lsl~~iicl, thc oiily practicd.de 
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and secure winter-harbor on tlie cntire coast between thc pm1leIs of latitude 
770 and 74' N. 

On the return to tlie ship Lieutenant Payer discovered, 011 an island, 
brown-coal beds aiid found numerous petrifactions. The vegetation 011 this 
coal island was, in coiiiparison with that of Sha~inon Island, rich, especially in 
androinede, (heat11 plants.) Large herds of the musk-ox aiid reindeer grazed 
therc. We could kill from the tent as inany of tliese animals as we chose, 
but unluckily could take o d y  few with US, as the sleigh was already heavily 
laden. 

Those who had 
rciiiaincd there had not bceii idle in tlic iiican tiiiie ; various prel~aratioiis for 
the wiiitcr had been made, tlie ship carried further in, some musk-oxen, rein- 
deer, polar bears, and walrus killed, &c. A violent gale from tlic N. had 
blown in the night from the 20th to the 21st, but had not becn ablc to break 
and drive off the young ice; this had already a thicliness of some inches, per- 
mitting us to go over it on board. 

The preparations for tlie winter wcre now entered upoii to the fullest 
extent. By sawing tlirougli tlie ice tlie sl$p was brouglit still further iii, uiitil 
she lay in 10 feet water, but a short distance from the land. A single night 
.was sufficient for her to freeze in firmly and i~nniovable, so that neither anchor 
1101' chains were needed. After that tlie greatest part of the niovables a i d  of 

tlie provisious were trainsfcrrcd to the shore, the eiigiiic was taken to pieces, 
the cabin c&qed and fitted, tlie yards and tlie miiiiing gear talicii dowi, 
and tlie dcclr coinpletcly roofed over. On tllc sliore two obscrvatories were 

. built, one for magnetic and tlie other for astronomical obssrvutions; aiid in 
the latter the meteorological inst,runieiits were suspencled niid fixed, which 
from that tillle were read every hour. Moss was collected slid the deck of 
tile s ] l i ~  covered wit11 it some inchcs high. Lastly, a wall of S ~ ~ O W  and ice 
was erected around t11c sliip. TIic ice liad, in tlie iiiitldle of Odtober, forllied 
to tlic thicliness of fifiecii iiichcs. 

Our arrangemcnts wcre such 
that we could produce n great hcat with coniyaratively littlc fuel, and! in fact, 
the coiisumptioii of coal never excccdecl, throughout the winter, 70 p01llldS a 
day, even in the greatest cold, (-do0 ;) tlie licaters of lfeidinger of Carlsruhe 
~jroved to be most, excellcnt. Tlie l)roceeds of liuiiting duriilg the 81itnilln 

On tlie 22cl of Scptemher we arrived agtziii on boarcl. 

We now could' quietly await the wiiiter. 
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were about 1,500 pounds of fresh nieat, furnishing nearly daily throughout the 
winter fresh reindeer or niusk beef for all hands. 

Toward the cnd 'of October a sleigh expedition, in a southern direction, 
was undertaken by Lieutenant Payer and Dr. Copeland, resulting in the dis- 
covery of a new fiord, a survey of which was made. The  expedition returned 
November 4, in good health, although much fatigued from very great exer- 
tions. 

On Novcniber 5, at noon, thc sun ap1mmd, for the last time this year, 
above the horizon; it was iiot seen agsin before the beginning of February. 
Polar bears also, which had thus far been at all times around us, were no niore 
seen; the reindeer and the musk-ox withdrew to the better pastures at the 
heads of the fiords. Nature had nsauined a rigid and lifeless aspect; the polar 
night of three niontlis was before us. The gcncpl disposition of. our little 
coinpmy, however, was nevertheless very cheerful; no one feared great hardship 
or sickness, as we had all the means to coilquer successfully the rigidity of 
wider. There was also no lack of occupation or entertainment; the field 
work of the past season and the present observations were to  be computed, 
and smooth copies of the records made ; drawings had to be. made, a i d  even 
the regular routine scrvice occupied soiiie hours daily. A fine library on 
board, presentcd by publishers, was diligently availed of; besides it, a navi- 
gation school was instituted, which found much favor with the crew. Time 
thus passed quickly; Christmas, the middle of the polar night, came before 
the absence of the daylight had been much felt. The  only annoyance were 
t h e  frequent snow-storms from the north, some as violent as hurricanes, 
which often prevented for days all inoving about in the free air ancl even. 
under the roof of the deck. The snow, in the form of fine dust, penetrated 
through all the joints and crevices of the wall and the tent-canvas, so as t o  
cover the deck in places some feet high. The heaviest storm, and of longest 
duration, blew from the 16th to the 20th of December, with uninterrupted 
violence, often in hurricanc-like gusts, which made the ship, although it was 
firmly frozen in the ice, tremble from the keel to her tolls. 

This northern gale brolrc the ice which already had attained a thickness 
of sonic feet, 300 paces south of the ship, and also cast of the island, so that 
now a narrow channel of open water was visible along the southern coast. 
We were tliankfilf that thc s n d  size of the ship had permitted her to be 
brought so close to the shore; a h q e r  vessel, which must have remained in 

This was the last of'all the greater excursions for 1869. 



16  to 18 feet of water, would surely have broken loose, and must have been 
lost among the ice so violently agitated by the hurricane. After this gale the 
weather was quiet for some days ; light and warm southerly winds raised the 
temperature, which had been as low 8s -177' to - 1 9 O ,  at Chrisinias to 
+ 2 5 O .  This, however, was, on account of the arrangements against the cold 
weather, in t,he cahins more inconvenieilt than the severest cold. Christmas- 
Eve was celebrated with open doors, and there was dancing on the ice in the 
starliglit. A small Christ mas-tree, composed of evergreen heath plants, 
(andromeda,) was lit, the cabin decorated with flags, aiid on the table the 
gifts were exhibited which friends at home had laid iii for the purpose. 
Every one received his part, and happiness reigned throughout the ship. 

Afterihe holidays the various problems to be solved with the chaiige of' 
the weather were thoroughly considered. Preparations for tlie sleigh-excur- 
sions of the spring were entered upon at once; tents, covers, boots, and other 
apparel were either made new or altered, according to our own experience 
of the last fall ; sleighs were repaijed, cooliiiig utensils made, provisions 
packed, &c. 

On New Year's Eve we bade adieu io thc old year which, with the 
exccption of but few mishaps, had in the wholc been fiworable to us, and 
entered upon the new with the best hopes. 

January brought mostly beautiful and quiet weather, thougli again a 
temperature of from -13' to -doo; so that many astronomical and mng-  
netic observations could be made. The aurora borealis aplleared in its sub- 
liinest glory, and was carefully observed by Drs. Bargeii aiid Copeland, who 
obtained valualde results. 

In the last days of Jaiiuary the twilight at iioon grew gradually brighter, 
and the nieteorological instruinciits could be read for some hours without 
the aid of a lamp. Everybody loolied longingly for the appearance of the 
suii, now soon to be expected, the long absciice of daylight at last bcginniiig 
to influence the good humor. On the 3d of February, the sky being com- 
pletely cloudless, we saw with great joy, from the surniiiit of a near mount- 
ain 800 feet in height, the sun rising at noon above the horizon in full  
splendor. 

As far 8s the 
eye reached. nothing but a coiinccted white mass was visible; no ~ a c k  or crev- 
ice anywhere ; all frozen close together. only aloiig the coast was thin young 

At the same time we had also a view over the ice outside. 



ice, as since tlie Decenilier gale each successive strong blow had partly torn 
the freshly ‘formed ice. 

With tlie apliearance of the sun business was entered upon inore lively ; 
greater excursions were made into the interior of the island, in which, how- 
ever, the always armed parties had to use great precaution agaiiist the polar 
bears, which now began to stroll about ; ncvertheless some surprises occurred, 
happily without serious results, though the attacked were sometimes pressed 
hard; oiie of the scientific geiitleineii received an ugly wouiid in the head, 
and was carried along loy the loear inore than 200 paces; he recovered, how- 
ever, in a few weeks. The  astronomers began to lay out a base for the 
measurement of an arc of the meridian. But snow-storms set in again with 
the greatest filry, and it became so cold that the theriiioineter fell to its 
lowest figure Chis winter, (-400;) we, however, had not the pleasure of seeing 
the mercury frozen. The  winter, in general, was not a very severe one, and 
the temperature 011 the whole pretty even, which may be attributed in part to 
the water openiiig with each storm. 

I n  the beginning of March all the preparations were finished for tlie 
first great sleigh-excursion north, the objects of which were especially geo- 
graphical exploration and hypsoiiietrical measurements. We left the ship on 
M a k h  8 at 9 a. in. iii two sleighs, maniiecl by twelve men. The  second 
sleigh, under command of Mr. Sengstake, the fil-st mate, was to provide the 
principal sleigh during the first week with provisions, to leave a small depot, 
and then to return on board in order to prepare for the excursion of the 
astronomers who intended to explore the area over which the triangulation 
for the iiieasuremeiit of an arc of thc meridian was to he laid. 

Our voyage in tlie beginning, as far as the young ice of one year’s 
growth reached, was quick and easy ; but as soon as we came to the old ice 
the Toad became worse with every step. The  storms had tori1 large holes 
in the snow, and although the latter was hard and firm, the sleighs nioved 
with such difficulty that all hands were compelled to draw first the one 
sleigh, and then return for the other. After a ‘fiitiguing day’s march we 
had not reached the northeast end of the island; the sleighs had iieces- 
sarily to be lightened, and provisions were deposited in a covered place; the 
tents were then put up for thc night. The next moriiing we went on, but 
with 110 lictter success; it was concluded, therefore, to add two ‘men to the 
greater sleigh, to enlarge its tent, and send the smaller sleigh back at once; 
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these labors were finished in the afternoon; Mr. Sengst;ike wciit back, a11d 
we erected our tent about a mile froin tlie iiortlicnst end of thc iilaud. The  
tcinlierature had, in the mean time, fdleii to -290, b,ut our covers gave us 
sufficient protection. Much was yet to he altered ill our arrallgements ; 
we found that oui mode of life had to be simplified lnuch, in order tu ll~&e 
better progress; the dead we;ght of the sleigh could peyhaps be lesselled ' 
sixty to eighty pounds by reducing the utensils and the apparel to  tlie abso- 
lutely indispensable. When, therefore, 011 the next morning the telnl'era- 
ture was found to be still so low that tlic sleigh could be drawn over the 
snow only with tlie greatest difficulty, we turiied liomcn~nrd to carry out 
these varioiis changes. We left the provisions on a iiiouiitaiii, and arrived at 
the ship in tlie afternooiz of tlie l l t h ,  a little frost-bitten, but  otlierwise well. 

A series of violent gales would have 
preveiited all progress, and compelled us to reiimiii in the tents, whicli is 
inore wealreiiiiig tliaii tlie mast fntiguiiyg inarch. At last the weatller 
apl~ciwed to  chnnge for tlie better ; the iicw anti inore siinple arrangements were 
made, and we started ngaiii on the 24th of March. I3ut tlie teniperature had 
not changed in the great ice desert north of the Peiiduluiii Islands. We 
again found -29' ; nevertheless we made fhir progress dnriiig tlic first days, 
marching from eight to teii miles over the hilly ground, and we would surely 
have reached a far higher- latitude if the permaimit snow-storm blowing 
directly from tlic iiortli bad not proved a11 unconquerable obstacle. We 
were compcllcct, soinetiines from two to three days, to lie in the tents, firinly 
incased and exposed to all hardships. l~ortnnnlcly oui- tent was so well 
arranged that no storiii could destroy it, and we were entircly secure in that 
respect, but the fine dust penetrated everywhere, aiid everythiag in the tent 
was covered by iiiches of snow.. Part of the latter melted from the cooking 
in tile tellt alld fro111 tlie warmth of our bodics; our clothing and covcrs 
became wet, we shivered constaiitly, and siclilless aplieared unavoidable. 
Our streizgth grew less, notwithstanding that the sdn c;lnie* out for a few 
days; greater rations had to be allowed than estimated for, and snow had 
frequently to be uscd to quench the thirst. Good luck willed that at Hay- 
stack, which we reached on April 3, aiid which is not an islaad, as here- 
tofore sl1pposed, but connected with the main, we shot a polar which 
furiiished fuel and some meat. 

It was fortunate tliat'we retunled, 
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I n  latitude 76' 24' N. we canie to a region in which the s11ow lay 
relnarI<ably loose, SO that we bad to wade though it sometimes to our knees ; 
the storm which everywhere else had macle the snow llarcl and firm had here 
apparently not touclicd it at all, With all exertion we could make b i t  two  

miles a day, Iieepiiig always the main to our left. Further on we soon 
T h e  coast of Greenland 

runs out here into a great bay open to the south, to the east of wliicli a long. 
toiigue extends, with ail islaiid before it, toward the south ; the high land 
to the north bad protected the bay from the storm, and thus the snow 
under the lee of the coast remained soft and high. T o  come out ngaiii from 
tllis bay we had to turn east, when we reached a small biglit, which neces- 
sarily had to be our northerlimost point. The great exertions of tlie last 
days, and the low temperature, still below -13O; had caused a mpid coil- 
sumption of OUT provisions, while the storms hnd detainctl us so much. All 
that could be done now was to Ascend a few hcights near the coasts, which 
would give us a clear view over the land and ice. A terrible snow'-storni 
from the north raged again for the next three days without any interruption ; 
we had to shorten the allowance of provisions ; it was necessary, however, to 
ascend some of the heights, a d  bcfore doing so we could not thiiik of Icav- 
iiig On Good Friday, (April 15,) at last, the wcathcr cleared up, and we 
could start for the hcights. After marching twdve miles north w e  came to a 
mountain of about 1,500 feet, which we ascolicled. It is situated in latitude 
7 7 O  01' N., and about longitude 1 8 O  50' W. of G-reenwich, and from it the 
coast extends due north nearly in a straight line. The  view over the sca 
exhibited, as expected, an uninterrupted field of' ice clear to  the liorizon, 
over which tlicre was a white ice-sky ; the ice was covered wit11 ilnmense 
humps, far greater tlian those to  wliich we had lieen accustomed at Pendu- 
lum Island ; along tlie coast, to about a distalice of four miles, lam1 ice 
extended, but that also was of older date, and had evidently been tuicliskxrbcd 
for some years, Thc whole had the a]q~earance of a b u h d i  built for clcrnity. 
As soon as Lieutenaat Payer hac1 finislied his observntions we liurricdly 
p~shcil for our tent, as we saw ngaiii sure signs of 3 iiew gale brewiiqr, alld 
we ~isil just arrived wlien it broke oil us with tremendous fury. 

Sttt,urday, April 16, in the afternoon, we were able to start back for the 
ship. We now intended to travel at night, as we would tlien have the sun 
behind us, and could rest in the daytime more comfortably in the tent. 

'learned the cause of this looseness of I the snoif?. 

- 
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Forced marclies wcre to bc made, to reach the ship as quickly as possible, as 
a second slcigli-expeclitioii, ..under conimaiid of Lieuteiiaiit Payer, for tlie 
cxploiatioii of the fiords, had yet to be undertalieii bcfore the tliaw set iii. 
Grcat exertions were made, but the fresh meat afforded good iiiitriiiieiit ; the 
fat of the 1 d e r  bears, which we secured, gave cxccllciit, fucl. Thc storms, if 
iiot too violciit, contributed to speed OW travel, pusliiug along the sleigh, to 
wliicli we liad added a sail. 

Now, however, we foulld 
how niucli wc had lost in strciigth, notwithstaudiiiff the good food. A dread- 
f ~ i l  feebleness overcame evcry one, nud iiearly all suffered froiii violent cramps 
in tlie legs; but quiet and care on board restored all liaiids soon. 

The sleigh-expedition for the cxploratioii of Ardc ticaide Inlet codd 
start in the afieriiooi~ of May. 8. Oidy two of the iiieii wlio liad accoiiipanied 
tlie first expedition, although not unfit for duty, were iiot strong eiiougli for 
a distant foot-travel. 

Suine ininor sleigli-excursions, for gcodetic operations, had been under- 
taken, during our absciicc, b y  the astroiioiiiers, and a part of the basis hatl 
bcen ~mcasurcd. The ship had assumed a different appearance, as the wiiitcr 
covers liad been rcmoved, &c. Violciit galcs, however, had also liere retarded 
progress, and, in adrlition, the polar bears had, so to slieali, laid siege to the 
ship a d i t s  vicinity, so t1iat"thc utinost precaution ha4 been necessary to avoid 
jittal accidents. A uuiiibcr o f  thcse auiiiids had bccil shot; to drive them 
off was fouiid iiiipossible. 

Thcse drawbaclis were the cause that tlie gcoclctic eqeditioii of the 
astronoiiiers could not lcave before the evening of May 14, quite late for the 
use of sleighs, as the tliaw sets in vcry.suddciily, and tlic snow then loosens 
and melts with surprising rapidity. This expeditioii liatl to contend agaiiist 
very great dificulties. Toward the ~ 1 ~ 1  of l \ l i ~ ~ * ,  c&, t h ~ ~  I 1 d  to ~ a d e  through 
water, and the glacier rivulets grew, in the begiiiiiiiig of JWC, SO violciit i h t  
it was very dangerous to cross them. The lttbors, ho~vcver, were completed 
satisfactorily. On the return, the sleigh, with everytliiiig that could not be 
carried by the crew, had to be left iii lntitndc 75O N., in order to reach the 
ship by forccd ninrclics. 

Hc  hid met -\vith 
ullexpcted difficulties. The rIrea(1fIll s~orllls jy~Iic11, oil tllc cc);Lst, had every- 
wllerc liidciied the siiow, 1 1 x 1  raged ticross the fiords wit11 thc co~iir,zry 

On the 27th of fkpd  we returned on board. 

Licuteiiaiit I'ayer rcturllcd 011 tllc 29th of ~ i i y .  
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effect, clepositiiig loose snow to such a depth that all sniik clowii into it t o  tlie 
waist, and the freight of tlie sleigh had to be cagied picce by piece. I n  this 
inaiiiicr only a clistaiice of a few huiidrecl paces could be travclecl a day, with 
thc utmost exertion. A view froin the summit of a iiiomtaiii showed that iio 
better road coulcl be hoped for, a id  tliercfore it was clccided to return. Tlie 
escursioii, however, was not without valuable results ; s o i k  liulidred petri- 
factions and fossil plants were brought 011 board. 

The time for sleigh-excursions had iiow passed, .but snfficieut rest mid 
recovery fro111 the toils aiicl exertions of the last iiioiitlis conld iiot be thought 
of; aiitl but a few days could he allottcd for it. There were still siiiall excursions 
rcqL1ircd for the coiiildetion of tlic surveys arid for botaiiical and zodogical 
purposcs; thc ship was to be iiiatle ready for sea in a11 licr parts, and 
iiinch was to l x  tlonc by tlic few available fbr it, Though tlic best testiiiioiiy 
innst bc givcii to tlie CFCW, cacli of whom was eager in thc worli, much that 
was desirahlc liatl to  lie lcft midoiic, and it WLZR iiiipossilile also to fiiiish coni- 
pletely all the sciciitific labors wliicli lind lxeii initiated. 

The tliawiiig proccss wciit oil slieeclily ; the tliicliness of the ice, which 
Iiatl, in May, bccii G feet 7 inches, decreased sooii soiiie feet. T o  tlie east 
aiid south of us tliere was already iiiuch open water; the shore-ice broke off 
gmtlually oii the edges. 

July 10, in the evening, the ice witliiii the harbor iii which w e  were 
still firmly ciiibctldecl, liegaii to iiiovc, 'rind wc driftccl out of the barbor to the 
southeast. The S;LW were piit in operation to cut a passage through tlie icc, 
whicli still was 3 feet in thickness. During thc iielit afternoon a cha~incl, 
suficiciitly wide to pass through, had been sawed ; wc steaiiied witli hurrahs 
out of our icy prisoii, but inale agaiii fbr thc harbor, now nearly free from 
ice, wherc we arrivecl after a f'cw hours. Soinc necessary labors were yet to 
be coiiiplcted, a id  a boat expcditioii to the Esquimaux huts 011 Clavering 
Islaiid to be iiiade, before reriewiiig our attempts to penetrate north. 

Tlie coast. was 
found cntircly free of ice to Cape Borlncc Warren; iii Gale-EIainke's gay, 
I~owcvcr, it lay yet in parts firmly, but we were able to row to Cape Mary ; 
the rcniainii~g four miles to the village visited by Clnveriiig bad to be macle 
on'foot, a .very tiresome tnslr. We found the village wliere it was p~aced oil 
the ~ l ~ a r t ,  b ~ t  tlie hiits were long ago abandoned n11d clecnycd ; two, probnbly 
the same \vhich had lieen h l l l l t l  inhd~itctl  hy Clnvcriug, wcrc cvidciitly of' ti 

b 

Tlic boat expedition sailed July 14, in tlie afternoon. 
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more recent date thaii the otliers. We exainiiiecl the lints as thoroughly as 
tlie bad, raiiiy weather would permit, aiid returiied to the boat. Tlic icc in 
the bay was iiow brealiiiig and the water, close to the shore, in most placcs 
nlreacly fiee; inaiiy picces, two years old, were floating about, a sure sign 
that the bay had iiot been entirely free in 18G9. 

The  Germaiiia 
was iiow ready for sea, aiid we steaiiiecl north in the moriiing of the 22d, 
coiiiilig-to again at Cape Philipp Brolie, to reconnoiter first, froin tile nioU11- 

tain, the state of tlic ice to tlie north. Thcrc TWS again a cllalliicl aloiig the 
shorc ice, which nplmirctl to  extend pretty far to Ihc north. 

On the rctmn to  the ship nii uiifortiiiiatc circixiiistance was iiiiexpectdly 
cliscovcred, which fiiially cxcrcised a coiiiiiiaiidiiig iiiflueiicc on tlic discoveries 
of the suiniiier, aiitl iiiade aii early wit1itir:iwal fioiii thc ice iicccssnry. l’lie 
tubes of tlie boiler bcgaii to leak, aid it I~ecnmc cvitleiit that the latter 11wa1d 
IIC unfit for use before long. Without stcaiii, Iiowcver, as oiw exl~cricnce 
had sufficiently demonstrated, but little could be cloiic 011 this coast, wliere 
calms prevail in the summer, during the short tiiiie in which navigation is 
practicable. The tubes were repaired as completely as possible, a i d  we‘weiit on. 
Asceiidiirg through the narrow chaiinel between t h e  shore ice and the packcd 
ice, we reached the parallel of latitude 75O 29’ N., close to the northeast cape 
of Sliniiiioii Island. Hcrc our progrcss was stopped by the same ice-barricr 
whicll we hac1 fouiitl in this viciiiity the last year. Thc heavy ice, hcrc in 
general much higlier than at I,hc l’cnclululn Islands, joined tllc shore ice, 
aiid tlicre were no signs wliattevcr of‘ its brealiiiig sooii. Froiii tl iiiouiitniil of 
the island near the cape, about 500 feet in hciglit, we saw to the north nothing 
but, firin ice, aiid a strong refractioii of the light disclosed tlie stiiiie state also to 

tllc east of the high laiiel before us, (latitude 7 6 O  N. ;) oiily 011 the south 
side of this land a single iiarrow strip of water was vjsible. We reiiiaiiicd 
for some days close to the shore icc, bnt were not aldc to perceive the 
slightcsi motion in it. la the iiieaiitiiiie the wind hi shifted to the’ south, 
5nd was setting iiito tlie bay so iiiucli drift ice thit we ~ e r c  nearly incased 
agaili; and cluriiig calms iiiuch young ice formed. We, therefore, liad to 
ret reat, and it was uiiaiiiinously conclndcd to nlmiicloii tdI further attempts to 

. peiietrnte north, as in order to do so we s~ioiilti llfive to break thro1dl to 
Mitndc 77’ N. without iiinliing any new (1iscovcyicp, niid t l ~ e   oiler Inight 
give out cutircly, which W O L I I ~ ,  in a11 pyol~~)jl i ty,  ]lave l d t  the sliip h d p  

We arrived back oil board iii the inorliiiig of the 18th. 
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lessly einbaycd. On the 30th of July we steamed south in a thick fog, feel- 
ing our way along the sliore ice, and now and then breaking through a chain 
of drift ice. 

On the 3d of August we came to anclior south of Cape Broer Ruys, 
intending to explore that coast, as the ice still lay firmly to the southward 
and westward, and on the 6th a boat-expeclitioii was made to examine Mack- 
enzic Inlet which, ho~vever, was fbund not to cxist; a level valley had evi- 
dciitly been iiiistakeii for an iiilct, and what is sliowii as Bennett Island on 
the chart coniiects witli the main-shore. Therc were uuinerous reindeer 
in the valley, so little shy that five were killed in a short time. From tlic 
snmiiiit of a inouiitain a considerahle 11unibcr of swimming icebergs were 
sceii to tlic south a i d  the wcst of Bennctt, which appareiitlq: wcre coming 
from a great fiord. We thcreforc went next day in the boat in that dircc- 
tion, but after rouncling Bennett, aiicl on arriving at Capc Franlrliii, the shore 
ice was also there found to lie firmly, barring our progress in the boat. 
From the suminit of a mount we .saw the fiord which we had expccted to 
find there, and it seemed entircly free of ice; we cqncluded on the next 
morlii& to draw the boat over the intervening field, but tlie latter broke 
during the night aiicl began to iiiovc to tlic east. Lieutenant Payer and Dr. 
Col>eland asceiitlecl another iiiouiitaiii about 4,000 feet high, from which they 
saw that the fiord was fhr too extensive for an explorttion increly in the 
boat, and that, we would have to bring the ship in, there being 110 impedi 
ment after pushiiig through thc drifting ice. We immediately retnrned to 
the ship and started stcam; thc boilcr had been inended again, so that forty 
pounds could be carried. The sliore ice was broken through without any 
difficulty, and we then steamed between the icebergs. The  further we pene- 
trated the milder became tlie temperature, and the warmer grew the water; 
the scenery was grand, truly Alpine. An unknown country, the real interior 
of Greenland, more and more beautiful and imposing, opened to our astonished 
cyes. ' Numerous glaciers, casca(les, and torrents caine down from'the nionmt- 
ains, wliich ascended h i g h  aud higher. Further to the north an iinmensd 
glacier was discovered, surely the source of lnally icebcrgs; in steaming to 
the west and southwest morc nuinerous branches of the fiord opened; no 
end was to be seen of it. But, unfortunately, the boiler again broke down 
after twenty-fbur hours' service, aiid we were compelled to come-to uiider a 
glncier of about 1,OOO f'cctj ill llei&t. lnmediatcly 1111 iicccsmry labors were 
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set on foot for the exploration; triangulations were carried out, iiiouiitaiiis 
measured, and the entire country surrounding us carefully inqped. Mount- 
ains in the interior, in about loiigitudc 3 2 O  W., were ascertaiiied to  be as 
high as 14,000 feet, From A glacier nearer to the coast, tlie summit of 
which, 7,000 feet in height, which was ascended by Lieutciiant Payer, Dr. 
Copeland and Peter Ellinger, the bmc1ling of the fiord was seen to extend 
everywhere apparently limitless. 

111 the ineaiiwhile the boiler had again been patched as well as it c o ~ ~ l ~ l  be 
done; it was, however, evident that in a sliort time we would have to shift 
entirely without stenin power. On tliis account, aiid as the season \vas well 
advanced, it would have been iiiipru(leiit t o  1111sli tlic sliip deeper into thc fiord ; 
for, if the boiler failed again, say seventy iiiilcsinsitle of it, the sails would 
hardly have brought us out in time, as calms lircvnil there during the suiii- 
mer, and TYC would have probably bccii compelled to stay a second winter ; 
the return home was thercfore dctcrmiiied 011. 

We aiichored for the last time at Cape Broer Ruys, and saw from its 
suinniit that the paclipd ice, although nearer tlic coast, was still loose cnough 
to allow a passage. We steamed, though iii a thick fog, without difficulty 
bctwecii the field ice until the 1Gtl1, when we met tliicli ice, through wliicli 
we had t o  break, but tliis was the last effort of tlic boiler ; ilic water poured 
ill streanis out of the tubes, and stcaiii had to  be blown off quickly ; we hnd, 
liowcver, reached iiiore open water. 

We had, 
. between the ice, one more 11cavy s tom, in which the ship provcd again her 

strength and solidity. 
ing of August 24, we reached the open sea, in latitude 72' N., longitude 14' W. 

In tlie next days, daring caInis, soiiie deep-sea soundings were riincle to 
1,300 fathoms. It was OUT iiitciitioii to pass between Iceland and Faroe 
Islancls 011 one side, and the Slietlaiid Islaiids on thc other, in order to ln&c 
there marc extensive deep-sea soundings and temperature obscrvntions, but 
the prevalence of violent gaIes prevented tlie former and Iiiiiited the latter; 
some of these, however, show very iiitcresting results. 

We could not 
understa11d for what cause otlier ships, thc nationality of which we could 1mt 
iiiake out, answered by rockets. On tile inorliilig of Seyteiiiber 11 Lniigeroge 
Calne in sight, but off Wangeroge we could not discover the barrel buoy, the 

The other part of the horiic voyagc. was innde under sail. 

There were b u t  few inorc d a q p x ,  and, on the even- . 

Near Helgolaiid we seiit u p  rockets for a pilot, ill vain. 
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extreme mark for the entraiice of the Weser; the light-ship also was not 
there, nor the Wangeroge spar buoys. We could not find any explanation for 
all this, and made for a large ship, the masts of which we saw in the outer 
Jalide. Coining nearer in we found that we had a fleet of' war vessels before 
us, but we could not yet make out the flag. A shot brought us to; officers 
of our navy came on board, and we learned, to our greatest astonishment and 
joy, the grand events of the last months. . 

We obtaiiied tugboats and pilots for the Weser, and in the evening of 
the same day we anchored again at Bremerhaven which we had left four 
hundred and fifty-three days before. 

The  ship, built, by.J. C. Tecklenborg, i n  Bremerhaven, has, during the 
entire cruise, provcd excellent in all respects, and especially well fitted for 
Arctic uavigdion. Hcr small size was fiivorable for quick and easy inaneuver- 
ing in tlie ice, and, consequently, for a speedy progress before bhe openings 
made could close again. Hcr m a l l  draught permitted us to  beep close under 
the land, and thus to be better protected against the heavy ice than a larger 
ship would hnvc been. On the bow she had been streii@ened so much that 
the most violent 1mxks of the ice, even when at a s p e d  of fivc or six knots, 
had 110 effcct at all. Ifcr sharp I d d  prcventcd all pressure which might 
linve cadangered thc joiiits, as she could Iill herself readily. The stcam power 
provcd, contrary to all expectations, suficient ; with a pressure of forty 
pounds four and one-half miles pcr hour could readily be made in quiet, water. 

All the experience of the cruise demonstrates that, at least on the Greenland 
coast, the eiiiployment of larger vessels for expeditions of discovery and exl3lor- 

Iinprovements 11iiglit, however, be inatle, for the 
purpose of still greater safcly. 

The  following is added from the preliminary reports of the scientific 
meinbers of the expedition: 

Doctors Borgen and Copelalid have made, throughout the cruise, a con- 
nected series of' areometric observations, which have given very interesting 
results, especially in the icc. The surhce water in the bays, as also at greater 
distances from the shore, was found, in 'the summer of 1870, to be of extraor- 
dinarily small density, on account of tlie great quantity of fresh water which 
emptied into the sea from glaciers; below the surface, on the contrary, the 
water proved to  be considerably denser, changing, in lesser depths, pretty 
suddenly, but then increasing the density gradually. With the aid of these 

- ation would be dangerous. 
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observations examinations will be inade in regard to the dependency of 
the density from tlie temperature, and to the temperature of the sea water at 
its maximum density. 

Astronomical observations were, for the most part, limited to the detcr- 
inination of geographical positions, made at all points where a landing was 
effected. The position of the winter h a d ~ ~ r  was fixcd by a great number of 
observed altitudes of stars and of the sui], and, besides, by the observation of 
ihc eclipse of the sun of August 7,1869, of lnoon culminations, of occult,ztions 
of stars and of the satellites of Jupiter. The preliminary computation fesulted 
in latitudc 74’ 32’ 20‘’ N., longitude Ih 15“ I5’= 18’ 49’ W. of Greenwich, 
very nearly coinciding with l,he results of the observations of General Sabine 
at thc same place forty-seven years before ours. The final establishment of 
the longitude requires yet a comparison with corresponding observations at 
the various observatories. 

Throughout the winter stay meteorological observations wcre made, with 
two barometers and at  least three thermometers. From October to May 
these werc read every hour; before and after that time, every secoiid hour. 
The mean annual temperature of the winter harbor was found to be 1 1 O . 7 ,  
thc coldest temperature observed being -4OO.5. During the winter, espe- 
cially in April, storms from the north were prevailing of a force unknown in 
Europc. An anemometer of Robinson, though constructcd so as to measure 
tlie strellgtli of the strongest- winds in Europe, was blown to pieces by one of 
these storms which showed a speed of more than sixty-seven niilcs per hour. 
In the violent puffs of wind the mercury in a marine barometer of Fortin’s 
construction fell several millimeters, (down to 5.) 

After the observatories had been built and some difficulties overcome, a 
series of magnetic observations was made. From December 21, 1869, twenty- 
four hours were devoted every two wecks for the observation of the oscillat,ions 

. of the magnetic declination, which were referred to the preceding and the 
subsequent absolute determinations of the declination. I n  these observations, 
as also i n  the nietcorological, Doctors Borgen and Copeland werc assisted by 
the commander of the cxpedition, by officers Scngstakc and Traniiritz, m d  
by I’cter Ellinger, seaninn. An iaductioii inclinatorium was einploye(i for the 
first; time in the Arctic regions ; it has proved, as had been expected, the most 
appropriate instruhent for the estalilislllllent of this constant. ‘IYE lllagiietic 

23 
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intensity was ascertained, in the summer of 1870, by several careful observe 
tions. The  preliminary values for the winter harbor are : declination 4 5 O  W. ; 
inclination 79' 50'. Besides these, the magnetic constants were ascertained 
at many other pl'aces by smaller portable instruments. 

0 1 1  12ie 11th of September the first aurora borealis was seen, and since 
that time this phenomenon was the subject of' various observations which, 
unfortunately, were much interfered with by the gales of the winter. It gen- 
erally began with a bright arc which formed in the southeastern quarter of 
the he;ivens, in various altitudes above the horizon. From this arc rays and 
irregular spiral streaks of light extended generally all around, converging near 
the zenith; the exact point of convergency was well determined in several 
instances. As was expected, its altitude above the liorizon was found to be 
exactly equal with the magnetic inclination, aiid its azimuth equal to the 
declin a t' ion. 

Greater oscillations of the magnetic needle, in conjunction with the aurora. 
borealis, were observed only once; when, for a second time, the oscillations 
were very great, (amounting to several degrees,) the sky was unfortunately 
obscured. Frequently, however, the needle remained very quiet when there 
was a very bright aurora. 

I n  the spectroscope a bright line of greenish-yellow color showed, the 
position of which, with reference to the natrium line D, was ascertained after 
repeated failures; it lies between b and D, distant fiom the former about one- 
third of the distance between both. More accurate data cannot be given for 
the present, as Kirchhoff's solar spectrum is not at hand. On the hoiiic voy- 
age we had occasion to observe, in the vicinity of the Slietlnnd Islands, ai1 
aurora which completely coincidcd with those observed on Sabiiie Island, a i d  
showed a very sharply defined point of convergency. 

One of our problems was a recoiinoissance for the measurenient of a 
degree of the meridian, which it is proposed to carry out at  a future time. 
With prominent authorities we believed that we could not solve this better 
than by a possibly accurate triangulation, by which good information could be 
o ~ a i n e d  in regard to the topography, signals, atinospheric relations, &c, 
~+epar&ons for this were made throughout the spring, and the triangulatioii 
carried out in &.fay, Julie, and July. 1 be unfavorable state of snow permitted 
the ineasureme~~l  of only a slnall arc of forty ininutcs, and only at sixtecii 
stations of the seventeen selected, for the same cause, could the angles be 

r i  
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measured, - We have, however, become fully convinced that no serious obsta- 
cles will be fouiid iii the final ineasuremeht, especially as the weather in 
summer is favorable aiid the air is always very transpareiit, aid, with a cov- 
ered sky and during the night, very quiet. 

When in the fiords we were able to ascertain, in a short time, a daily 
forward movement of a glacier ainouiitiiig to five inches, with the probable 
error of hardly one inch. 

Photographs were obtained in coiisiderable numbers. 
Lieutenant Payer conducted tlie geographical labors : a trigoiioinetrical 

triaiigulation with (lie theodolite aloiig tlie east coast of Greenland and over 
the islaiids off, aiid the fiords within it, on a basis incasurecl 011 Sabiiie 
Islaiid ; the triangle points were marked by pyramids of stone, I'iypsoiiietric 
iiieasureineiits weix doiic with tlie theodolite, aiid with niercury aiid aneroid 
baronieters ; and the suinmits of iiiany mouiitaiiis were ascciided for the 
purpose. The chart will also show in detail great iiiountaiii ranges in the 
interior, with their glaciers. Close 'to the coast were oiily the beginnings 
of glaciers, mostly created by local agencies, (drift-winds, &c. ;) tlie interior, 
oii the contrary, contains a grand glacier developmeiit. The  largest observed 
had a longitudinal axis of sixteen to twenty-four nautical miles ; of the largest 
of all the glaciers of northeastern Greenland we saw only the precipitated 
inass. The  greatest glacier walked over by meiiibers of the expedition 
lileasurcd twclve milcs in its longitudinal axis. 

Tile sliow liiic, so called, is as little perceptible in Grcciilniid as 011 the 
Alps ; there is only. a deiiiarliation line of glaciers. In coiiforiiiit,y with 
Alpine experience the Greenland glaciers also show an ciioriiious decrease. 

The highest mountain measurcd was fouiid to be 14,000 feet high, and 
lies at a distaiice from thc east coast of a third of the width of Greenland; it 
is probable, however, that h i g h  inouiitaiiis exist. 

Lieutenant Payer advtliices thc opinion that Grccdaad probably is a 

complex of islands, which, separated by fiords and iiiznleilse souiids, are af 
very different size. 

The gcological foriiiatioii of East Greenland is prcpo1ldcriligIy crystal- 
liiic ; there are, especially, syenits rcscinbling gneiss, frequently with Iodes of 
Ixisalt. On the coast brown-coal foriilatioiis were met with not 11nfreque1itly. 
Tile gcological collection is considcrablc, especially petrifkctiolis fossil 
p l d s .  

*, 
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The labors of Dr. Panscli were those of' the surgeon and *iiaturalist ; 
liappily he had not iiiuch to do in the former capacity. We d l  have returiied 
wcll; the niemberi of the expedition have all proved strong enough for the 
exertions which were rcqnired of them. All the amaugerneiits and the sup- 
plies (as provisions, clothing, heating, and airing aplmratus) were found to 
answer admirably. There was no sickness at all except two wounded, and 
the winter stay has not affected the healtli of any one. It 'must be stated, 
however, in this connectioii that hunting has furnislgd about 5,000 pounds 
of fresh meat. 

The scientific results in botany, zoology, and ethiiology during the stay 
on the coast, considering the iiiaiiy obstacles and 'difficulties, must be called 
satisfactory. As the expedition remained there the four seasons, thc eiitire 
vcgetable and aniinal life can be reviewed. The vegetation was found 
to be very diversified according to the locality; in oiie place waste an poor; 
iii the other luxuriant and mniiifold. We saw nicadows, and we found 
butterflies; mosquitoes were at tiines i o  iiuinerous as to be very annoying. 
Very maiiy herds of reindeer were seen, some nunzbering fifty head; it is 
especially remarkable, and was not expected, that we met the musk-ox, not 
only singly, but soiiietiines sixtcen head together. Among other animals the 
lcininings and erniiiie must be named. Walrus were also fouiid in school&, 
but wliales were not see11 on the east coast; fish, Iiowcvcr, werc foulid on 
the coast as well as in the inland waters and salt-water lakes. Bids  were 
fewer than we expected; grouse, gulls, ducks, divers, crows, and various 
singing birds hatch there. The lower order of animals is rich aiid interest- 
ing. We did not meet with Esquiinaux, and saw no fresh traces of them ; 
bui, the inarks of' old scttlemeiits were found nearly at each point visited. 
The  huts of the Esquimaux village, described by Clavering, were much 
decayed; they hac1 probably been abandoned soon after his time, that is, 
forty years ago. A dozen well-preserved sliulls from Esquiiiiaux graves were 
brought home. The utensils fouiid at various places-as for iiistaiice slides of 
very large sleighs, dog skulls, kajak oars-iiidicate that the people who have 
l i d  here, colr111ared with other Esquimaux, were by 110 means of the lowest 
or;ler of cnltnrc. 
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2.-THE CRUISE AND LOSS O F  THE SAILING- YACET BANSA. 

[FROM A PRELIMINARY REPORT BY TIIE BlZEMEN COMMITTEE.] 

After tlie Haiisa had, for the last time, lost sight of the Germaiiia, on 
July 20, 1869, she was steered north, in order to pciietrate between latitudes 
74O and 7 5 O  through the ice for G r e e d a d  She succeeded in approach- 
ing the coast on tlie 24th of August to withill twenty-four miles, aiid a boat 
went about eight i d e s  iiearer, but ,211 attclnpts to rcacli tlie coast were in 
vain, and on the 19th of September, in latitude 73' OG' N., and longitude 
1 9 O  18' IT., the ship was completely frozen in. In  the shiy's journal the 
following is now recorded : 

In this situation we reiiiniiied for scveral weeks. 011 the morning of 
the 19th of October, during a thick snow-.clritt, mid with a strong wild from' 
the northwest, wliicli soon grew into a storin, the ice iii our iiiiiiiediate 
viciiiitj begm to p s h  ; it tore away a, pwt of tlie field by wliicli we were 
incased a id  thus fhr protected, and placed us in great tlanger. 

At tiiiies there were lulls in the roaring of the grinding ice; we tlieiz 
only could see how the ice rollcd about and large pieces of our field broke off 
and drifted away. Shortly after noon of the same day the inasses pushed 
upon us, which already had attained a considerable height, had brokeii the 
y(iuiig icc, of about four feet in thickness, on the starboard side of the vessel, 
aild drove it hard agcainst# her. T l~c  ship lifted herself soii~ewlint forward, 
but as she co~dd iiot do so sufficiciitly, 011 account of the high icc blocks, she 
had to suffer the full power of the pressure. Shortly bcfore 1 o'clock the 

asearns of the deck amid ships sprung, but tlie hull appeared to be still tight. 
A sllort p u s e  succeeded this strong pressure which then began mew with 
iilcrcnscd force. 7_'he I3[ansa lifted Iierself first dowlp, but then rapidly uiitil 
she had risen 14 fcct aiid was cntiidy on thc Ice, when the pressure relascd 
and tIie ice before her gave way eo that in hi1 hour tlic ship leauiiig over to 
starboard could slide into the now open water; sllc rciiiaiiicd, however, over 
a tongue of ice in a11 inclined position. 

1 hc pumps were now sounded, showed 11 iiic~ics, and imiiiediatcly 
aft(:r 12 i11ches of watcr in t,he holtl; they \\rere worked until 7 o'clock 
11, i i i . )  wlle11 a littlc rest wm taken to cnt; 10 llliliutes after that ihcre wcrc 

30 iiiclies in the hold. Tlic storm ai111 snow drift ceased to\\Titr(1 9 

r i  



182 

u'clock, the sky cleared, a d  it grew severely cold, the thermoineter showing 
- 1 3 O .  The water from the pumps accuiiiulated between the provisions 
which 0x1 the previous day had been placecl on thc quarter deck; part of it 
run off through the cabin hatch back into the hold, but a considerable part 
froze on the deck, blocking the scuppers so that it became necessary to break 
through the bulwark; this, however, was of small avail as the ice grew 
thicker. 

On the 20th, at 4 p. m., after having worked the pumps throughout the 
night, with difficulty on account of the ice, and not being able to discover the 
leak, we gave the ship up. Water was already pouring into the cabin from 
below. The ship had apparently broken her back, and was leaking through- 
all her scams. 

Everytliiiig necessary for our support on the ice was saved, but not all 
'the provisions. Such things as collections, &c., could not be thought of. 
We attempted also to hold the ship fast by means of hawsers and ice aucliors. 
On the 22d the masts were cut, arid the greater part of the cordage gut away. 
On the evening of the same day we had, however, to cut the hawsers. 
and ice anchors in order to prevent the breaking of the ice on which our 
goocls were stowed. 

On the 23d of Octobcr, at 2 a. M., the ship sunk; the largest boat, 
wliicli had been staiiding frec on tlic deck, remaiiieil on the surface ; the two 
oilier 1)oats had before been placed in safety on the ice. The  approximate 
position in which the ship sunk is latitude 70° 50' N., longitude 2 1 O  00' W., 
h a d y  four miles from Liverpol coast, the precipices and mountains of 
which, resembling remarkably the Lime Alps near Munich, were plainly in 
sigbt; Holloway Bay a d  Glnsgow Island were also distinguishable, but no. 
passage could be discovered through the labyrinth of ice. 

The  sinking of the ship concludes the first part of our Arctic voyage, 
(from June 15 to October 19, 1869, one hundred and twenty-sevcn days.) 
On tlie 20th of October thc ship's compaiiy, consistiiig of fourteen men, 
stood, with the few saved goods, helpless in a wide ice-desert. But they did 
not despair; they knew that the ice would drift south and carry them, in 
about three-quarters of' a year, to regions where a rescue was liossible. Rid 
indeed, 011 the 13th of Juue, 1870, dl haids were saved, two hulldrcd and 
thirty-seven days after the loss of the ship. This ice-voyage along tho coast 
of' Xast Greeiiland is an iiicidcllt which will loiig be rernenubered. 
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On the 20th of Ocrober tlie wrecked people rested tlieir weary limbs, 
for the first time, in the floating hut built of coal, in which they were to 
live for eighty-seven days by the light of a petroleum lamp. The hut was 
standing on a great ice field, seven miles iii circunifereiice, aid had been 
erected at tlie end of Scpteniber to place the provisions in safety; it was 
comparatively small; 20 feet long, 14 feet Broad, and of a height of 4& 
feet at the walls, and 6 feet in the middle of the roof which was constructed 
of s’pars and planks. Provisions and clothing were saved in sufficient quan- 
tity, as also the cooking stove; the inasts and other parts of the ship saved 
furiiislied fuel; but nearly all the scientific iiist,ruineiils, and the collection of 
skins, drawiiigs, and photographs were lost. Of what use would these thiligs 
have been ia the small hut, which had only a passage of 23 feet for staizdiiig 
and walking? How could they have been taken afterward iiito the boats, 
where each square inch, each pouiid of wcight counted? 

The life in the house, as regards regularity, watches, and division of 
3abor was similar to tha;t on b o n d  the ship, and the sleeping places were like 
the buiilis of the ship. Close to the house was a liigli polc, with the black, 
white and red flag which, a true symbol of home, withstood all the hard- 
ships, aiicl was finally handed back again to the comniittce. The cold was, 
in the average, not more severe than -17O.5; a few times the  tlicrmometer 
fell to - 2 4 O  ; once, for a short time, to -26O.5 ; tlie heavy fur coats were 
o d y  used as covers for tlie iiiglit. The coast was discernible iicarly always 
in clear weather. Polar bears aiid white foxes visited the herinits now aiid 
tlieii. Who can know wheiice they came and what; waiideriiigs they liad 
accomplished, the former swimming, the latter juinping from ficld to field? 
They iniglit have coiiie froiii the shore, but ineii would surely have been lost 
liad they attenipted to go there ia the same niaiiiicr ; perhaps it might have 
been possible with the utmost exertions, but the provisions and thc boats 
iiiust have been left behind. 

At’ the eiid of 
December the liarallel of latitude 68’ was reached. Ncarly 3 O  south of tlie 
place of the wreck, Christmas was celcbmtcd. In regard to that, we read in 
oiic of the diaries as fbllows: 

Wl& ill the afteriiooll we took a 
walk, the iiiates raiscd the Christiiias tree, fitting iiito a broom-staff cor11 
buslies to resemble piiie tree limbs. For caiidles I tiad saved n was tq)er. 

The  drift to the south coiitiiiuecl niiiiiterruptedly. 

“011 Christmas-day we had rai11. 
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Paper chains and home-made honey cakes were th: ornameiits of the tree; 
the crew had worked for the captain a knapsack and a revolver case. We 
opened the two till boxes presented to us for the occasion by Professor 
Hochstettcr, aiid by the Geological Institute, and divided the gifts by lottery. 
In enjoying a bottle of port we perused the old newspapers in which tlie 
gifts had been wrapped. I n  this maimer the holy clay passed; I forbcar to 
write down the thoughts which come to my mincl; they wcre the same with 
all. I f  this Christmas is the last which we live, it is still a happy one ; but 
should we return, the next will be the happier. 

New Year brought no friendly welcome ; the greatest dangers occurred 
in January, 1870. On the 2d of January the ice voyagers were in latitude 
6 7 O  47’ N., longitude 34” 01’ W., close under the coast, in a bay which they 
called “ Bay of Horrors.” Of that day one of the diaries records : ‘‘ A sudden 
strong rumbling of our field drove all hands from their couches ; we had no 
idca what this could be, as outside a heavy storm was blowing; had it been 
clear we would- have been in  still greater anxiety. Although the door hole 
was stopped up by snow-in fact, the entire hut was covered more than a foot 
by the ice-all rushed out, but in the darkness no one could see anything 
more distant than ten paces, and iiothiiig could be heard except the fury of 
the storm. Liyilig down flat, the ear io  the ice, we could hear a noise 
like the singing of the @e when it is pressed hard, or the grinding of it when 
passing over rocks ; there was no doubt that we were in the greatest danger. 
We laid down agnin on our couches, dressed, waiting anxiously for daylight. 
The weather grew worm About 10 o’cloclr in the forenoon, when the wind 
and the snow drift had abatcd in soiiie tlcgrce, some of ufi walked through the 
deep snow toward the part of tlie ice iiear which the Hansa had gone down ; 
but two hundred paces from the house we saw, to our horror, great masses of 
ice piled over each other, the limit of our field of ice. The latter was broken 
up as far as we could see-dark objects which coulcl be recognized through 
ihe thick snow-drift as the remains of the field ; it was broken evidently into 
many parts, of which that on which the hut stood appearcd to be the largest, 
but might also be broken up at any inoiiient. We fiIIed our knapsacks, so as 
to hold out as long as possible in case of a sudden flight which, however, 
wo&t have left little hope, as, in such a snow-clrift, one sinks at each pacc 
i11to.it up to the armpits, and perhaps into the vcry jaws of destruction.” 

Similar scencs occurred 011 the same day repeatedly, but the worst night 

May God will it!” 

, 
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was that froin January 11th to 12tl1, whcn there was the greatest danger oflosing 
the boats. The  coinpany divided into two parties, each standing by one o€ the 
boats; the largest boat was given up. Ice-crusts formed in this dreadful weather 
over the face, and had to be removed by the knife if one wanted to eat; the snow 
penetrated through all the clothing, the h n b s  of some of the inen froze, and 
the diaries could not be kept for s m e  time 011 account of the frozen hands. 
“Only by a miracle we were saved,” says the commander in his diary. 

011 the 14th of January the field was broken up so far that the house had to 
be abandoned; for five days the inen had to canip during the night in the boats 
which were provided with covers. On the 19th of January a new hut was fin- 
ished, built of the remains of the old one, snow being used for mortar; but it was 
only 14 feet long by 8 feet in width, and only six persons could sleep in it, while 
the others had to seek rest in the small cooking house and in the boats. Thus 
they lived for one hundred and eight days-to the 7th of May. The once large 
field was then but a piece of drift ice; when the people left it, its circumference 
was hardly two hundred paces; its small size was, however, an advantage in 
the region of swimming icebergs, tlie pieces winding their way frequently 
between these colossi as if steered by an invisible hand. 

On the 7th of May.these intrepid men left the piece of ice which had borne 
them for two hundred days. They were now in latitude 6 1 O  12”N.,.longitude 
42’ W. The south coast of Greenland, with its strong tides which must have 
beco~ne dangerous to that little piece of ice, and Cape Farewell, with its gales, 
could not now be far off; the provisions began to fail, and open water ap- 
peared toward the coast. The three boats, which had always been kept ready, 
were broughf, within four hours, into navigable water. Captain Hegemann took 
the Hope, Mate Hildebralidt the  Bismarck, and Mate Bade the King William. 
Wit11 three hurrahs the cruise was commenced, but after two days, when the 
boats had approached tlie coast to within three miles, they met an impenetrable 
ice barrier. It was concluded to draw them over the ice, which brought again 
camping on the ice. This lasted twenty-five days, fiom the 11th of May to the 
4th of June, during which period, of herculean exertions, olzly half-rations could 
be s&rvea; the-boats could be moved only five hundred paces a day; the 
meals had to be warmed on alcohol lamps; snow-Iilindness broke out, and the 
shade glasses of the instruments had to be used instead of the snow-goggles, 
which had bcen lost. At last, June 4th, Idluitik, a small rocky island, in lati- 
tude 61’ N., was reached,and Sunday was celebrated there on the ice. From 

24 
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the 6th to the 13th the three boats sailed down the coast, along the preci- 
pices which commenced to show signs of vegetation; there were again obstacles 
and violent gales, which were weathered. On the 13th a broad bay opened, red 
houses were seen,and then people,lookingin astonishment on the strange voyage; 
a kajak hurried past, hugging the coast. “There is our German flag” sounded 
from the land over the water. The  first fellow- 
beings who shook the hands of the wrecked were German Countrymen. The  
missionaries of Fredericksthal, Messrs. Starik and Gerike, received them kindly, 
and nursed them until the 16th. The  tale of t’he unheard-of ice voyage spread 
rapidly among the Esquimaux, and all came to congratulate the adventurers. 

On the 16th of June, the anniversary of the expedition, the rescued learned 
that they could soon start home, as the Royal Danish brig Constance, Captain 
Bang, would sail within a short time from Julianshaab, which, however, first 
had to be reached. On the 16th the boats sailed to Nennortalik; on the 
17th to Lichtenau. From the last place a messenger was sent to Julianshaab, 
but alas! he found the ship gone; luckily she had to return on account of the 
thickness of the ice, and Captain Bang, a native of Schleswig, invited his country- 
men most kindly on board. “On the 22d of June we left the boats of blie Hansa, 
which had served UR so faithfully. On the 1st of September we landed at Co- 
penhagen, and were astonished to learn from the pilot the tidings of the great 
war and the sublime victories.” Thus the diary of Captain Hegemann closes. 

The company on board the I-Iansa, who all reached home in good health, 
were Captain F. A. Hegemann; Dr. phi1 G. Laube, Professor in the Univer- 
sity and Polytechnical School of Vienna; R. W. Buctiholz, M. D., professor 
at the University of Greifswalde; first officer, R. Hildehraiidt ; second officer, 

W. Bade; catpenter, W. Bowe; and the seamen Wubkes, Heyne, Kewell, 
Gatgen, Schmidt, Tilly, Buttner, and Gierke. 

Insubordination was un- 
known ; all orders were cheerfully executed, even under the most difficult 
circumstances ; there hardly occurred a single harsh word. 

The  adventures of the intrepid voyagers, and the results of this remark- 
able expedition, are so manifold that the latter cannot be called meager. It 
has failed to be an expedition of discovery, but considerable geographical data 
were obtained, and much of scientific value, especially in meteorology and for 
the knowledge of’ currents. The expedition is a piecc of German sea life, 
from which the greatest credit accrues to the Geraan  seamen. 

0 

Rescue was at hand at last! 

Captain Hegemann praises the crew highly. 



B. 

M I N O R  E X P E D I T I O N S  I N  1 S 7 0 .  

Besides the German iiatioiial expedition, ail account of which has heel1 
sketched on the preceding pages, there were in the Arctic region, duriiig the 
summer of 1870, a Swedish scientific expedition, a id  some private p i t ies ,  
t,he latter mainly for huiitiug or pleasure, but with the iiitention, also, of col- 
lecting geographical aiid physical data. The f o l l o ~ h g  are abstracts from the 
preliminary accounts of these, puhlishetl iii ‘( Jnstns Pertlies Geographische 
Mittheilungen” of September, November, and Deceml,er, 1870 : 

I. THE 8WISl)ISI-T ICXl’Z1:DITION. 

The Swedish Geographical Society, intending to send to the yolay 
regions, in 1871, an expedition of‘ greater dimensions, with the intention of 
wintering in West Greenland, dirccted Professor A. E. NortlenskiSld, w1-10 
had been intrusted with previous expcditioiis, to go there iii order to pre1)are 
for it. Accompanied by Dr. Berggrcii, of Lnncl; Dr. phil. Nordstroiii, of 

Stocliliolm; and Student Oberg, of Upsah, he left Copenhagen May 16t11,’ 
aiid arrived at Godhavn July 2nd. The oiily notice thus far received from the 
party is dated from Chtistiaiishaab, (latitude 69O N.,) July 29th, 1870 ; it is 
inaiiily nn account of an attempt, to push, as fHr as possible, over the inland 
ice, which reaches to the iiinerinost shores of the Auleitiivik Fiord, prcviouply 
attempted with little success by Dalager in. 1759, and again by Wllyliiper in 
1867. They were able, with the greatest; difficulty, to penetrate, as they 
estimated, 30 to 40 iniles, to an elevation of a lme  2,000 fcet above the level of 
the sea, where they could see before them the same unbrolreii field of ice for 
about the same distaiice without termii~:hon. The temperature rose in the 
day to “ g o ,  but at iiight the water froze. 

The expedition u78s expected to return at ttie elid of November. 
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11. THE EXPLORATIONS OF VON HEUGLIN AND COUNT ZEIL IN AND 
NEAR EAST SPITZBERGEN. 

The cruise of‘ Theodore von Heuglin, the ornithologist and explorer in 
Northern and Central Africa, and Count Waldburg-Zeil-Trauchburg, though 
undertaken for pleasure, has added very important data to the knowledge of 
the north. Mr. von Heuglin, before starting, had communicated with Dr. 
Peterinaim, and has forwarded to him accounts of his observations as often as 
an opportunity offered. 

They left Hamburg in a steam packet June 4th, well provided with good 
surveying and meteorological instrumelits, and begm iinmediately to iiiake 
regular observations of the temperature of sea and air, (four times daily,) and 
to collect specimens of the water for analysis. In  Troiiiso they hired a snialI 
schooner, had her strengthened, and sailed, July 3rd, for the Thousand Islands. 

On the 10th of July they passcd Bear Island, but were prevented by the 
fog &om seeing it. On the 12th, about fifteen i d e s  south of the parallel of 
the South Cape of Spitzbergen, but considerably to the east of it, they came 
up with the drift-ice, which coinpelled thein to turn to  the west and make 
for the South Cape. The temperature of the air near the ice was 37O.6, and 
that of the water 3 0 O . 9 .  

On the 15th the South Cape was passed to the west, and on the 17th 
the vessel came to anchor in a small bay north of Horn Sound, where she 
remained, for want of wind, until the 27th. . It proved quite difficult to 
weather the South Cape and to land on the eastern coast. 011 the 9th the 
vessel came-to under Cape Lee, from where Walter Thymen’s Fiord was 
visited in a boat, and thoroughly surveyed, as it was found to be laid down 
grossly incorrect on the charts. There was also a fair chaiice to cut in by 
angles a cape of Gillis Land, or an island adjacent to it, in latitude 7 8 O  52’ 
N., longitude 2fi0 E. of Greenwich, northeast, east, and soutlieast of which 
many snow-covered mountains wei’c clearly seen, from which the size of Gil- 
lis Land m y  be estimated equal to that of Spitzbergen. The sea east of 
Spitzlvxgcn proved full of large ff akes of drift-ice. Mr. Heuglin believes, 
however, that a steamer might readily have pushed through it. 

Next, B d i s  Sound was visited, and iiiany points on its shores astronom- 
ically detcrmined. A current was observed there of‘ six miles per hour. 
From there the vessel t111~1ctl l)ilck again for thc l’housancl Islands, but the 

* 
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cold weather now setting in caused ice to form rapidly, and a succession of 
gales prevented fixrther surveying, except some in Dcevie Bay. After a short 
visit to Bell Sound the vessel was steered back for the coast of‘ Norway, 
arriving zt Haminerfest on the 26th of September. Violent gales were cxpc- 
rienced during 26 of the last 29 days. 

The observations on the return passage showed, around Bear Island, the 
same considerable decrease of the temperature of the sea, as well as of the 
air, which had been noticed 011 the passage north, and by previous expcdi- 
tions. The temperature of the sea on Septeiiibcr 17th, off Bell Sound, was 
34O.7; tlie next day, iiiore to  the soutli, 42O.G; aiid 50 inilcs 8. by W. from 
the South Cape 39’ to 41O ; it then rose on the 21st to 43O.2, and on the 
22d to 43O.9 and 44O.8. Eight miles west of Beaj Islalid the temperature 
of the sea was observed to be but 3 5 O . 6 ,  (that of tlw air being 3 6 O . 3 , )  it 
then rose again, toward the North Cape, rapidly to 3 9 O . 4 ,  4 1 O . 0 ,  4 1 O . 9  to 
4GO.O.  

A change in thc color of tlie sca (indicative respectively of the Gulf 
Stream and the Polar Stream) was not obscrved on either passage. The 
water appeared, under a favorable sky, always dark blue, with the exception 
only of shoal places, for instance in Walter Thymen’s Fiord and some parts of 
Stor Fiord, where the water had a decided green color. The Eastern Arctic 
Sea was fouiid to be dark bluc, although it  is surely polar water. The prin- 
cipal stream is, however, said to  set along the east coast of Stans-Forcland to 

.the north. A discoloration of the water soiiietiines takes place by the melt- 
ing of the drift ice, when innuiiierable sea-nettle congregate there, resembling 
a submarine snow drift.. . The great blocks of ice coming from the northeast, 
and frequently of a depth of fifteen to twenty fatlionis below thc surface of 
the sea, are mostly of a gay beryl-green color. 

The rise and fa11 011 the east 
coast, in general, was t h e e  feet; in Stor Fiord, however, it was four feet; 
causing the violent current in Helis Sound, and in the Walter Tbyiiien’s Strait. 

That there are currents in different directions at the different depths, 
especially in Stor Fiord and in Walter Thymeii’s Strait, is shown by the greater 
icebcrgs swiiiiniing Crequcntly wit11 great ,vcIocity in a directioI1 directly 01’1’0- 
site to that of the siiiallcr fields sild flalies, eve11 against Hie w i d  and the 
tide. 

Tides were oiily found close in shore. 
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Great attention was devoted to the diif't-wood. The most was encoun- 
tered on the shores of Walter Thymen's Fiord, and on the east coast of Stans- 
Foreland, the.greater part larch-fir, frequently logs of fifty feet and more in 
length, mostly with the roots, less frequently with branches, but always 
without bark. There were some close to the high-water mark apparently 
but lately deposited; the older, decayed, lay on terraces which had been 
lifted evidently at different epochs, as they were sharply defined against each 
other. There were also some in the alluvium, between rubble and ddbris, 
some feet beneath the present surface, as could be seen in the deep ravines 
cut by the ice rivulets. Besides the logs of the larch-fir there were pieces of 
bark of the same tree, also pine and birch bark, the latter in thick rolls, 
and a wood which Mr. Heuglin thought to be juniperus. The bark, as well 
as the logs, showed frequently bore-holes by caterpillars of apparently two 
species. On the Thousand Islands the drift-wood is rare; more of it was 
found in the Stor Fiord, and even some in Ginevra Bay. 

All the parts visited were examined geologically, and a rich collection 
was brought home of the various minerals, petrifactions, &c. The magnet 
permeating the prevailing hyperite affects everywhere the compass needle, 
and was evidcntly the causc of the great declination reported by IColdewey 
at  Cape Torrell. Considerable coal was found on the southeast coast of 
Stans-Foreland. ' 

MI-. Heuglin believes that Gillis Land may be reached more readily from 
the south; best perhaps in a bo&t, or in a small but strong steamer, provided at 
the bow with a circular ice saw. 

The expenses of the two gentlemen who liave done so well, were, after 
deducting their share in the profits of the chase, only about 1,200 Prussian 
thalers, ($800.) ' 

111. TEE CEUISE OF SHIPMASTER E. ULVE. . 
The Norwegian, E. Ulve, while chasing in the waters of Nova Zembla 

from A1)ril to' August, 1870, made regular observations of the temperature of 
water and air, and of the barometer, and forwarded the record by Mr. von 
EIeugliii to Dr. Pctermann. 

H e  fbund in MatotsclAin-Shar (Matthew Straits) a temperature of 41°, 
and a, still higher in the ICam Sea. Mr. voii I3ouglin attributes the cause of 
this high temperature there, as also of the conlplete an9 quick irieltillg of the 
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vast masses of drift ice of which the ICai-a Sea is replete in spring, and also 
the cause of the shoals and shallow places extending-far to the north, to the 
fact that that sea is in many respects but the extended mouth Qf a river. 

It is remarkable that the same glass balls and fishing buoys, of which 
Admiral Irminger'speaks in the memoir appended to Dr. Petermann's paper, 
(page 93 of this volume,) as found on the Iceland and East Greeiiland coasts, 
were also found by Ulve and by Johaniiesen on the northwest coast of Nova 
Zembla. One of the buoys had a Norwegian inscription; in all probability 
they have drifted there from the Lofotes. 

I'V. THE CRUISE OF CAPTAIN JOHANNESEN IN 1870. 

Captain Johannesen sailed, in the summer of 1870, entirely around Nova 
Zembla. H e  found the north coast of it very erroneously placed on the 
charts, especially the North Cape, which he makes bo be in 77' 08' N., and 
71' E. of Greenwich. His observations of the temperature, together with 
those of Captain Ulve, will prove the more valuable, as they connect with and 
check each other. 

V. TEE CRUISES O F  CAPTAIN OABLSEN. 

Captain Carlsen made to Mr. voii Heuglin the following state&nts in 
regard to his last and his previous cruises: 

There was betwcen Cape Torrell and Thumb Point generally much loose 
drift icc; but north of the parallel of 81" N., which was passed between the 
meridians 20' and 21' E., no greater inasses of ice were seen. 

Walrus and Stor6 Islands are much closer in shore than shown on the 
cli arts. 

Captain Carlsen does not deny the existcuce of Dove Bay, as has been 
stated erroncously in the narrative of the Swedish expedition, (German edi- 
tion, p. 419.) On the contrary, he landed in Dove Bay, near three greater 
islands, close to the Northeast Land, on which lie found the reinnins of a Rus- 
sian settlement. East of these three islands, and close to them, there is a 

bight, between two mountains. 
Northeast of Storii, between latitude SOo 30' and 79' 40' N., there was 

much ice, in large ficlds. 
The east coast of the Northeast Land is n connected glacier, but 011 the 



east coast of Stans-Foreland there are but three glaciers between the mount- 
ains, which resemble in’ shape and height those on the west coast. 

Hope Island, which is placed on the charts pretty correctly, is very nar- 
row, and has no harbor. There are seven high and steep mountains on it. 
Von Heuglin’could distinguish only five. 

Half-Moon Island must be placed more to the west and nearer to the 
coast, where there is a bight toward the north, in which a river empties. The 
strait between the island and the main is one mile in width and averages 
twenty fathoms in depth. 

The  di.rection of the west coast of Gillis Land is, according to Carlsen, 
W. N. W. and E. S. E. The coast is steep, and before it, lies a smaller fore- 
land with very green slopes. He did not see glaciers there. When passing 
close to the land it was surrounded by fields of drift-ice, between which 
there were everywhere navig,able channels. 

vr. LAMONT’S CEUISE IN 1870. 

Lamont started again, on the 16th of April, to hunt east of Spitzhergen 
and to make geographical observations. H e  has not been heard frorii yet. 

VII. TDE EXPEDITION OB THE GRAND DUKE ALBXEI, OF RUSSIA, IN 
THE IMPEIiIAL CORVETTE WAIiJAG, 1870. 

This expedition appears to have obtained most important data in  regard 
to the northern extent of the Gulf Stream, as will be seen from the following 
note addressed to Dr. Petermann by Von Midclendorff, a member oftlie Rus- 
sian Imperial Academy, who accompanied the Grand Duke : 

“On my return home I found on my table your memoir on the Gulf Stream. 
You have treated the subject most clearly, and carried the Gulf Stream east- 
ward beyond the North Cape to the Taimyr region, and even into the New 
Siberian Polynja. 

West of the North Cape your array of figures is irresistible, but east of 
it your conclusions are very bold. With the exception of Bessel’s 41°, you 
had no direct proofs. I rejoice that I can, not only, confirm your suppositions, 
but even go beyond them. You have been daring; nature is more so. 

I have been able to-day to demonstrate, before the Russian Imperial 
Academy, that thc corvette Wqjiig has Iiroved the extension of the Gulf 
Stream to the west coast of Nova Zembla, arid that we found it on the merid- 
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ian of Kanin Noss, (434’ E.,) still of a width equal to two degrees of latitude, 
and of a temperature of 5 4 O ,  cooling down, at depths of thirty and fifty fath- 
oms, only from four to six degrees. I will state here, preliminarily, that on 
your Chart No. 1 

1. The July isotherm of 10’ R. (54O.5 F.) must be transferred from 
the White Sea t80 latitude 70’ N. 

2. A branch of the Gulf Stream is probably cut in two by ICanin Ness 
which is washed by water of 5 2 O . 3  in temperature, and runs along the east 
coast of the White Sea. 

3. A cold water band, on the contrary, of a temperature of 43’ to 41’ 
runs aloiig the west codst of the White Sea. 

4. The water has, on the meridian of Koljugew, still a temperature of 
50°, which decreases, up to Kostin Shar, to 45’3 ‘and 42”. 

5. Fi*om Troiiiso to Iceland your curves prove excellently correct. 
W e  hkve not seen a single piece of drift ice, although we penetrated, in 

the end of July, to latitude 71’ 12’ N. 
Our course was as follows: From Archangel to tlie Solovetsk Islands; 

thence along the west coast of the White Sea to Ranin Noss ; from thence 
to the Seveii Islands, the Kola Bay, Waranger Fiord, to the boundary line of 
Norway, Wadso, Wardo, Hammerfest, Trbmso, Iceland, and then past the 
north coast of Scotland home. 

VIE. THE EXANINATIONS OF TII. JhltSHINSRI I N  THE WHITE SEA 
AND ON THE MURMANIAN COAST, lSG9, 

7 

The zoological researches of Th. Jarshinski, along the Murmanian coast 
of the Polar Sen, prove the aftinity of the fit-uiia there with that of the Atlan- 
tic Ocean, and poiiit .to a current along that coast, coming from the Atlantic 
Ocean. 

The  “Iswestija,” (vol. vi, No. 6, of August 10, 1870, 1111. 213 to 217,) 
has the following remarks in regard to, this: 

“The teinperature of the water in thc southern part of the White Sea 
and in the strait between tlie Ter  coast aiid the Green coast was, in fact, only 
3 7 O . 4  and 40O.1, that of the air being 44O.6 and 5 3 O . 6 ;  in July only the tern- 
pernlurc of the water rose to 57O.2, and that of the air to 7 3 O . 4 .  The s m e  
was observed east of the I-Ioly Cape, ( s w ~ i ~ o i  ~ o s s , )  in the clirectiw of the 
Ihiin l’eiiinsula; with a temperature of tile air at 57’3 and 62O.6 ,  the waicr 

- 
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remained at 40O.1, even at a depth of eighty fathoms; and only after three 
days, when the temperature of the air had obtained 6 6 O . 2 ,  that of the water 
on the surface rose, with a quiet sea, to 42’23. 

“Entirely different are the temperature relations wesb of Swiitoi .Now ; 
while, on the coast and in the bays, the temperature of the water appeared 
independent of that of the air, it remained nearly always stationary at some 
distance from thc coast; and in the vicinity of Kola Bay the temperature of 
the water was observed for three months to be in the mean 44O.6, (that of 
the air being in the iiiean 46O.4,) which is some degrees higher than further 
east. Sometimes the temperature of the water (42’3) was even higher than 
that of the air (41O.) 

“These relations have been observed so frequently that there is, at pres- 
ent, no doubt of tho extension of a branch of the Gulf Stream along the Mur- 
manian coast. It is further proved that this branch, which is very effective 
at the Fishermen’s Peninsula, (Rybatschji Polnostrow,) and in the Kola Bay, 
weakens toward the east, but is still perceptible east of Swatoi NOSS, and that 
therefore this branch of the Gulf Stream flows in these latitudes northeast, 
that is, toward Nova Zembla. 

IX. SSIDOROFP’S CRUISE TO THE MOUTH OF THE PXTSCHORA. 

The  same number of the “ Iswestija” contains an account of t6is cruise. 
Mr. Ssidoroff found, at the mouth of the Petschora, Norwegian glass balls. 
On the north coast of Nova !Zkmbla he observed a decided easterly current, 
as also in  the Kara Straits; while the current in Jugor Schar appeared to 
depend upon the winds. 
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REFERENCES AND NOTES TO DR. PETERMANN’S PAPER. 

Notes. 
1. 1 Geographische Mittheilungen,” 1865, pp. 150, et  sep., and table 5 : Chart 

of the Arctic and Antarctic Regions from the Poles t o  the 20th degree of lati- 
tude north and south, showing the status of their geography in 1865, the oceanic 
currents, &e. The notes on the Gulf Stream, pp. 154 to 158. 

[Tho citation is from a incinoir by A. Pctcrmann: [(Tho North Polc and tho South Polq and 
tho Importancc of tlicir Exploration,” accompanicd by tho chart iiamcd abovc. Tho passages of 
it rolating to tlic Gulf Strcam are inoorporatod into tho various parts of tho prcsont pqm.-HY- 
DROGRAPHIC OE’WICE.] 

zPolar chart, illustrating A. Petermann7s paper on the opening into the 
Polar sea between Spitzbergen and Nova Zeinbla. (Further corresponcience 
and proceedings connected with the Arctic Expedition. Presented to  both 
Houses of Parliament by command of her Majesty. London, 1852: pp. 142, et 

Professor J. G. Eohl, in his ‘(History of the Gulf Stream,” 1868, refers to 
Ton Baer, Kane, and Dove as authorities for the extension of the Gulf Stream 
to  Nova Zembla and Siberia. But the citation, as printed in his books, cannot 
be found in Von Baer’s memoir, and the latter speaks only in one pIace of the 
Gulf Stream near Spitzbergen, not near Nova Zembla. (Bulletin scieutifiquo 
do PAcadOinie fmp6riaIe de St. PBtersbourg, 1838: iii, p. 158.) 

What Kane says in his discussion of December 14, 1852, (Bulletin of the 
American Geographical and Statistical Society, January 1, 1SS3, No. 2, 11. SI),) 
is from my letter to the British Admiralty of‘ Jmnary 23,1S52. (Compare Brit- 
ish Blue Book : (( Further Correspondence and Proceedings connected with the 
Arctic Expedition,” pp. 142, et scq. Also, Atlieni~nm, January 17, 1852, and 
Petcrmann, “The Search for Sir John Pra~Id in .~~ London, Longman, 1858, pp. 
5, et sep.) 

The chart, published by Eano with his memoir, in 1553, is a copy of my 
‘L Polar Chart, illustrating Dr. P. C. Sutherland’s Account of‘ Captain Penny7s 
Expedition, 1860 and 1551, and showing the Chief Physical Features of tho 
Arctic ltegions.” 

In translating the passage of‘ Kane’s discnssion : ((The Gulf Stream, after 
dividing the Labrador current, has been traced by Professor Dove to the upper 
regions of Nova Zembla,” Kohl says that Profcssor Dove asd the Russinw 
Academician voiz Baer have done so, but, in fact, iieitlicr of them has. Professor 
Dove only ifgers the exteut of the Gulf Stream to Nova Zembla from tho geiaeval 
direction of 81be isothermal curves. . (Transactions of the I3erliii Academy : 15-18, 
1). 209.) 

In H11mbold7s ~~Kosinos” (1845, vel. i, p. 387) the Gulf ,Stream is sholvn 

2. 

) 

extending OIIlY to Ireland, the Hebrides, a11d Norway. 
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Notes. 
4. 4 Gcographische Mittiieiliiiigen, 1SG7, pp. 154, et seq.; and lSG9, 11. 35. 

[Tho folloming extracts from the two monograph contain tlic passages relating to  the Gulf 
Stroem.-~YDltOGItaPIrIc OBBICE.] . 

I. FROM THE ( 6  NORTHERNMOST LAND .OF THE GLOBE,” (MITTHEILUNGEN, 1867, 
PP. 184, ET SEQ.) 

3. Currents, atid their in$uettce on clinaate, vegetation, aiairnal Zve, alzd man. 

The geography and hydrography of the Arctic Ocean are still waiting elab- 
oration. We have attempted geographical comyihtions for the Antarctic, tho 
material for which is comparatively little and easy- to master j but for the Arctic 
there has accumulated so much that a thorough elaboration of but single 
branches would require years. It is not to be wondered at, therefore, that there 
is so much vagueness in regard to a part of that ocean, as much frequented and 
explored as Baffiu’s Bay, and that even its currents, although sharply defined, are 
not yet completely recorded. 

lt has been generally assumed that a broad and deep stream of cord water 
traverses the entire length of the bay from north to south, and that a counter- 
current, also of cold water, entering around the southern cape of Greenland, pro- 
ceeds along the western coast of the latter as far as Disco Island, mhere it ceases. 
This erroneous conception we have still entertained in table 5 of tho ‘( Geograph- 
ische Mittheilungen” for 1865, as also Herm. Berghous, in the latest edition of 
the 6‘ Chart of the World.” Lately, however, A. Miiliry has shown tliat tliis 
counter-current is not a cold, but on the contrary a warm stream; in fact, an 
arm of the Gulf Stream. 

sphoro, ‘i Gcogmapliidio Mittheilungen,” 1867,p. 66. A translation of this very interesting memoir 
ie annexed, and will bo foniid on pngo 135, ct 80+, of this v o ~ I l l n o . - ~ ~ Y J ~ ~ ~ ~ G I l A P l I I C  OWICE.] 

This fact could have bden ascertained long Ririce from the log-books of tho 
numerous expeditions which have gone t o  the bay. A single one of them, that 
of the &rst Grinnell expedition under De Haven and Kane, would have been 
suflicient to show it. The latter, an extraordinarily full one, (compare Kane, the 
United States Grinncll Expedition in Search of Sir John Fraiiltlin: New York, 
1654, pp. 509, et q,) is even :iccoriipanied by a current cliart, drawn by Ch:wles 
A. Schott, which, altliongli representing its coiltents by 110 means exhaustingly, 
shows clearly enough the principal features of the currents. 

On this chart we see two currents ruuniug through the entire length of Baf- 
611% Bay; the one, a colder, from LanCaSter Sound alollg the west coast toward 
the south; the other, a warmer, entering in latitude 50° N., :iitcl proceediiig along 
the east const up to Melville Bay. Exactly tllle course of this eastern jvar-er 

current is the route ofthc sliips going to hencaster Souiicl or Pond’s Bay. It is 
a standing rule with them to sail on a great arc estendi~ig far to tho north. 
They f o h ~  the western coast of Greenland to about Wilcox l’oint, (7440 north 
latitude,) thence they hold across Melville Bay for Cape Yorli; from thelice tlley 
keep oil or near the 7Gth degree of latitnde to the middle of Ba%a,s Bay, when 
they he;d southmesterly either for Laiicnster Sound, (in 740 Ne,) or still more 
soutl~er~y for P011d7s Bay, (ill W0 N.) This circuitous route, carrying the sIiip 
some degrees higher north than the port, is adopted because on it a11 open sea, 

[C!orupme A. &Wiry on the system of currents in tho circiiinpolar basin of tho northorn henii- 



Notes. 

certainty. (Con’d.) 
or, at the worst, nayigahlc breaks through thc drift ice can be counted on with 

This stream; however, wliich opens the ronte, does not cease in Melville 
Bay, as Scliott and Bergliaus assume on their charts, and is not coicl +ir:Lter j 
but, 0x1 the contrary, it first begiiis there to show distinctly, in gralid effects, 
its character of a branch of the Gulf Stl.eam. Meeting in its course tornard the 
north the first obstrnction-the coasts of Hayes’ Peninsula, which project far to 
the m e s t i t s  eiitire volul~le is deflected westwardly; a11 tho ice coming from tlie 
north, tho west, (from Jones’ Sound,) and the southwest, is pushed aside mith 
irresistible force, and thus an always open and navigable bilsili is create(1, which 
has been named by mhl%krs tho (‘ iiortli water.” From here a part of tliis w:$rln 
stream retiiriis south, carricd oflt’ by the cold curreiits wliich discharge through 
the nortlieru and westerii sounds, (Smith, Jones, :wcl Lancaster;) but the iuaiii 
pnrsiics its way further north, along the Greenlaud coast, ant1 can be traced very 
distinctly to the iiortlierii limits of Smith Somid. Already tho first navigator of 
this sound, Infilefield, records a strong cnrrent 4i ich lie i’olloweil froiii capc 
Pork to Cape IIatherton, mid which lie observed to have, a t  the eiitrarice of the 
sound, a force of not less than seventy-two miles iii twenty-four hours; ani1 tliis 
curreiit is established with certainty by the experience of his siicccssors, Iiam 
and Hayes. The logs of thcir expeditions arc not published, aiid 110 direct obser- 
vstioils of the currents there appear or1 record; but both tllese explorers narrate 
facts 1141icli give better evidence in regard to the currents of this regioii than 
isolated direct observations could coiivcy. Like Tnglefiold, thcy prove that, 
within this warm stream, vessels may procecd a t  all times, with case and speed, 
from Melville Bay to and into Smith Sound, aud that the entire eastern half of 
these waters was always found open and navigable. 011 tho opposite western 
coast, on tho contrary, whore tho ourrent sets from north to Routh, ail rtceumula- 
tion of drift ice is mot with in nearly every instance. 

ilistiiictly is the influence of tho current to be seen in Smith Souud 
itself, .where the Tvater mas found open aud navigable up to the iiorthcrnmost 
point, (Pelhani or Cairn Point.) To tlie north of this point vast U ~ S S O S  of ice 
are eiicouiitercd, which, a t  least during the tlireo years of‘ Ra1107s and ITayes’ 
stay in lteiisselser Bay and Port Bonlke, liad so accmulated, aiid were so thick 
and firm, that it was possible t o  trmol over them in sleighs in a11 directions. The 
barrier of ice in Smi th  Sound, under the influence of the two currents from 
nortll and soutli meeting here, has a northwest and southeast direction, from 
Cairn Point to Cape Isahella. 

Not only in the sum&er is this spur of the Gulf Stream open w d  navigable, 
but also throughout the ontiro wintor, even tho iuost severe, ;md wlicri iininense 
masses of icc pour througli tlie various scas arid from the glaciers of the neigh- 
borliood. This is even the case in the comparatively narrow Smith Soiind. IPayes 
records that, throughout the long minter night at Port Podke, at  the lowest tem- 
peratures, he could hear distinctly from the ship the beating of the waves; the 
temperature fell below the freezing point of ~uerciiry, (-410,) but the sea in the 
soillid relnaiiied o l ~ n .  (Cotlipare Hayes, The Open Volar Sea, p. 361.) On this 
opeit sea tho Esquimaux depend altogct~ler ; it ncltiiits the ma1rns, without wllich 
t 1 q r  conlcl not exist. 

~ 1 1 e  results 01 tliis ~varni stream itre g1ylnd. goren1ost auioiig the111 is tho POS- 

sibility of huuiau beiilgs liviug elid esist,ing on m&yes+ ~eninsultt, whore there :ire 

4. 
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Notes. 
4. 
(Con’d.) all Parry’s Archipelago ; in fact, iioiie north of Lancaster Sound. 

permanent habitations, the nearest to the Pole. No human beings are living 011 
(Compare 

‘( Geographische Mitthciln~igen,’~ 1859,p. 1.) The northernmost Danish settlement 
in West Greenland is Upernavik, and even Esquimaux villages are not found 
higher than in 730 north latitucle, where the glaciers of Melville Bay begin, which, 
covering a coast of nearly 2SO nautical miles in length, are of more grandeur than 
the Humboldt glacier, discovered by Kane, of but 40 miles in extent. The exist- 
ence of men q)pears to be impossible on this long stretch of the coast. The Es- 
quimanx of Southern Greenland do not extend their hunting excursions into this 
region, and ham 110 Irnowledge of it; while European ships and exploring expe- 
ditions cannot penetrate into it on account of the ice, of which tlie sea, :dong the 
glacier coast, is always full. But north of it, where the warm stream, after flow- 
ing through a deep sea, bounds directly agaInst the coast, which has turned in 
a mesterly direction, we again meet men-the Esquimaux of Hayes’ Peninsula, 
the ‘‘ Arctic Eighland~rs’~ of‘ ltoss, a powerful r;~ce, ablc, poorly armed, to con- 
quer the colossal polar bear, and to overconi~ the not less strong and daiigerous 
walrns, in a four hours7 fight on weak ice. Rane found perm:ment settleinouts 
of tliese Esquimaux as high as Etah on Smith Sound; that is, as far as the 
warm stream predominates to a certainty. 

There is the greatest possible contrast in the effects resulting froin the two 
streanis meeting here, as they presented tlieinselres to I h n e  in Rensselaer Bay 
and to Hayes in Port Foulke; A t  the former place the northern cold stream is 
impressing its influence upon its surroundings ; in the latter, the southern warm 
stream. The scientific observations of Hayes, those for temperature inclusive, 
are, unfortunately, not yet published, and the cliniatic diflerences can, themfore, 
not be shown by figures; but the dcscriptioiis of the natural phenomena express 
tliein distinctly. The basiu nained after Kane never opened daring the two 
years of his stay there, although it is twice as broad as’smith Souncl; while a t  
Port Poulke no firm ice at  all formed, and even small biglitswere hardly bridged 
over between the innermost points. The Esquimaux hunt sometimes on the 
coast of f ine’s  Basin, but they never stay.there permanently. They call the 
sea between Smith Sound, whale sound, and the Gary Islands, “Utlak Soak,77 
that is, “the great sea basin, t,he mater caldron, or the boiling basin,” to dis- 
tinguish it froin Kane’s Basin, which is always filled with ice. (ICane, 11, p. 213.) 

The ccnter of this water basin, warmed by tlic Gulf Stream, is probably 
V\7hale Sound, as tlie warm stream flowing into it appears to be least affected 
aud cooled down by the cold streams, which discharge all around. Here the 
most developed vegetation is found, and always a fabdous number of sea ani- 
mals; and here is the last resort of the whole Esquiniaux tribe, when every- 
where else hunting fails or nature becomes too se.iTere. riayes found, in 1SG1, a 
third of the tribe here assembled, and none north of it. Already Bylot :4nd Baf- 
fin were astonished by the iiiimciisc immber of whales which they inet here, aiid 
from which they called the bay Whale Sound. Inglefield found it entirely free 
of ice, containing vast quantities of sea weed, and swarming with sea animals. 
When laiitliiig he was struck by the comparatively luxuriant vegetation. (Ingle- 
jicltl, Si11111llcr Searcll, 111). SS, et seq.) Kaliu also obseivetl, on ~orthuiiiber1ancZ 
lsJ:tI~(X, :L l i ~ S i i l a i : l l l ~  -\r~gct:ttiOli aild v:Lsb iiiiinlms of bircls. (JGtno, I, p1). 353 and 
347.) JX;~J-PS 1:istly tlcscri1)cs 1 h  grecii iue:ulo\rs of tllni, isIaiit1 as :b paradise- 
the most 1nsuri;tiit OibSiS llortll of the Dmiiali sul,tluiiiciits of South Groeiilwd ; 





Notes. 
4. In the fall nncl winter the cnrrerit sets in the opposite direction, southward 
(con’d.) through Behring’s Straits, for which fact we also l&e obtained ne; &kta and 

explanations by whalers, who liave wintered at various points. 
The statements of ~ o i i  Wr;mgell in regard to the curreuts on the Siberian 

coast fully agree with this. He says tliat in tlie suiniiiei’ they flow to the west- 
ward, in the fall to the eastward. 

But a curreiit comiug from Cape Barrow sets also in the summer to the 
south, until it encounters, in latitude GD?f, the warm stream from tlie southward. 
To the influeuce of this curreiit it may be ashribed tliat north of Point Hope an 
extensive subinariuc terrace has fvrmed reaching from that cape to latitude 72+O,  
betweeu the meridians of 1690 ancl 1 7 G O  west of Greenwich, and culminating ih 
t,lm Herald Bauk, on which there is only a depth of seven fatho~us. The warm 
stream, meeting here this polar current, melts and destroys tlhe ice of the lat- 
ter, causes the d6bris of earth, stones, and rocks, which were carried along 
with the ice, to be deposited; thus, in all probability, the sea has shoaled here, 
as at  Newfouuclland, Spitzbergeu, Bear Island, mid other regions, .where two 
such streams run  against each other. 

The influerice of the currents is shown most strikingly by the nature of the 
coasts north of Behriiig’s Straits, that of the American which is mnsliecl by the 
warm stream, xiid the so widely diflerent 0110 of the Asiatic coast which is more 
exposed to the cold currents. Never, perlinps, has the coiitrast been so clc!nrly 
expressediu a few words as by Edward Mohr, of Bremen, who iu 1851 c~iiie tlicre 
with a Gerinan inorcantile expedition. . He says, (E. Mohr, ‘‘ Reise- und Jagcl- 
bilcler aut3 der Siidsee, Califoriiien mid Siidost-Africa: )’ Bremeii, C. Schiiuemsnu, 
1SG8, p. 21.) “The difference in tlie cliaracter of the vegetation between the shores 
of the Kotzebue sotine1 :~nd the Asiatic coast in the same latitude is striking 
indeed. While in Asia all vegetatiou, with the exception of moss, some lichens, 
slid a few siiinll plants which creep along the ground, appears dead, and a dreary 
pol:Jr desert iuipresses the mind with melaneholy :uid saduess ; trees grow on 
Chamisso Is l~i id  to the height of twenty feet, nnd the gromid is covered mjth 
small bushes which bear red aiid blue edible berries so plentifully thgt we could 
carry buckets full  of them on board the B e ~ i a . ~ ~  

(Wrangell, ii, 11. 254.) 

On the Gulf Streinn. By A. Q. 3irzdluy. 

I n  the early part of 1853 I presented to the Society, iu this rooui, some 
remarlcs on the current systems of tlie ocean-at that time, as it still is-a com- 
paratively neglected subject. In that paper I advocated the views that each 
great ocean has a circulatory system withill itself, mcl that there was also :I coii- 
stant iutercolnluuriic~tion and intercharge of the mliole surface water of the 
entire oceans. Of this vast circulatory system the Gulf Stream is the best Isnown, 
as it is the most remarkable of tlieSe currents. At  that period it ’was fully 
believet1 that the Gulf Stream flowed in one mighty ani1 majestic cnrrent of warin 
water from the surface to its bed, a t  great depths; ancl t111xs there was but little 
dijjiculty in bclieving that its tropiclkllS-hc:ktciIi .w:lters conld re:bch the shores of 
Europe with olily i4 pJ’tkJ1 loss of the masmth they had acquired. 1ht the first 
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Notes. 
5, G. summer; and, I think, it is evidently a physical impossibility that tlie volume of 
(Con’d.) marin water which passes through tlie narrows of Cape Florida could ever make 

such an impressiori without soine other addition to its qtreiigth. The whole bulk 
of mater above 700 in the Florida Gulf would not malm a film one hundred feet 
thick at  Nantucket, or fifty feet a t  Newfoundlancl. I tliinlr it could be clemoii- 
strated that the existence of some of the outer warm bands above allndcci tq is 
oiving to a drift which curves to the northward outside of the Bahnin:ts: But 
tlie observations recorded in the space north of the Ualialiias sliow 110 eritleuce 
of sucli a drift, which it is difficult to believe docs not exist. Waviiig reached 
the poiut south of Newfoundland a nom phase is arrived at. It Iiere eiioouuters 
the Arctic current coining down’the coast of’ Labrador throughout the year, a11d 
during the spring aud summer montlis transporting the deeply-floating icelwrga 
far into its iiortherir edge, and this northern or left-hnnd edge lias bean before 
shown to be its strongest and most mll-marlied portion. The struggle between 
tlie Arctic and Tropical cnrrciits is liere 80 strongly iiiarlred that tlic interlacing 
of the Tvmn and cold maters, as sliown by tlie tliermometcr, has been compnred 
to the clasped fingers of the hsiids; ant1 the veins of each of these distinctly 
marked oceaii waters are so well defined that a few miles, or even yards, is suffi- 
cient to carry 21, shill out or into ;L t,ropical inilueiice. 

Olio fealiurc of this down-bearing current is very distinctly marlcod, aiid 
deserves especial attention. o n  the eastern si& of the ~ r a i i i l  ~ : i i i l c  i t  is so 
powerful tlint, accoiding to the surface isotlierms, it penetrates from 160 to 200 
miles soutllward of its gciierel Iirni@ and theref6re entirely intersects the surface 
waters of the easterly stream for that breadth, which, as before stated, is the 
most importmt part of its course. 

I contencl, therefore, that by tlie time the Gulf Stream has reaclied.this limit 
its original character is so thiiined out ant1 expanded, aiid its specific character 
is so destroyed froin this cause, and from tho Iieutraliziug effects of this Labra- 
dor current, that it can be 110 longer recognized beyoiicl this cold-water gulf, which 
cuts off, :LS it were, its further progress, aiid which, it is manifest, it call neither 
bridge over nor pass uncler. The well lrnowii northeasterly drift whicli readies 
the sliores of Nortlierii Europe, which is warmer at 300 miles nortlieast of $lie 
Newfounilla~id B~nnks than the Gulf Stream sonth of tliem, IIiust be protlucerl by 
other causes, and liss a distinct origin; it is tlierefow tiiiic that it had a distilict 
desigu, r l  t’ loll. 

But the evidences of tho existence’ of‘ the Gulf Stream pass beyond this. 
The gulf-weed it hiis drifted, tlie cocoa-iiuts and tropical produce which :we 
throwii upon tlic coasts of Iceland aiid Norway, tho mine evidences of its trans- 
porting power which are a t  times found on the south coast of Icehiid, mid mort 

abuuilantly in tlie space south of Cape Fare~vell, and the drifted inahogauy-log 
which made the Danish Govenior7s dining table, 011 the west coast of Greenland, 
were carried by other powers than that of the Gulf Stream. 

It ~oulCl take, from the data, I have realroned, 150 days to carry :my object 
from the IhnkS of Ne\vfountIlancl to our coasts, or 200 days from the Wcst h i -  

dies, and this fact, also, combined with what has beeii stiicl before about the 
actu:d bulk of tile Grtlf Strc:bin, will d e ~ ~ l o ~ ~ ~ t ~ ~ t c  tIi:Lt it is inipossibIe siicIi effects 

bc nttril)uted to it, beoausc, in ad(litioll, it is coiltinnous with 111:bt strearu 
wliicli f l o ~ s  H O I I ~ ~ L W : L ~ * ~ ~  c l 0 3 ~ ~ 1  tile coilst of I’ortug;ll, the cafiterii bra~l~l i  of tho 
circuliitiou of the N ~ r t l ~  R t l i ~ ~ ~ t i ~  ~ ~ l i t c c  y:itcr,y. 

. 
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How, then, can the  dien no men on of our warm climate be accounted fort . 5, a. 
The reason is most simple and obvious. TKe great belt of anti-trade or pssssge (Con'd.) 

winds n7liich surromid tile globe iiortliwsrd of the t,ropics, pasuiug to the nortll- 
eastward, or from some point to the southward of west, pass oyer the entire 
area of the Xorth Atlantic, end drift the n 4 d C  surface of tliat ocean tonrard 
the shores of Nwtheru Europe, and  into the Arctic basin, infusing iuto high 
latitudes the temperature and moisture of lnuch lower parallels; and which alone 
would be sufficient to account for a11 cllanges of climate by their variations, 
without any reference whatever to the Gulf Stream. 

The facts citecl by 
Lienteusnt Chimmo, cornbinoil with those of other observers in most p:Lrts of 
the ocean, demoustr:~te, as I believe, one iniportmt fact, that the whole of the 
oceau waters are in course of iutercliniigc, and tliat, like the atmosphere, there 
is a perpetual movement from the surface to the bottoiii. 

I f  otherwise, and the lower beds are quiescciit, how do those minute crcnt- 
ures, almost deprived of motioii, exist? They would soon exhaust all their 
requircinents from the vaters within their reach, if h s h  supplies were not 
brought them by this circulatory system ' 

The s a ~ m  organisms are found d l  over the areas cxperimci~ted on, whether 
under tho Arctic Circle, or uuder the heated Tropics, and the ascertaiiied tcm- 
pcratnres are nearly tlie same in all cases, proving that there is a similar 
mater climate tliroughont. 

Another cvideiice of this circnlatioii is tho uuiversality of  the composition 
and cliaracteristics of oceaii water. If it were iiot so, eixh region would possess 
a different fauna, having a different description of medium to exist in. It is the 
same from the surface to the bottom. This was demonstrated by the star-fish 
brought np alive between Greenland and Iceland from the depth of 1,260 fath- 
oms, (14 mile.) If these animals had becii brought through vv,zter of different 
co1lstitneut character, they would have died during the hour it took to haul 
them in. 

A1tllong;h wliat has been thus briefly stated' way be ailtagonistic to the 
geuerally received opinion, I hold tliat it cntluot be altogctllur contradicted, ;111d 
insteacl of offering any further expl:~nn,tion of known phenomena, I recoiiitiieud 
the subject to the zeal of futnro observers. 

Our present Iruowl.edge is :~lmost a bli~nlr, and the iuatter cleserves every 
coi~siclera tion. 

A few words as to the oceeu-bed and its inhabitants. 

[Ill tilo 8:L1110 8itbiiig of tho  &)gill Ucogr:ilihicnl Socioty a p q c r  also \Y~U ~ : t d  by Lioutori- 

wllicli, witli tlio dison8sioii of but11 1 ~ ~ 1 ~ s  by iiioiubers of t h o  Society, is ndclod.--I~~ul~oc;li .~~~i~rc 
OKB*ICE.] 

fiouitdiiigs aitd tewpantzwes in the Gu7f Xtreaeb. 

:,lit ~ 1 ~ i ~ ~ ~ ~ ~ 1 o ,  c)f tllo ~ r i t i s l i  J J ~ L V ~ ,  r&tbiiig to soui~tliiig:s : I I ~  toiiipor;itnres in the Gulf Strcalu, 

By Commander 1V. C h i ~ w o ,  

Towmd the latter part of the year lSGS, aftw TI. 11. S. Gaiiiiet hnd been 
q)\V:lr(1 of three years on the Nort11 Ai~jc~icaii mid Wihst lii(1ia stations, she w ~ S  

prdcreil, during her ~ioiiieuwc~ voyag:c, to (1efinc tlie nort1icrn limits of the Gulf 
~trez~ i i i ,  :md t-0 tnlic clccl) sorriitlings aiiil tc111l)ei*:1ttuy>s witliiii thoso Iimits. 

s:li1iiig froin ITnlif:m, iii Nova Scotiii, oll the ifit of ~ n l y ,  the sllil) passod 
from l\riltt?r ~ ~ 1 1 o s c  snrf'ace tmperatllrc? 510 ts0 t h e  of GI*, i i i  leas tliaii :m 

R. N. 
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(Con'd.) reached since leaving that place. 
Iionr; sliortlg aftermarc1 to 640, showing that the Gulf Stream water Iia(1 bee11 

xatiithae 430 20t N., iof1gittLc10 GOO TK-TO the souti1 of sable 1si;la11d, 30 
miles, a sounding was obtained of 2,600 fathoms, or 1S,G00 feet, nearly three 
miles j with a weight of 232 pounds, and the ingenious machine inveiited by 
Brooke, the rod brought up, after four hours' patient hauliug, Ilioruwbiit$&c& in 
their various forms, chiefly Globigerinm; forins and clusters of three, folir, and 
five chambers. The interior of those fully developed was coated with an appa- 
rently fine crystallissed, many-colored, quartzose sand; of these forins some mere 
circular, flat, and plate-shaped, liariug a smooth interior riiu, (the l 'olyqstina;) 
the oiiter inargiii serrated, and the center coated with the sauic granular parti- 
cles j others hemispherical, some single, globular; others fraginents as tliiii aiid 
t8raiisparent as water. Intermixed with these were particles of timisparent runny- 
colored crystals, with Coccosyhcres in a11 stages of grojvtlZ. and size. 

The towiiig net collectecl seven species of Crzistcccecz, one Cornmopin, a11d B 

Jccnt7~ina fragilis; tlie dye froin ivliich latter, when placed iii a wine-glass of.clear 
vater, colored the whole a rich mauve. A very small portion of this alq)arantly 
impalpable adhesive mud, diluted, aucl placed under the microscope, showccl a 
field of the most perfectly fornicd orgmisins. 

The ship next sailed to the western edge of the Grand Banlrs of Newfound- 
Iaiid, where a sounding of 1,600 fathoms brouglit up wlist apl)eareil, wider a 
coniuion glass, minute particlcs of transparent quartzose sand, with globular 
forms of calcareous foi*ination j also some A 7 p  with parasitical attachments, 
probably of lime, but all forrued by >milnd life out of carbonate of liiiie from 
ocean waters. The tenq)eratnre of this 1111~1, or iioaze,77 as i t  \\rill be called, was 
5Go; but a t  a depth of 1,000 fathoms the thermo~i~eter showed 400.3, and at 600 
fa thoins oiily 390.5, so that tlie mud probably cliauged its tcinperatnrc hi pass- 
ing through D str:itum of warmer water, as the sea surface mas GOO. This 
showed an ruiclcr-strtLtuin of very cold iwtcr, there being a difference of 200 
between the surface a i t d  500 f;itlioms, and possibly so :it a very much less cleptli. 

Haviug ruii north of the l imi t  of the Gulf Stream, again stood to the south- 
mard,  ad soon came into warmer water, a t  a temperature of GOO; from a cold, 
clamp, penetretiiig fog, into a mild :wd summer-lilre atmospllerc; 1,500 i:,Ltbonls 
was ngaiii fomid, mid the cup bronglit up the nso:~I grey itnpall):dJe mud, (oaxc.) 
TIic towing net collected a beantilid float of tlic N:intilns, Iiaving 13 clinmbers, 
aiid a fragmentwry vdve of a deliuite finted Pecten. The temperatures wcrc 
p?'ecisely the s;inie as in the foriner sou~iding, except tlmt the surface mas G P ,  
and a t  100 fathoms the tliermoincter showed 500; a clifference of 150 in oiily 100 
fathoms, anotliei proof of the G d f  Stream being iuerCIJr sn1)erficial. 

At  day-clawti this ~norning, to the great snrllrise of cvcry one, we saw an 
old Labraclor friend, a huge iceberg, liaving w:iriu bath in a tcmpercbt~ure of 
GZ0, double that of its owu. dltliough it \iTa8 still 160 feet high, and iienrly 400 
i oimersect, it; ~ v a 8  qniclrly and ~)erceptibly mitlcrnzining, decomposing, splittiiig 
wi tli lowJ reports, floating sway in large portions witli the eastcrly current. 

It curionsly happeiied thnt this iiiziiiciise iccbcrg stood in the \-cry spot, 30 
inilcs south of the edge of the (fralid Lhiik,  mltcre not oilly the deelxst waters 
of tllc htlniitic i rere sulqwsed t o  be, but where 1c.e iiiteiitlcd to get :L sountliiig to 
ascprt;iiii if this \ W ~ C  the f:let; the ~ ~ s i i I t  sIi01i~cd i t  11-a~ iiot so. 

&ti] w;ls fiwlcd, st(A:lln g ~ t  I I ~ ,  ant1 tile Cr;innct ranged up as  ileal' a s  was 
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prudent under tlie lee of our chilly friend ; aud i u  tlie midst of a thunder-storm, 5, 8. 

with Brooke’s rod and weights, obtaiued at  a depth of 1,450 fathoriis the same (Con‘d.) 

(‘oaze,” disproviug the idea of the deepest water being here. This depth 
appear8 to be not only the usual one, but also the slope of the banks, as Ire11 as 
the general character of their formation. 

By the temperatures here obtained, the Same stratum of cold arctic water 
was passing under the warmer waters of the Gulf Stream. The rod brought 
np a small portion of feldspar with glittering particles of mica, evidently depos- 
ited there by icebergs from Davis’ Strait, end  that very recently. 

We now sailed east for the spot where Iiieutenant Sainthill, in latitude 420 
371 N,, and longitude 410 45/ W., obtained, in 1532,100 fathoms on sharp rocky 
bottom, bringing up on the arniing of the lead c L  fine bluish ashes;” and he ma8 
under the impression that he mas over a submarine volcauo in a state of ernp- 
tioii. At 2 p. iu. 011 the 12th of July we reached this position, and with a heavy 
weight 4,300 fathoms of line rail out, and no bott,om! 

It was somewhat reniarkable that about this place, within a radius-of sonie 
few miles, mauy indications of shoal water had been from time to time seeii and 
reported, one having as little as 35 fathoms on it. To one of these, called the 
‘‘ Milne with only 80 fathoms on it, we mere iiom steering. It had been 
found by H. M. S.  Nile, in 1564, on her homeward-bound VOyagC; and, under 
most favorable circumstances, soundings of 50, 90, and 100 fathoms, ((fine sand 
and oazd’ brought up. 

Also, about this vicinity, the currents are found very strong, and tt little 
farther east very variable in direction; sometimes ruuiiing with a velocity of 
two, three, and even four miles an hour to the eastward, and in some places 
forming a complete (6 race.” If neither banks nor‘ shoal-water exist here, it is 
not easy to account for this additional effort of the Gulf Stream ; miless, indeed, 
it is the mass of vater brought from the South Atlantic by the southeast trades, 
adding to its volume and to its velocity. 

Lafitude 430 301 N., loiigititzcde 3S0 60‘ W.-AtL 4 p. m. on the 15th of July 
we were 011 the 80 fathoms! Tho rod and weight of 230 pounds let go, and 8s 
each 100 fathoms r;in off the reel it camsed some excitement, as a t  each fathom 
it was Iiolmd the Bank would be struck j 2,2S0 fathoms, 13,6S0 feet, ra11 out. 
There was no bank there. The rod brought up 6‘ oaze” :Ibounding in aiiiinal, 
vegetable, and mineral. 

Here the thermometers mere sent down to ascertain specially if cold water 
existed at  any depth. O m  thermometer burst at 1,400 fathoms. Water was 
brought ul) from a (lepth of 1,500 fathoins, (temperature 430,) coiitainiiig siiioll 
and delicate particles of Alga3 of various bright colors, showing, probabl~r, that 
light had penetrated to that depth; hut there was riot R sign of animal life, The 
temperature of the air was 7 7 ~ ;  the temperature of the sea 730. At 100 fththoms 
belOW it vas 620, or 10s less; at 300 fathoms below bbo, or 2 0 O  h i ;  and ; L t  1,000 
fathoms it ’was 420, or 300 less; SO that cold polar waters were passing under- 
uenth at 200 fathoms below tho surface. 

Another sounding for the Bank qias tried, and 2,600 fathoms obtained; the 
rod bringing up from the same vast cemetery conntless thousands af its’ dead, 
and of the same chamcter as those found a day or two previous a nearlY 
siiiiilar depth, except that the BZobiger.iq&n: wel’u clgsters, eqd in those fi’ac- 
turett h r e  mas tt hard, compact, crystallized, fino sand, 

L 

27 
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5, 6. Tile fractured Globigcrince in tliis sonuding were very beautiful, sliowiiig 
(Con’d.) lnargins of vertica,l crystal fonnatio~~, clear as water, the fractured globes or 

cells containing, apparently, minute quartzose sand. Thinner glass-like fornis 
of air-like globules, in irregular order, were probably Coccosp1~eres. 

A small conrex portion illustrated beautifully the radiating perforations or 
canals of the Poramiibifera, both direct and diagonal j and some few irregular 
particles of diatoms, flexible aud multiform. 

One young Globigeriiza, in which the cells were quite transparent and thin; 
none o f  these have any granular depwits in their interior. Some of these also 
shorn the horizontal layers of each mall, added layer to layer, the outer oiies 
thickening, and the external layer becoming coated with tnbercules; the interior 
are of an enamel transparent smoothness. 

The heat in the Gulf Stream \vas found at times very oppressive, and 
romindeci us all of tho climate of Trinidad in the \.ret season. The thermometer 
in the shade was 520, in the sun O W .  The warm vapor arising from the heated 
water made one feel languid, lnzy, and sleepy, and was very debilitating. 

By the temperatures obtained from actual observation at  300,600, and 1,000 
fathoms, the waters were in all cases ’warmer than the correspondi~ig depths 
north of  the Gulf Stream. This is, of course, very natural, but it is as well to  
have it from actual observation; and this would argue in favor of bodies of 
varm water being brought up from tha  coast o f  Africa by the soutlicast trades, 
from the coast of Spain by the E. N. E. trades, and, accumulating with those of 
the Gulf Stream on the position assigned to the Milne Bank, assisting materially 
in adding to its twlocity there. 

Stood northagain for polar waters, which were soou felt by the tempera,t1zre 
of the sea-surface changing in 24 hours 140-from 720 to 5So-giving again the 
northern limits of the Gulf Stream. The air also gave proofs of tliis agaiu, for 
in an hour we passed from a close uncomfortable heat t,o a chilly cold, wliicli 
compelled all hands to put on warm jackets; and, as a natural consequeiice of 
this change, soon followed a dense fog. 

Ran for the Flemish Cap, on which w e  sounded and obtained SO fathsms. 
Stones, feldspar, and various-colored quartz, with some few Poramin,llbva ~ ~ e i i  
iu these shoal waters. 

Soi~udecl midway between the north part of the Flemish Cap and the Graiitl 
Bank, to ascertain if there mere any connection, or if they were separated by it 
deep cliannel j 250 fathoms was obtained, showing that it was part of tho bank, 
but having a rocky nucleus, about which the soil brought down by the ice accu- 
mulates; but the PoIar current over it is sufficiently strong to Ir~ep the rock bare. 
On two occasions it bent and turned the iron cup of the weight in 90 fath- 
oms; here, a t  250 fat’homs, the temperature Of the Sea was 380, while a t  the 
surfaae it was 500, the air being the s:me. The south part of the Cap is not, 
llowever, united to the Unnks for 700 fathoms, and no ground was obtained 
between them. 

Latitude 460.-011 the parallel of 4G0 latitude, a t  a distance of 25 miles from 
the edge of the bank, sounded in 1,000 fathoms, bringing up large quailtities of 
rounded particles of quartz of various colors. 

Here a Section Of the s l o p  of the bank was made, showing its ascent, forni- 
ation, and the UsltUre Of these vast banks. From 1,000 f:~tho~lis-of colorecl, 
quartzose sand, to 6fiO-of silicioixs s1)iculcs of spongetr ; tl lCJ1 to 4fi0-gi’eeii 11111(i, 
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160-quartzosc sand, GO-stones, 55-stones, sand, and fish bones ; and the lat- 5 ,  6. 

Passlug over m c l  searching for the cc Jesse Rydes Xhoal” of 4 f&oms, 
which VORS fouud not t o  exist, we put over the.dredge and dropped*on a perfect 
colony of star-fish (Ophiocloma) of all sizes, from half an inoh t o  tIiree inches in 
din meter. 

In a very dense fog steered for St. John’s, Newfoundland, where we arsived 
on tlic 24th July, to  rest for a few days after the work in the Gulf Stream. I t  
was cold, raw, and foggy; but we were very glad to drop anchor in its sizug and 
menre harbor, ~ T O B  for a while from a11 tho cares, anxieties, and perplexities 
nccossarily atteudiug deep-sea souuciing. 

Eaviug again preparcd liues, instrtiments, aud chronometers for a sccoud 
voynge, sailed on tho 27th August for the north extroiiic of the Gulf Stream, mid 
wliicl~ was reacliecl two days afterward, the sea temperature risiug sudclenly 
fi.0111 530 to 610. 

Lntitacrte 440 31 N., longitzcde 480 7; lv.-aere souuilings were again o~)taiined 
wit11 rod and heavy detachiug weights in 1,650 fathoms, bringing up Fo~a?nini- 
fcrn in a11 stages, whole and fragmentary, having from two to six cells or cham- 
bers in clusters, spherical, plate; aitd flat-shaped PoZycysti?za, (diatoms,) with a 
few spicules of sponges, as well as some Coccoliths. 

Telnperatnres of uuder strata of currents mcre obtained, again showing that 
at 1,000 Lthoiris the mater was 390.6, and at ouly 50 fhtlioms below the surface 
(which mas 610) i t  mas 430, or 150 colder! air being Glo; another proof of the 
b:wc superficial Gulf Stseam, 

Another cast of the lead on the supposod position of the Sainthill volcano 
qnite disproved the existence of this vigia within a radius of many miles. . 

We .mere approaching, for the second time, the Milne Bank, of’ 80 fathoms; 
ami allthougl~ 2,300 fathoms \vas obtained on it a short time since, yet there was 
still a hope that the secoud attempt vould be more successful, pasticlllarly as a 
telegram hail reached me from England to  the effect that a there was no doubt 
of the Millie Bank, 8s bottom vas brought up thwe times;” and indeed so it 
would appear, But on the 3d of September, (latitude 430 40’ N., longitude 38O 
50’ W.,) the lead was again let go. and 2,700 fathoms obtainod, tlm rod bringing 
up a small but precious particle of E”ovamir@era. 

Tho totving..net gave another rich hauI of Eyalaea-Atlanta and Hpirula- 
with three specimens of Nautilus coraucopia, (I believe tho latter to be Opercu- 
late.) 111 no case could the remains of those oreatures which had lived on tbc 
surface be fonild in the vast cemetery at the bottom; probab~flong before they 
reached so great a dqhh their softer parts had decomposed, and their sllells 
assisted in forming one of the component parts of the ocean, carbonate of lime, 
or became food for their hungry neighbors, the mollusks. (TONmd the end of 
Lbese investigations I was compelled to alter my opinion on this subject’, an 
interesting sounding having brought up from 2,000  fathom^ the shells of those 
Pteropods living on its surfaco.-w. C.) 

It iS cariong to find how tlw di@ci*ent species of t h e  dclicate OCearbshells 
have their o ~ n  special ~ieuuts and feediiig-gro~~~c~s. In  one phce, the Athmta 
are ta~ien in nnlnberst wit11 scarcoly any others; iu a,,mtber, SL nct full ofq~@laecb 
tyideiLtn; then qllantitios of 8’inosa or RacZth,ta; lastly, a bag of Ja9Ltlhinafrallili8 ; 
but these latter are more generally distributed that1 others. All these 8l-e fOuUd 

tor told US that we ivei*e on the Grand Banks. 
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6, 6. 
(Con'd.) ant during light showers of rain, 

c 

more nuineraus on tbc surfixce at  the sun's rising and setting, and very nbunci- 

Near the supposed positiori of this bank we sounded, at short distances, for 
some days, with more than a thoqsand fathoms of line; but in no case was there 
any indient,iou of this bank. The last &ort to  sound in 1,000 fathoms, north of 
this supposed bank, will not easily be forgotten; it was obtained under iiiany 
ailc1 great difficulties. The sea .had risen to a fearYul height in a very short 
time, which throatened to roll all tlhe bwats from the davits. My Bteam-cutter, 
Torch, did start. There was scmcely any standing on the deck. All the thirty- 
five men 011 the starboard side, while hauling the line in, lay down, or rather 
mere thrown down on the liue. 

Latitude 430 30' N., longitude 380 5' W.-Sounded again vi th  heavy weights 
in 2,000 fathoms, bringing np Foramilzifera in various stages of growth; and 
what gave interest and value to this soundiiig was the fact that icebergs had 
reached these limits, proved by the preseiice of a piece of stone, three-quarters 
of an inch in size, deposited uudoubtedly there by a berg, aiud brought up in tho 
ralvo. 

Latittcde 430 43'N., Zongitude 370 47' W.-On the 6th of September a sound- 
ing was taken at 1,930 fathoms; the rod came up with its spring broken, but 
retsiuiug suf6cient of the bottom to show that it was down. Poramin(fera) the 
usual deep-sea characteristic, appeared, mostly young and small, with transpa- 
rent cells ; about 6 per coat. of all these are free from fracture, all the remainder 
fragments. 

Before leaving the vicinity of this supposed bank, the tempemtiires here 
obtained, with new and delicate thermometers, at 2,000 fathoms, was 42o-rather 
a .higher temperature than expected. The air was G80, the sea-surface 690 ; 
while, at 100 fathoms, it had fallen 100, and a t  400, 200! At  1,000 fathoms it 
was 430, o€ter which it fell but 10 in  1,000 fathoms, (showing a great uniformity 

Great quantities of SaZpaz and Hedusct! came up entangled with the line, 
doubtkss caught in its quick descent of 500 fathoms in 39 minutes, (or equal 14 
feet in 1 second, which equals 1 mi10 in 6 minutes.) Their orange-colored stom- 
achs, situatied in the center of the t ranspmnt gelatinous sacs, came in quite 
perfect on the line. 

Latitzde 43O 39' N .  longitude 360 46' W.-On the 6th September we gave 
our departing and final cast of the lead in this vicinity, getting 2,060 fathoms, 
the rod bringing up Poraminifera, small stones, and Rome Diatoms. 

We were no% leaving the regions of the (XloBigerincr: aud lime-formations, 
ohanging them for those of silicious deposit. Nearly 811, in this last sounding, 
were Dintoms, with but  few Olo6igerinm:. A thermometer was sent down to 
2,000 fathoms, and proved the last teUlper&tUre at  the same depth, showing 420.6. 

To cornplate a series of 100-fathom temperatures, advantage was taken of a 
fine day with smooth water-both indispensable requisites in sounding for tem- 
peratures, as the sr8allost jerk or vibration moves the indices and the reading is 
destroyed, the results being only deceptive. The theruiometq went down to 
1,500 fathoms, and in no instance did it sliow less thatt 420.6, fully pro\-ing the 
high temperatures obtained on former occasions, and this wou1(1 prove the 

'entire absence 0f.m under polar current here; and, further, that the watcrs of 
the Gulf Stream hero mixad with other wate,rs, &creasing thereby its strong 

* of temperature after the first 500 fathoms.) 
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easterly set, Which was here found, on nlally occasions, to  be variable. The 

Prom the authority of a few scat’tered observations, it has been asserted 
tha t  the water of the ocea8n, at  a depth of 12 feet, was of a higher temperature tlian. 
at  the surface. This was proved to be correct, although remarkable, by 45 Gtre- 
€ully-obt:iined observations, between Halifax and this position. Of theso 45 
Qbservations, 26 are warmer, 10 am colaer, and 8 have the same temperature: 
The ’warmer are in favor of the coldel-, 1 G 0  in the Ivhole, but in no one instance 
greater than 10.5; and the greatest a d  most constant are noticeable to  the east 
of Milno Bank, after the rapid current of the Gulf Stream had been p,ssed. 

In the l’acific, oft’ the west coast of America, (the Isalcos Mountains,) tile 
tempcratnre at  12 or 15 feet below the surface has been found to be 100 or 
110 higher. This, I presume, is caused siinply by excessive evaporation, as 1 
liave often f‘ouud there the cliEereuce between the ve t  zinc1 dry-bulb lijgrolueter 
to  be 90, aud on one occasion 110. 

Lntitude 4GO N., longitude 290 40’ W.-On the 9th of September, being on the 
position of a vigia, a very satisfactory sounding of 1,G50 fathoms was obtaiiied: 
first disproving the existence of such a danger, and secondly briuging up the 
most interesting and remarkable specimen of the bottom, showing that tliosu 
minute creatures which live on the surface do assist in forming the bottom of the 
ocean j ForanriaVera aud Diatomacm surrounding six dead Hyulaea shells, all per- 
fect. These, to  have been taken on the bottom, must have been dead, a i d  for a 
valve the size of a shilling to  have entrapped six of these, they must have been 
numeroiis indeed. The whole area of the six was greater than the valve itself; 
they must, tliereYore, have been in such quantities as to overlap one another. 
Hyalaea were also taken on the surface in the towing-net; so tha t  here was a 
successful illustration that these lived on the surface, and were buried, after 
their period of existence, on the bottom. 

This was a shoal sounding compared with thoso around it, and silicious ani- 
mal formations nonr became inore numerous; the Coccosphcres and other delicate 
forms exactly resembling the Nautilus, chambered, but devoid of the syphuncle 
by which the latter elevates and depresses itself at pleasure, by exhausting or 
filling its chambers with water. Thirteen chambers were counted in one form. 

In  this sounding, also, animal remains were seen, and could hardly be mis- 
taken; the feelers, or radiating processes from the tubercles of the cands, were 
regularly radiating, and at  h e  point where the chambers intersect was a mass 
of minute spawn-like globules. 

Inorganic fragments of soinc size were also seen, having a s~l~ooth, codcave 
impression, intersected With dnrk lines. In no instance are the shells of the 
Hynluea talion alive on tho surface, so large its those found dcad on the bottom; 
BO that it may be possibly inferred that they have died at  .their full growth, a t  
the limit of their permitted existence. 

A very interesting and valuable sounding was made about 1SO miles E. N. E. 
of the laFt, iu 1,180 fathoms, showing a less depth of‘ water, by 200 fathoms, than 
in a,JV Part of the Atlantic, (not approxim;ite to  tho shore.) A suinll portion of 
the bot6m “oaze7? came up, attaclied to a pig of ballast jvliich was the weif;llt ‘ 

5 ,  6. 

temperature ofrtlie surface was 710. 

. 

. used on this occasion. 
L n t i t d e  4 7 O  11‘ N., longitude 230 14‘ Jy.-011 the 12t11 September the f a ~ r -  

able weather, with a dead calm, induced Ils to soiind, and a cup-lead of.118 
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5 ,  a. 
(Con’d.) creaiu color ‘‘ OSLZC” Iq@sorict, like ice-cream, and quite as cold. 

potunds reached the boitoin a t  9,000 fathoms, bringing up a fill1 cup of pale . 
‘In this sound- 

ing mere many-shaped ancl various-formed Globigerinm, hemisphericd and glob- 
’.ular; also many spheroidal organisms, in one specimeii of wliicli we counted 
thirteen chambers. 

A fractured portion of a Blobigerina cell showed that the interior wall was 
formed of perpendicular, transparent, Your-sided. cells, while the exterior was 
perforated by narrow caiids, running perpeudicular to tlic frame. The temper- 
ature at that depth \vas still 420. 

Our sounding had no\v ceased, and. this novel and iiiteresting work had 
finished. 

It is worthy of remark that the geiieral character of all these thirteen sou~id- 
ings, varying in depth from 80 to 2,700 fathoms, spreadiug over an area of 
upwards of 10,000 square miles, froin Sable Island to the Azores, shows a 
remarlsable uniformity, both iu respect of tempcratnre arid sea-bottom. One 
chief object throughout was to ascertain if, in any of these organized forms, ani- 
mal life still existed. They were placed, for fourteen days, under a powerful 
~nicroscope, and iii no one instance was either aninial life or animal remains 
visible, except in the two doubtful instances recorded. Therefore it iiiay be 
safely concluded that these minute creatures do not live where found, a t  tho 
bottom of the ocean. 

Hundreds of the animal organisms of Foraminifera, Blobigerinm, Coccoliths, 
&e., -with which the soft light-brown and yellow mud abomided, were, after 
being diluted \vit>h clear water, separated from the inudcly particles and brolreii 
uiider the lens m7ith a finely-pointed penltnife. It required some force to break 
them, andthe sliarp shock and cracking was plainly perceptible ; in 110 single 
instance was life or movement visible. 

The mud, when dry, is either of a pale yellow marl, liglit-brown, or greenish- 
brown color; the former coiitaining chiefly Globigerinm or calcareous formations, 
the second silicioiis or Diutomacm, and the last silicious spicules of sponges. All 
are apparently soft mud until rubbed between the fingers, when gritty particles 
are detected. These are the Blobigerincc, iu great variety of shapes and num- 
bers, some being formed in concentric layers round a transparent center. - In  the deepest waters and most distant from land were the greatest num- 
bers of perfect specimens of Globigerinm found, in soundings 12 and 13; and as 
the water clecreased in depth and neared irregularities, so they became frag 
mentary. These facts suggest that, either at the lesser depth some wave-move- 
ment,*or, may be, current, fractured thoso delicate organisms, or khat thcir cases 
’were broken by mollusks, or other devouring agents for the softer matter in the 
interior, and the shelly portions then allowed to descend to the bottom. 

With many experimellts in water, it was fou~itl that not only wcre the 
G%bigcrina: of much inore specific gravity than the water, but that they sunk 
with a rapidity truly wonderful and invariably with the convex sidc downward, 
and in that position (which was contrary to TVhiCli they lived) remained. so. 

I n  passing the soundings a second tim under tho microscopc, spno now 
forms were detected, which will be seen in the drawings; and these arc, for the 
lllost part, of silicious formation, some llaviug a thin, irregular, and broken coat- 
ing of lime; others ~ Z S  transparent :W gl:~ss. 

- 

- 
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6, G. 
(Con’d.) 

The thin membrane-lining in soine of the Globicjeriitcc mere also noticed, but 

Some recent Globigerinm, which appeared discolored, (a light red,) were 
broken; but nb minute granules were inside. 

In  the second examination of the GZobigei.ince, I was compelled to alter my 
views with regard to thc rounded aperture, (Which I thought may be formed by 
an annelid,) but which I found in every for111, larger or smaller, according to age 
and size. I n  some instances the apel’turcs mere in the two last cha~iibers, the 
lips of which were smooth and rounded off with a transparent glass-like finis11. 

these could hardly be the remains of tlic once living animal. 

k 
The CHAIRMAN, in inviting a discnssion 011 the papers, remarked that 

there were two distinct matters for consideration. One mas the hydrography of 
the Gulf Stream, and the other the general question of suhmarinc geography. 
Both subjects mere of great interest, and he hoped they mould both receive ehici- 
dation that eveiiing. He \.vas afraid that inany of’ the Fellows, like himself, had 
so growii 111) in the belie€ that the‘ temperature of our country was affected by 
the Gulf Stream, that they would find a difficulty in doubting it. Nevertheless, 
Mr. Findlay’s arguments tended to shake that belief. Still, he should like to 
hear the cause of the peculiarly mild temperature of the West of Bngland 
explained. If it were due merely to currents of mind, he \~onld  have thought 
the saine mildness might have been perceptible far more inland than i t  was. He 
hoped that, as Professor Huxlcy, one of the first autliorities in England on all 
questions of subniarine aniinal life, was present, lie would be kind enough to 
state his views with reference to these interesting forms of animal life, some of 
which had been brought up from a dcpth of 2,700 fathoms. Submarine geog- 
raphy was not merely interesting in that point of view, it was also a practical 
question. Geographers ouglit to obtain as accurate a knowledge of the surface 
of the globe under the sea as they possess of the surface of the globe above the 
sea. Tlic deep-sea soundings that mere now being carried on in different parts 
of the globe It was 
not until me possessed this knowledge that we should be able to  trarcrsc the 
oceans with to1egr:iph cables, for there WLS no ~ C ~ S O I ~  wlly we should not lay 
down submarine lines in a11 directioiis with the same facility that we ]low 
cmploycd aGrial telegraphs. As a contribution to this, he regarded Lieutenant 
Ohirnmo’s paper as meriting great consider ,z t’ ion. 

Uaptaiu SHERARD OSBORX, lt. N., said Licuteiiant Chirnmo’s paper WRS 

;I rnost \yal~~able addition to our knowledge. Previous to his sonnclings off’ the 
southern extremity of tho Newfouiid1:tiicl Bank, the Gulf Strealll, iu that qnar- 
ter, was reported to bc uiifathomnblo. Lieutenant Cliimuo liad soniided to the 
bottom 011 every occasion he attempted but one, and then prob;tbly the biglit of 
his line was carried away by currents. Moreovcr, by careful observation, he 
had disposed of a very alarming feature which was said to exist in iuid-oceaii- 
the Mihe Bank, named after the gallant officer who was said to have discovcred 
it. It WMI a pleasant tliing to be assured that 110 snch b:iiik existcd, .a,nd for 
this they Wcre indebted to Lieutenant, Chiinmo. ‘ He had, moreover, confirmed 
OKW previous Imomledge respecting the level of the ocean bed, between the coasts 
of Burope and those of America,. We lniglit talre the iiiean depth to be a k w t  
2,000 fathoms, XC1’0Ss the North Atlantic Ocean. 
theor>- t11~t the C h l f  8tre:un hail an enornlo11s ,scooping effect, weariag :I deep 

tho object of ultimately arriving at  such a linomlcdg~. 

&id he had disposecl of 
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5, 13. furroiv in the sea-bottom. As Mr. Findlay had shown, its depth might be lim- 
(Con'd.) ited, as far as the warm water indicated. But he himself did not see why the 

stream shoul~l be limited to warm mater-why it should not combine both hot 
and cold. He still believed in the existence of the Gulf Stream, from the enor- 
mous quantity of wood and drift that ha had noticed fw away to the north ; and 
he believed that the Gulf St,ream did ameliorate our climate very considerably; 
that the mildness of our climate was owing, not merely to the effects of v-arm 
air, but to the egects of water of a high temperature as well. There were very 
few sailors acquainted with the sea between the Azores and the Land's End, 
who had not noticed tgopical species of fish accompany drift-timber there. Wlier- 
ever we found the dolphin and other fishes of warm mas, we might be sure that 
the temperature of the water was pretty much the same that it was in the trop- 
ics. Then there were many other streams of a similar character in diff'erent 
parts of the globe. There was that remarkable stream on the east coast of 
Africa which flowed from Cape Guardafui for 2,000 miles, almost into the har- 
bor of Bombay. That had recently been explored by an officer in our service, 
and he had obtained soundings throughout its whole length. There was a simi- 
lar stream, called the Black Stream, between China and Japan, which was just 
as marlred at the edge as the Gulf Stream. Beyond this there was little or 
nothing known of it; he did not believe it had been sounded, or that its limits 
had been marked. All thew streams ran parallel to each other, nearly from 
southwest to uortheast; they formed three great oceanic streams, as it were, 
which flowed through the wastes of  ocean with outlines as marked as the Mis- 
sissippi or the Orinoco. Eere vas an immense field laid open to the investigation 
of the hydrographer; and he only hoped that members of his profession, while 
the sword was laid aside, would, encouraged by our Society, throw their enter- 
prise and intelligence into so promising a field of discovery and usefulness. 

Professor HUXLEY said no naturalist,, who had looked broadly at his sub- 
ject, could fail to be greatly interested in physical geography; no man could 
have a conception of the bearing of' a great many most important biological facts 
who had not paid very considerable attention to this department of science, and 
to all those great features of oceaiis and rivers which were either the causes or 
the effects of the phenomena of physical geography. He proposed, tlierefore, to  
make remarks on the two subjects submitted to their consideration that evening- 
the Life of the Sea-bottom, and the Gulf Stream. 

With regard to the deep-sea souncliugs which Lieutenant Chiinmo liad 
described, spcalringmith every respect for the zeal a d  liigh intelligence which 
that gentleman had displayed in his observations, and knowing partially how diffi- 
cult it was to  make such observations while at SO&, he still might be permitted $0 

remark that they made no substantial addition to what had already been estab- 
lished by a considerable number of' observers, with regard to the character of 
the Atlantic .wa,-bottom. I n  Some respects he ventured to tldnk-hsviug been 
favored by the Hydrographer to the Admiralty with the particular souiidhgs 
that Lieutenant Chimmo had brought home-that he had not quite clearly inter- 
preted the facts. There could be no doubt that animal remains Were contained in 
a very large portion Of'the Qloobigerinct. shells. By proper methods of treatment, 
by dissolving them in acids, you n1ny get out the soft bodies. Not o n ~ y  so, but 
Professor Pr;lnltlatLrld, to whom ho had subinittcd poTtioiis of such  sounding^, had 
cietennined, by the process of organic analysis, the existence of niorc than 13 
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per cent. of organic matter in these soundings; mIiich 14 per cent. of organic 5. 6. 

matter could be clearly identified by the microscope in two shapes-in part as (con’a-) 
Globigeriiaa. shells, in part as a confused network of simple organisms, distinct 
from the Globigerincu-one of the most remarkable of simple organisms, to which 
he had given the name of B a t 7 ~ ~ b i u s .  That simple organism, one of the simple& 
forms of aiiinial life, we now know covered the whole area of the North Atlantic 
in all the regions that have yet been surveyed. The very admirable soundings 
in the Indian Ocean which had been made by Captain Shortland, to which 
Captain Sherard Osborn referred, had enabled him to extend his lrnomledge of 
that organism. From the Arabian Gulf, a t  a depth of 2,500 fathoms, along the 
whole of the east coast of Africa, round the Cape of Good Hope, and along the 
west coast until it joined the North Atlantic again, he could trace, througliout 
the whole extent, at these prodigious depths, tliat that sea-bottom was covered 
with a network of organic matter. There could be no sort of doubt that living 
animals exist a t  the bottom of the deepest seas yet explored. .How they lived 
there, how they acquired their store of food, mas one of the most curious ques- 
tions of organic chemistry, one which we couId not solve at present. But it mas 
the fact that there were two distinct constituents in this Atlantic mud: one of’ 
them like the organisms which he had described and the GZobigerirtm living on 
the sea-bottom, and the other siliceous remains of organisms living near the sur- 
face, and which only reached the bottom after they died, for their skeletons had 
sunk down through the great depth of see-water and mixed with the living 
creatures a t  the bottom. He loolted upon those two results as now definitely 
acquired to science. He might remark, perhaps, in reference to something mhicli 
wag let fa11 by Captain Osborn, that, as far as he had been able to examine the 
deep-sea soundings from the Arabian Gulf, the character of the bottom was, in 
tlie main, very similar to that of the great Atlantic plateau. Over most parts 
of it the sticky, adhesive Qlobigerina mud exists in large proportion, and in cer- 
taiii parts G l o b i p i i 2 w  are replaced by an excessively fine arid attenuated sand. 
But in all tllc specimens which had been brought up by Lieutenant Chiniino 
there was an entire absence of everything but the very finest and softest calca- 
reous or siliceous matter. 

With regard to the hydrographic question of’the extent of the Gulf Stream, 
he had listened with groat attention t o  the facts and argument which had been 
brought forward by Mr. Findlay, and he liiust confess lie had arrived at two 
resnlts u ~ i f ~ v o ~ ~ a b l e  to the purporc of the paper. The first mas that 110 did not 
fincl in t l ~ e  statements brought forward any facts not to be met with in the works 
of Maury; and still more particulirly in that excellent essay upon the Gulf 
Stream which was puMished a year or two ago by M i .  Kohl, aud to which he 
would recommend every one who took n particular interest iu the snbjwt foi’ :i 
perfcct plethora of‘ facts connected with the phcnomens of the Gulf Stream. Tlio 
second conclusion mas that the arguments which had been brought formard did 
not seem to justify the inil~ortant coiiclusion ‘arrived at. Indeed, he thought a 
cousi~erable amount of fallacy lurked in those arguments. Mr. Findlay drew 
atte1ltio11 to the very small extent of the Gulf Stream between the peninsula of 
Ploridn and Cuba j ‘and he asked the question, how was it credible t l ~ a t  SO small 
a V O ~ ~ I I I I O  of water as this shonld give rise to  thc great mass of warm water 
iv~iich WLS fmnd taking a northeastern and enstcrly course iu tho northern 1’:W 

25 
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5 ,  6. of the Atlantic9 Now, if the velocity of the water which passed through the 
(Con'd.) Straits of Florida mere the same as the velocity of the water in the region of 

Newfoundlaud, that query would have considerable force. But it seemed to 
him to fail, unless we took into account the fact that the velocity of the water 
gassing through the Straits of Florida was three or four times greater than that 
of the stream in the North Atlantic. These facts regarding the Gulf Stream 
had been well established by the careful observations ahd surveys of the Ameri- 
can Navy; and he must say it was a disgrace to this country that, with our vast 
naval resources, we could not produce anything to compare with these great 
American surveys. But, leaving that aside as a mere incident in the question, 
he would say that the consideration of relative velocity is one of great import- 
ance in view of the difficulties put before us. Another argument which he 
~vould bring against Mr. Findlay's conclusions was based upon the very admira- 

' ble mal) of the Gulf Stream, published last year by the I€ydrographer of the 
Admiralty. Eqery one who knew that map would say it was a document of 
extreme value, a first-rate authority; and in that map the currents cont-inuous 
with those of the Gulf Stream were traceab1e;with diminished velocity, to the 
northern points of the coast of Scotland. He did not think any one who looked 
a t  that map, and traced out the gradual diminution of that stream, co@d h m e  
any doubt that he was dealing with a phenomenon that had one and the same 
cause. Another argument quoted by Mr. Findlay from another author was so 
singularly a t  variance with what me knew of ordinary physical laws, and with 
what was very well known with regard to the Gulf Stream in particular, that it 
could not stand its ground for a moment. It had been suggested that this 
easterly trend of the Gulf Stream was due to  the Earth in the northern part of 
America shunting i t  on as it turned round. 

Mr. FINDLAY. It was Mr. Leigliton Jordan's argument. 
Professor HUXLEY. The argument of Mr. Leigliton Jordan appeared to be 

that the water, not partaking fully of: the movement of the Earth, was, so to 
speak, shunted on to the eastward by the action of the eastern side of Xortlr 
America. I n  any case, an explanation of that kind could not possibly apply. 
We all knew, as a matter of physics, that the water a t  the Equator partook of 
the motion of the Earth at the Equator. It consequently had a greater velocity 
from west to east than t,hc surface of the Earth in more northern latitudes. We 
also knew, in accordance with the ordinmy laws of physics, that if that mass of 
water were transferred northward, it would, for a considerable time, keep ita 
primitive velocity. The consequence would be that, as it traveled from west to  
east faster than the Earth was traveling m a corresponding latitude, it would 
treud away to tho eastward; so that, 80 far from the land forcing the mater to 
the eastward, it was the water that trended to the eastward, leaving the Earth 
behind it. 

Mr. FINDLAY thought his arguments had been misunderstood. He had 
carefully calculated the velocity of the Gulf Stream at  its initial point, and the 
amount of water carried forward day by day. The velocity was exceedingly 
well known. Its annual mean and its monthly meau were also very well known. 
The stream took 25 days to reach Nantucket, 50 days to reach the Newfound- 
land Bank, and 200 days to reach the western coast of Europe. From its known 
sectional area between Florida and Cuba, he contended it was impossible such a 
stream could spruad over the whole of western Europe up to Iceland, as far as 
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NOtea. 
the northern coast of Norway and Spitzbergen, and to other places where there 6, 6. 

was a comparatively mild climate. He repeated, such a body of water passing (Gn’d. ) 

from the Gulf could not produce those effects on the climate of the whole of 
western Europe without being aided by Some other causes. Then there was the 
fact that the warmest point of the Gulf stream was on its western edge, the 
warmest water being pressed upon the American coast, along which the Polar 
Current was running south. He wanted to ]mow why th&t was? why the 

. warmth should not be d3used more to the eastward? It was onIy a suggestion 
of Mr. LeiE;hton Jordan that ths axial rotation of the Earth might account for 
the phenomenon in some degree. But, apart from that, he would coatend that 
that small body of water would never cover the whole of the west coast of 
Europe; i t  was the great minds wbicb blew fkom the southwest in that pert of 
the Atlantic that produced a drift toward the coasts of Europe. Moreover, 
there was the drift of mater rouad the Bahama Bank, which joined the Gulf 
Stream. The Gulf Stream, in fact, could form only a fractional portion of the 
circulation. 

The CHAIRMAN, in closing the discussion, said that the great point was 
to  bring men of science and practice together, for truth mas elicited by the 
efforts of the two. He was much indebted to Professor Huxley for giving him 
the chance of still indulging in those ideas that he had always entertained with 
.regard to the effect of the Gulf Stream upon our climate. He must say he did 
not think that MY. Fiudlay had absolutely dissipated that belief. 

[In the sitting of the Royal Geographical Society, of May 10,1869, the following letter of Roar- 
Admiral Irminger wm read, boaring upon the subject of the above discussion. (Proceedings vol. 
X%, pa .226.)-HYDROGRAPZXIC OISAICE.] 

COPENXAGFEN, April 21,1869. 
I have read with ths &reatest interest the discussions in tGe Royal Geo- 

graphical Society, at the Meeting, February. 8, betweeu Mr. Findlay, Captain 
Sherard Osborn, R. N., and Professor Huxlay, concerning the Gdf Stream. 

FOS nearly thirty years I have, partly myself, partly through naval friends 
and intelligent ship-masters, mho with me take interest in oceanic currents, 
made observations on currents and temperatures, chiefly of the Northern Atlan- 
tic Ocean. I have always, nearly every year, furnished them with well-corrected 
tliermometers j and these observations on the water which comes from inore 
southerly and more heated parts of the Atlantic, and also on the maters of what 
I believe to be the Gulf Stream, I take the liberty of snbmitting to the Royal 
Geographical Society. 

The chart which I send [which was Qxhibited to the Meeting] shows the 
temperatures between Shetland and Greenland, and the accordance existing 
between the many annual observations in my possession, of which I have only 
marked the temperatures for a few years. 

According to these observations it can be said, with certainty, that the our- 
rent in the Northern Atlantic flows toward tho north, even up to the Icy Sea. 

In  a treatise on currents of the ocean (Havets Stromninger; Nyt Archiv for 
’ Sov%senot, 1853) I have published tho oJ[)s~pa;tiom, made with all possible BCCU- 

racy, in O m  Part of the North Atlantic, by Beven of our men-of-war, prot’ided 
with superior chronometers and other instruments; and a medium of these 
observations in different years gave : 
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5, 6. Between 590 30' aud Gl0 30' latitude N., and 20 and GO longitnde W. of 
(Con'd.) Greenwich, in 17 ~L~J's,* the czzrreut  vas found 4.7 nautical wiles per clay, N. 720 

E. true. 
Betveen GOO 0' and 620 0' latitude N., and Go 0' and 100 0' longitude W. of 

Greenwich, in 11 d a p ,  2.6 nautical miles per day, N. GOO B, true. 
B e t n ~ e n  GOO 30' and 620 30' latitude N., and 100 0' aud 140 0' longitude W. of 

Greenmich, in 1s days, 0.S nautical mile per day, N. 33O E. true. 
Between G l O  0' and G 3 O  0' latitude N., and 140 0' and 180 0' longitude W. of 

Greenwich7 in 25 days, 3.1 lieutical miles per day, N. 4'70 E. true. 
Between 620 latitude N. and the south coast of Iceland, and 1% and 230 lon- 

gitude W. of Greenwich, (nearly the longitude of Cape Reikianiis, the southwest 
cape of Iceland,) in 32 days, 1.91 nautical mile per day, N. 330 W. true. 

Between Fairhill and Greenland the weather was frequently unfavorable 
for observations for correcting the longitude, but still a constant drift, or slow 
current of the ocean to the north was observed, and the mean of observations 
between 32" and 390 W. of Greeuwich gave 3.3 nautical miles per day, N. This 
drift of the ocean in a northerly direction toward the coast of Greertland is 
besides observable in the temperature of tlm water. 

This drift, or slow current, in the Atlantic is the came why the hirbors of 
Norway, even farther than North Cape, and as far as the Fiord of Varanger, are 
accessible for navigation during the whole year; just as the warm current, 
which passes Cape Reikianiis and runs to the northward along the western 
shores of Iceland, is the cause of the south and west coasts of this island being 
clear of. ice, so that, eveu during the severest winters, ships may go to Havne 
Fiord and other places in the Baxe Bay of Iceland, mhere they always mill be 
sure of fillding open sea. If this curreut to the north iu the Atlautic did not 
exist, the ice from the sea around Spitzbergen mould float down to far more 
southern latitudes than is now the case; and certainly the coasts of Norway, as 
well as the sea betmeen Shetland.and Iceland, would frequently be filled with 
ice from the Icy Sea, and the influence of the ice would then be felt on the 
climate of tho neighboring coasts. But this is not the case; and we know that 
the jce from the Icy Sea (Greenland-ice) only can force its way to the southward 
between Iceland and Greenland, along the east coast of Greenland, rounding 
Cape Farewell, and afterward passing Labrador, Newfoundland, and farther 
south. 

Along the north coast of Iceland the current is usually to the eastward, and 
along the east coast predominating to south; and I think these currents may be 
considered as eddics of the principal currents in the Icy Sea and the Atlantic. 

The current and the ice-drift, of the Greenland-ice are SOln~tiIm?s so consid- 
erable, that not only the sea between Cape North of Iceland and Greenland is 
blocked up with ice, but it also strikes against the north coast of Iceland 
between Cape North and the Bay of Skayestrand, and then, favored by the said 
eddies, closes the north and east coast of Iceland entirely. On the 24th of May, 
1840, t'his ice was met with even about 100 nautical miles from the east coast. 
Still this ice never remains on these coasts later than the month of August, but 
generally leaves earlier, and then swings round in a northeast direction to the 
ICY Sea, again. 

*I reckon a day = 24 hours. 
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The temperature of the sea seems to prove‘that the warmer current of the 3, 6. 

Atlantic approaches as well the east as the north coast of Iceland more in sum- GOnTd:)  

mer than carlier in the year. 
It happens, notwithstanding, that a small part of that ice which nom and 

then incloses the east coast is, by gales from north and northeast, carried to the 
south shore ofthe island; but as soon as it appears here it is carried away again 
with the northwesterly current from the. Atlantic, passing Cape Xeikiantis, and 
thus onward to the other ice, constantly blocking up the east coast of Green- 
latnd. 

The inclosed description” of the currents and ice-drifts near Icelaiid will 
give more detailed information for those mho ma’y wish i t ;  but I must observe 
expressly that the ice which now and then incloses the above-mentioned coasts 
o i  Iceland never is met with in lower latitudes, as would be the case if the cur- 
rent or drift of the Atlantic were not toward the north. 

By studying the temperature of the North Atlaiitic between Shetland and 
Cape Farewell, it mill be observed that streaks of warmer water are found here, 
some of which I have indicated on the appended slzetch. These warmer streaks 
are not to be found every year in the same longit’ude, and I think they have 
their origin from the Gulf Stream, which has retained this higher temperature, 
and that these warmer streaks, sometimes met with more easterly, or a t  others 
more westerly, possibly may be caused by the pressure of the current coming 
from Labrador, passing Newfoundland, Qc., mhere this current influences more 
or less the limits of the Gulf Stream, causing its heated water to be inclined 

. sometimes more easterly, and a t  other times more westerly. Severe gales might 
likewise possibly have au influence on this deviation. 

These yarmer strcaks, combined with the dif3erent tropical products con- 
stajntly thrown on the shores of Norway, the Faroe Isles, IcoImd, Greenland, 
&c., I believe also to be a proof that the Gulf Stream sends its waters far to the 
north. 

Among the tropical products frequently found is the beau of tho dfisaosa 
scatadelas, one of which I send you, and which I found 011 the shores of Iceland. 
Near Husrtvik (North IceIand) I once piclted a p  on tlie beach so large and fine 
a specimen of this mimosa that I had a snuff-box made of it. 

The inclosed description of the cnrrents mill show that Captain Stidring, in 
the Fox, (the same vessel which Captain Sir Leopold McClintock commauded 011 
the Fraiiltliii expedition,) on the 7th of March, 1SG0, in GGO 21‘ latitude N., and 
10 96’ longit,ude W., found the wnter on its surfdce, after the long Tinter’s inflir- 
Once in these cold cliinnfes, still at 40 R., or 41O B. 

With all theso facts it appears to me that the Gulf Stream can be followed 
through the Northern Atlantic, even up to the Icy Sea. 

I have limited myself to the above short report, as inany distiuguished 
Fellows of the Royal Geographical Society are so well acquainted with the cur- 
reuts of the ocean that 1 find it suporflnous to add inore circuuistantial details 
concerning this matter. 

Most respectfully, 
C. IRAZINGER, 

12ear-Adwiral Royal Dam%Jh NaVY- 
. __ - - _-- -_I - - _---- 

* (‘Striilllnillger 06 Iisdrift vud Idmd:” a priiltoc1 p : ~ ~ l ~ p ~ l 1 o t ,  ~ l o w  iu tho library of tho 
Society.-[ED. 1 . 
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7, 8. 7 and Mature, March 24, 1870, p. 540 ; and March 10, 1870, p. 490. 

[These are references to a lecture delivered by Dr. W. B. Carpenter at the British Royal 
Institution. As this lecture bears throughout ‘on the system of North Atlantic currents, i t  is 
added entire. A table of the deep-sea soundings and temperatures discussed in the lecture will 
be found on page 73 of this TOlUme.-HYDROGI*aPHIC OFFICE.] 

On the Temperature and Animal Life of the Deq #ea. BY Dr. William B. Car- 
penter. 

I. 

The present discourse embodies the most important general results obtained 
by the exploration of the deep sea in the neighborhood of the British Isles, 
carried on, during the summer of 1869, in H. M. surveying vessel Porcupine, 
with the view of completing and extending the inquiries commenced in the 
Lightning expedition in 1868. 

The expedition of the Porcupine was divided into three cruises. The first 
of these, which was placed under the scientific charge of Mr. J. Gwyn Jefieys, 
F. R. S., accompanied by Mr. W. L. Carpenter as chemical assistant, commenced 
from Galway near the end of May, and concluded a t  Belfast at the beginning of 
July. It was directed in the first instance to the southwest, then to the west, 
and finally to the northwest as far as the Rockall Bank. The greatest depth a t  
which temperature-sounding and dredging were carried on in this cruise was 
1,476 fathoms j and these operations, through the excellent equipment of the 
Porcupine and the skill of her commander, Captain Calver, were so successfully 
performed, that it was confidently anticipated that still greater depths might be * 

reached with an equally satisfactory result. 
The second cruise, which was under the scientific charge of Professor Wyville 

Thomson, F. R. S., with Mr. Hunter as chemical assistant, was consequently 
directed to the nearest point a’t which a depth of 2,500 fathoms was known to 
exist, viz, the northern extremity of the Bay of Biscay, about 250 miles to the 
west of Ushant. I n  this cruise temperature-sounding and dredging were carried 
down to the extraordinary depth of 2,345 fathoms, or nearly three miles-a 
depth nearly equal to the height of Mont Blanc, and exceeding, by more than 
500 fathoms, that from which the Atlantic cable was recovered. This sea bed, 
on which the pressure of the superincumbent water is nearly three tons for every 
square inch, was found to support an abundance of animal life; about one and 
one-half hunclred-weight of llAtlantic mud,” chiefly consisting of Blobigerince:, 
having been brought up in the dredge, together with v a r h s  types of higher ani- 
mals, Echinoderms, Annelids, Crustaceans, and Mollusks; among them a new 
Crinoid, referable, like the Rhizocrinus-whose discovery by Mr. Sars, jr., had 
been- the starting point of the present inquiry-to the Apiocrittite type which 
flourished during the oolitic period. 

The third cruise was under the scientific charge of the speaker, with Mr. P. 
H. Carpenter as chemical assistgnt; but he had the great advantage of beiug 
accompanied by his colleague, Professor Wpi l le  Thoinson, who, as in the Light- 
ning expedition, took the entire superintendence of the dredging operations. The 
object of this cruise, which commenced in the middle of August and terminated 
in the middle of September, was a more thorough exploration of the area between 
the north of Scotland and the Paroe Islands, which pad been found in the Light- 
ning expedition to afford results of peculiar intemst in regard alike to  the ine- 
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quality of temperature and to the distribution of animal life on the sea-bed, v,.s. 
which here ranges between the comparatively shallow depths of from 350 to 650 (Con’d.) 
fathoms, the last named being the greatest depth to which dredging had been 
carried in lS6S, 

The weather, during nearly the mliole of the Porcupine expedition, mas as 
favorable to its work, as during the grclater part of the Lightning expeditiou it 
had been unfavorable; and the results obtained not Only far exceeded the most 
sanguine expectations of those who had promoted it, but may be said, without 
exaggeration, to be such as no previous scientific exploration of so limited an 
extent and duration is known to have yielded. 

The results of the temperature-soundings will be first stated, with their 
bearing on the doctrines advanced in the former discourse, as probable inferences 
from the observations made during the Lightning expedition. These observa- 
tions indicated that two very digerent submarine climates exist in the deep 
channel which lies E. N. E. and W. S. W. between the north of Scotland and 
the Faroe Banks; a minimum temperature of 320 having been registered in some 
parts of this channel, while in other parts of it, a t  the like depths, and with the 
same surface temperature, (never varying much from GP,) the minimum tern- 
peratare registered was never lower than 460, thus showing a ditl’erence of 140. 
It could not be positively asserted that these minima are the bottom-temperatures 
of the areas in which they respectively occur; but it was argued that they must 
almost necessarily be so: first, because it is highly improbable that sea water a t  
320 should overlie water at any higher temperature which is specifically lighter 
than itself, unless the two strata have a motion in opposite directions, sufficiently 
rapid to be recognizable; and, secondly, because the nature of the animal life found 
on the bottom of the cold area which consists of qudrtzose sand, and including 

. volcanic particles, exhibited a marked correspondence with its presumed reduc- 
tion of temperature ; while the sea-bed of the warm area is essentially composed 
of Globiyorina-mud, and the animal life which it supports is characteristic of the 
warmer-tempered seas. 

This conclusion, it is obvious, would not be invalidated by any error arising 
from the effect of pressure on the bulbs of the thormorneters; since, although the 
actual minima might be, as was then surmised, from 20 to 40 below the recorded 
minima, the difference betweew temperatures taken at  the same or near13 the 
8ame depths would remain unaffected. 

The existence in the cold area of a minimum temperature of 320, with a 
fauna essentially boreal, could not, it was argued, be accounted for in any other 
way than by the supposition of an under-current of Polar water coming down 
from the north or northeast ; while, conversely, the existence in the warm area 
of a minimum temperature of 460, extending to 500 or 600 fathoms’ depth, in 
the latitude of GOO, (being at  least SO above its isotherm,) together with the 
warmer-temperate character of its fauna, seemed equally indicative of a flow of 
equatorial waters from the south or southwest. 

It was further urged that, if‘ the existence of two such different submarine CE- 
mates in close proximity can only be accounted for on the hypothesis of an Arctic 
Shrearn and an Equatorial Stream running side by side, (the latter also spreadjng 
over the former, in-consequence of its lower sllecific gra.i.ity,) these streams are to 
be regarded (like the Gulf Stream) as particular cases of a great general oceanic 
circulation, which is continually bringing the mlater cooled-down in the Polar 

* 
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Y, 8. regions ‘into the deepest parts of the Equatorial ocean-basins, while the water 
(Con’d.) heated in the Equatorial regions moves toward the Poles, on or iiear the snrfiace. 

Xuch a circulation was long since pointed out to be as much a physical necessity 
as that interchange of air between the Equatorial and Polar regions which has 
so large a share in the production of winds; but, while physical geograzliers 
remained under the dominant idea that the temperature of the deep sea is every- 
where 390, they could not fully recognize its importance. 

These doctrines have been fully tested by the very numerous and careful 
temperature-sou.ndings taken in the Porcupine expedition ; and the result has 
been not merely to confirm them in every part,icular-so that they may now take 
rank as established €acts-but also to shorn that a temperature 240 below the 
freezing-point of fresh water may prevail over the sea-bed in a region far removed 
from the polar, and that even this extreme reduction is by no means antagonistic 
to the existence of animal life in great variety and abundance. 

All the temperature-soundings of the Porcupine expedition were taken with 
thermometers protected from the effects of pressure by tlie inclosure of the bulb 
of each instrument in an outer bulb, sealed around the neck of the tube, about 
three-fourths of the intervening space being filled with spirit, but a small vacu- 
ity being left, by which any reduction in the capacity of the outer bulb is pre- 
vented from communicating pressure to the inner. This plan of construction, 
which was suggested by Professor William A. Miller, has been so successfully carried 
into practice by Mr. Casella, that thermometers thus protected have been sub- 
jected to a pressure of three tons to the square inch, in a testing-machine devised 
for the purpose, without undergoing more than a very slight elevation, of which 
a part, at ledst, is attributable to the heat given out by the compression of the 
water in which they werd imnicrsed ; while the very best thermometers of the 
ordinary construction were aff’ectecl by the same pressure to the exteut of‘ SO or 
100, the elevation in some instruments reaching as much as 600 or GOO. Two of 
these protected Miller-Cnsella thermometers were used in each observation, and 
they always agreed within a fraction of a clegree. Tho same pair were used 
thrOughOUt the expedition, and notwithstanding that they were used for 1G6 
soparate observations, in which they traveled up and down nearly 100 miles, 
tliey came back in perfectly good order, a result mainly due to the c u e  mith 
which they were handled by Captain Calver. It may be affirmeil, wit11 great 
confidence, that the temperatures which they indicated were correct withiii 10, 
(F.,) m al)proxirn:ition quite near enough for the scientific requirements of 
tho case. 

In order to coniiect the work of the Porcupino with that of the Lightning 
expedition, it mill be desirable to commence with the third cruise of the fcmner, 
in which a detailed survey was made of the area traversed in the preceding year 
by the latter. In this cruise bottom-soundings mere taken at 36 different sta- 
tions, at depths varying from 100.to 767 fathoms; Of these 17 were in the cold 
area and 14 in the warm, while 6 exhibited intermediate temperatures, in accord- 
ance mitli their border position between the two. I n  order to ascertain whether 
the niinimum temperatures thus obtained were really the temperatures of the 
bottom, serial soundings mere taken at  three stations, of which one vas  in the 
warn1 area and two iii the cold, the temperature a t  different depths between the 
siirfacc and the bottom being ascertained by successive observations at  the 
same points, at intervals Of 60 01’ 100 fathoms. All these’results agreed oxtreniely 

. 
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well with each otlier; and they closely accorded with the 15 observations made Y. 8. 
in the Lightning expedition, wlien the requisite correction for pressure (fi'oiu 20 (C0n.d.) 

to 30, according t o  the cieptli) was applied to the latter. 
The followiiig geueral suiiiiiiary of t'hcse results brings into inarlied contrast 

the conditions of the wami aud cold areas, which occupy respectively the W. S. 
W. and the E. N. E. portions of the channel between the north of Scotland and 
the Faroe Isla8uds, and lie side by side in its Inidst,. 

The surface-teiripereture may be said to be everywhere nearly the same, 
viz, 520; tlie varitltioiis above aud below this being attributable eitlicr to atmos- 
pheric (liff'ereiices, (as wind, sunshine, &C.,) 01' $0 difference of 1at.itude. Alike in 
the, warm and the cold areas, there was a fall of from 30 to 40 in the first 50 fath- 
o m ,  bringing down the temperature a t  trhat depth to 450. A slow descent took 
place nearly a t  the same rate in both areas through the next 150 fathoms, tlio 
temperatim iii the warui area, a t  the depth of 200 fathoms, beiug 470, while i u  
the cold it was 450.7. It is below this dept8h that the iuarlred difference slmvs 
itself; for, while in the warm area there is a slow :~nd pretty uniform desceiit 
in the next 400 fathoms, amounting to less than 40 in the whole, there is, in the 
cold area, a descent of 150 in tho iiext 100 fathoms, bringing down tlio teinper- 
ature, a t  300 fathoms, to 300.8. Even this is uot the lowest; for the serial 
soundings, taken at  depths intermediate between 300 and 640 fhthoms, (the lat- 
ter being the greatest depth met with iii the cold aree, midway between the 
Faroe :tnd the Shetlaiid Islands,) showed a further progressive descent, tlie low- 
est bottom.temperature met with beiiig 29O.G. Thus, while tlie temperature of 
tho superficial stratum of the mater occupyiug the cold area cIearly indicates 
its derivation from the same source as the generd body of mater occupyiug the 
warm area, the teinperaturo of tlie deeper sti'atuni, which may have a thickness 
of more than 2,000 feot, mngcs from tho freczing point of fresh mater to 2&0 
bclo \~  it. Bet\w~m tho two is i\l stratum of intermixture, of about 100 fathoms 
tl~ickncsa, mllicli innrlrs tlie transition between the w:~rin superficial layer and 
tile body of frigid water which occupies the deeper part of the channel. 

Tile shortest distance within which these two contrasted subiizarille C h U L t C S  
were observed st correspoudillg depths WRS about 20 nlilcs ; but 1% u111dt Sl l l i tk l '  
distance was sufficient to  protluco it when tlie doptll rapidly cl~aagcd. Thns, 
iiear tho 8outbern border of the deep channel, at a depth of 190 fathoms, the 
bottom-teln~~eratilre mas 480.7 j while only G miles off, where the depth had 
iiicreased to 445 fathoms, the bottoin-tempcr,ztnro mas 300.1. In the first case 
the bottolli evidently h y  iu the warin superficial stratum ; while, iu the secoI1d, 
it was overtlowed by the deeper frigid S ~ ~ ~ C : L U I .  

It seeus impossible to :tccoiuit for tllcso p'henomcntt 011 ally otller hypotlle- 
sis tllan that of the direct derivatioii of this frigid water from the ArQic basin. 
Aud this agrees very .well with other facts observed in tho course of tlie esplor- 
ation. Thus, Arst, the rapid descent of ternperatiire, inarking tho ' I  stratuin of 
iutermixture," began about 50 fathoms nearer the surface in tlie most northerly 
portio11 of the cold area examined, tli:ui it, did in tlio most southerly, as might 
be expected from the nearer proximity of the cold stream to its source; seco14 
the sttnd coverilig the bottom coiitains p:irticlcs of volcanic miiieralg, probably 
brollght ( l o ~ l 1  fi.om Jan-Mnycn or Spitzbergen ; iIiir(1, the famla of the cold 
are:b lias a decidedly boreal type, many of tile alliIuals \\rliich abound in i t  llarjiig 
been ~iitlierto fou~id ouly on the shores of ~rcenlan(1, Xcelitiid, or Spitzbergcii. 

25 
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7, 8. Altlioiigli the Icmperatnres obtained in the warm arra do not :iiTor(l tlic 
(Con’d.1 same striking evitlcncc of t,lie cleriration of its whole body of mater from a nontli- 

ern sourer, yet  D careful exainination of its condition seeins frilly to *justif? sil(:ll 
an infercnce; for the water, a t  400 fathoms, in latitude 6940, ’\vas only 20.4 
colder tliaii mater at the Same d(:ptli at the northern border of the Bay of 13s- 
cay, ia a latitude inore than 100 to t8he south, where the snr~~ce-temperature was 
G20.7; aiid the approxiination of the two temperatures is yet iiearer a t  still 
greater depths, the bottorn-teniperatnre, a t  767 fathoms, a t  the former stations, 
being 410.4, while the temperature a t  750 fathoms, at tlie latter point, was 420.5. 
Nom, as it may be certainly affirmed that tlie lowest teinperatiire observed in 
the warin area is considerably above the isotherm of its latitude, and that this 
e1e-c-ation could not be maintained against the cooling inflneuce of the Arctic 
Stream but for R continual supply of heat from a warmer region, the inferpee 
Seems inevitable that the bull: of the water in the warm area must have come 
tliitlicr from the sontlzwest. l‘lie iizfluence of flie Gulf Streccm jirojier, (ineaning 
by this the body of superheated vater wliicli issues through the ii Narrow 9) 

from the Gnlf  of Mexico,) if it reuches this loculity a t  all-wliich is very doubvtd- 
could only afect  the most suparjiciul stratum; uitd the scwie may be said of t he  sur- 

face-drift caused b j  the prevalence of southwesterly toin ds, t o  which so1110 llilre 
attributed the phenomena usnally accounted for by the ext,ensioii of the Gulf 
Stream to these regions. And tlic presence of the body of water wliicli lies 
between 100 aud GOO fathoms”depth, arid the range of whose tcmperatnm is from 
480 to 420, caii scarcely be accouuted for 011 auy other hypothesis tban that of a 
great general movement of Equatorial water toward the Polar area; of ~7liich 
movenient the Gulf Stream consti tiites a peculiar case? niodified by local condi- 
tions. In like manner, the Arctic Stream, mhich underlies the warm superficial 
str:ituin in our cold area, constitutes a peciiliar case, iiiodifioci by tlie local con- 
ditions, to be presently explaiued, of a great general movement of Polar water 
toward the Equatorial area, which depresses the temperature of tlie ilecpcst 
parts of tlie great oceanic basins nearly to the freezing-point. 

11. 

During the first and second cruises of the Porcupine the tcniperatnrc of the 
e:tstcni border of the great North Atlantk basin was exniiiinccl a t  various rleptlls, 
between froni 6.1 to 2,436 fatlioms, and in witlely cIi@erent localities, r:uiging 
from latitude 470 to lat,iturle 550. The hottoin-temper,zture w:is ascertainccl a t  
30 stations, and serial soiindiiigs were taken at 7 stations, inakiiig the total 
number of observations 84. Among all these the coincideiicc: of tempprat11rrs 
at correspoiiditig clepths .is extraordinarily ’close, the chief di@erences slioming 
t~iemselves in  the teiuperatnre of the surface and of the stratum inimedi:itrIg 
beneath it, A decided superheating is observable in this superficial stratmu, 
not extending to a deptll of much rime than 70 or SO f:~,thon~, ancl more CoilsicI- 
erable at tlie soiitliern th:in a t  the northern stations. Wlbetlm this “sul?erlteat- 
ing” is entire!lj due to the direct is$UencC Of Solar h u t ,  or depends, in asay degree, on 
a n  cx’fcssion oj’ fAe GuV Stream, as far as the southern part of tlie area exainincd, 
is qucst,ion -Wliicb can only be resolved by the determination of its relative 
:amount : k t  different seasons. Betweeii 100 and 500 fathoms tile rate of decre- 
iiieiit is 1w-j- slow, a v ~ : ~ g i n g  0111~  about 30 I I I  tlic whole, or t~iree fourths of ;I, 
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ilrAgrc?c! for every 100 fathoms; aud this body of‘ w;tt,cr has, n tcinpcratnre so Y, s. 
iiinoh a b o ~  the isotlierm of the rlortlierii stations, a t  which the observations (Con’d.) 

were m:tdc, as  decidedly to iiidicete that it must have found its may tliitlier 
from :I southern souroe. Between 500 aud 750 fhthoms, however, the rate of 
decre:ise becomes ir~uch more rapid, the reduction beiiig 50.4, or above 20 per 
100 f’;~thoms; while, between 750 and 1,000 f:iutllOmS, it aluouuts to 30.1, bringing 
d o ~ w  tlic tcniperitture, a t  the latter depth, to an average of 3SQ.6. Beueath this 
there is still u slow progressive reduction witli increase of depth, the tempera. 
t1u.e t\blliiig a little more than 20 betmeeii 1,000 and 2,435 F&homs; so that, at 
tile lnst named depth-tho greatest a t  which it mas ascertuiIied-it was 360.5. 
Tllus it is obvions, either tlint the vast body of water occupying the deeper half 
of tlle htlautic basin has been itself cieriwd from a colder region, or that its 
tcniper:ttim~ has bee11 reduced by the diflusioii through it of frigid water from a 
yo la^ soiirce. !L‘h latter snpposi tion best accords with the gr:idual dopression 
of tciiiperature exhibited between 500 and 1,000 fathoms, which corresponds 
with the “stratmn of iriterinixture” of the cold area. 

The tenipcrature soundings rccently taken by Commander Cliimmo, It. N., 
and Lieuteaant Johnsoii, 1%. N., a t  various poikits in the North Atlantic basin, 
when the requisite correctioris are applied for the influence of pressure oti the 
bulbs of tlie unprotected tliermometers employed by them, give resnl ts which 
APC ~oinarl~nblg accordaut with our own; so that it may be stated, with coufi- 
deuce, tlmt the temperature of the deeper parts of the North Atlantic sea-bed is 
but a very few degrees nbo\-e tlie freezing-point. 

Now, a glance at  the North Polar region, as laid down either ou a globe or 
any projection of‘ wliich the Pole is the centor, shows that the Polar basin is so 
much shut in by the northern ahores of the Buropean, Asiatic, and American 
contiiic?rI ts that its only communication with the North Atlantic basin-besides 
tile circuitous passages leading into Hudson’s and Bsffin’s Bays-is the space 
\\Thich iuterreues between tho eastern coast of Greenland and the northwestern 
portiori of tlie Scandinavian peninsula. If, therefore, therc bc any such general 
illterchallge of I’olar and Bqiiatorid vater as that for which wc lia8ve argued, tlie 
Arctic current must flow through the deeper portions of this interspace, a t  the 
north of which Iies Spitzbergen, while Iceland and the Faroes lie in the middle 
of its southern expanse. Now, in tho channel that lies between Greenland and 
Icelmd, thb depth is such as to give a free passage to such a frigid stream; but, 
between Iceland and the Faroe Islands, there is no depth so great as 300 fatha 
ollls at ally part, except in a narrow channel a t  the southeast corner of Iceland; 
so th:tt all effectual barrier is thus interposed to any movement of frigid water 
at a depth exceeding this, A siniilar barrier is presented, not merely by the 
platenu on which the British Islands rest, but also by the bed of the North Sea, 
the sliallo\vness of’ which must give to such a movement a uot less effectual check 
than would be afforded by an actual coast-line uniting the Shetland Islands and 
Norway. Consequently it is obvious that a, flow of ice-cold mater, a t  a depth ex- 
ceeding 300 fathoms from the surface, down the northeastern portion of this intfer- 
space, C a n  ollly find its way southward through the cleeper portion of tlm chm- 
ne1 between the Faroe and Shetland Islamuds, which will turii 3 into a W. 8. w. 
ilirectioll betweell the Faroo Islands and the north of Scotland, and fiuaWdis- 
c1i:~rgc s ~ c h  p r t  of it as has not been neutralized by the opposing stream coin- 
illg up fro111 the southwest, into the great North Atlantic basiu, where it will 

. 
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7, 8. 
(Con’d . )  frigicl waters through its deeper portion. 

inept the Iceland sild Greenland curreiits, and unite with them in  diffusing 
In  th1iS Spreadii~g itself, 11o\\~eVer, tho 

frigid water will iieecssarily mingle with tlie inxss of wariiier water with mliicli 
it meets, and mill thus have its om11 temperature raised, while lowering the 
general temperature of that inass; and hence it is that we do not fiud tlie tem- 
perature of even the greatest depths of the Atlantic b:bsin nearly so low as that 
of the comparatively shallow cliannel which feeds it with Arctic water. 

It may be questioned, however, whetlier the whole body of Arctic mater 
that finds its way tlirougli tho channels just inclicxtcd coultl  lone ~ ~ ~ i l i ~ i t : ~ i ~ i  so 
consiclerable it reduction in the tempmtture of tlie eiiorinous I I I ~ S S  which lies 
below 1,000 fathoms in tlie Atlantic basin, subject as tliis must be to continual 
elevation by the surfaceaction of the sun OLI its southcrii portion. And as tlie 
few reliable observations on tleepsea teinperatures under the Equator iuilicatc 
t11:tt even there a temyeratnre not inuch above 320 prevails, it seems probable 
that that part of tlie cooling egect is due to the esterision of a flow of frigid 
water from-the Autarctic Pole, even north of the Tropic of C;uiccr. Of such ail 

extension tlierc is evidence in the teniperatnre-soundiuf;s recently talcen in 1%. 
31. S. Eydra, between Aden and Bombay, whore tlic cooling iiifluenee could 
twmxly have been derived from any otlier source than the Rntiwctic ~ T C U .  
(The lowest teiiiperature actually observed in these soundings was 3640. Tlic 
temperature of 3380, given previously, as existing below 1,800 fathoms, proves 
to h:me been only a ~ i  estimate formed by Captain Shortland uncler the idee that 
tho rate of reduction observed at  smaller depths would continue uuiform to the 
bottom, wliicli the serial soundings of tlie Porcupine prove to bc by no m e ~ n s  
tlle case.) 

The unrestricted communication wliicli exists bet\teen the Antartic arm 
and tlie great Soutliern oce:m basiiis would iiii~olvc, if t,hc doctriiie of :I general 
oceanic circulatiou be adiuitted, a much niore considerable intercliange of waters 
between the Rutarctic and Eqnetoriul areas tliaii is possible in the Northerrl 
hemisphere. And of sucli a free intercliange tliero seems adequate evidence, for 
it is well known to navigators that there is a perceptible ((set” of warm surface- 
water in all the Southern oceans toward the Antarctic Pole ; this (( set” being so 
decided in one part of the Southern Indian Ocean as to be compared by Captain 
Maury to the Gulf Strcani of tlie North Atlantic. (Physical Geography of tho 
Sea, §§ 745-760.) Conversely, i t  would appear from the ap1)licntioq of tlie 
necessary l”eswire-correction to the temperatures taken in  Sir Jauios Xos3 Ant- 
arctic Expedition, tlie voyage of tlie Venus, &c., a t  depths greater tliari 1,000 
fathoms, that the bottom-temperature of the deepest parts of the Soutliern 
osccanic basin really approaches the freezing-point, or is even below it. And if 
tho temperature of the deeper portion of the North Pacific Ocean s~Allcl be 
found to exhibit a, depression at all corresponding to that of the North Atlantic, 
it must be attributed entirely to the extension of this Antarctic flow, since the 
depth of Behring’s Strait, as well as its breadth, is so small as to  permit no body 
of Arctic water to issue through that channel. 

If further Ohervations should substantiate the general diffusion of a tem- 
peratwe not much above tho freezing-point over the cleepest portions of 
ocean-bed, even in intertropical regions, as a result of a gerleral deep movement 
of Polar waters toward tho Eql1ator, forming the compleinerit of the surface- 
movement of Equatorial water toward the PoIes, it is ObvioLis that such diffusiom 

* 
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mist exert a very important influence qn the distribution of animal life; ancl, iq Y, 8. 

particulsr, that we may expect to meet-with forins wliich have Iiitlierto been ( ~ o n ’ d . )  

reputed esseutially Arctic in the deep seas of even the in tertropical regiou, and 
again in the shallower Tvater of the Autarctic area. Such, there is strong 
reasou to believe, mill prove the case. I n  his recent annual address as Presidellt 
of the Royal Society, Sir Edward Sabiile cites observatious on this point lnacle 
by Sir Jaines Ross in his Antarctic Expeditiou, as confirmatory of the \rie.tv 
eutertained by that distinguished navigator, that water of similtzr teinperntu1-e 
to that of tlie Arctic and Antarctic Seas exists in tlie depths of tlie interme(1i:ite 
oceali, and may have fornled a, ChallIlel for the  disselni~iation of species.” The 
6‘ similar temperature,” believed by Sir J a m s  ROSS to Jinv~ lisd this general 
prevatlencc, seeins to liave been 390, ~vliereas the observations made in t h  Por- 
ciipiiie expedition distiiictly prove that a temperature ereu below 300 inay be 
conveyed by Polar streams far into the temperate xoiie, and that the geiicral 
temperature of the deepest part of the North Atlantic sea-bed lias inore of a 
Polar character than he supposed. 

Again, the deep-sea dredgiugs of tlic Porcupine expedition have sliown that 
many species of inollosks and crustacea, lweviously supposed to be pnrely Arc- 
tic, range southward in deep water as far as those dredgiiigs extentlc.tl, namely, 
to the northern extremity of the Bay of Biscay; and it brco~iics a question of 
high interest wlicther an extensiou of the same inode of exploratiou would not 
bring thein up from the abysses of even intertropical seas. 

Now, as tliera must have been deep seas at  all geo1ogic:d epochs, and as the 
physical forces which maintain the oceanic circulation must have been in opera- 
tion throughout, though modified in their locsl action by the particular distri- 
bution of land ancl water a t  each period, i t  is obvious that the presence of Arctic 
types of animal life in any marine formation caiinot be accepted as furnishing 
e\+leiice per se of the general extciisiou of glacial action into temperate or tropi- 
cal regions. I Iom far the doctrines now current 011 this point may need to be 
inodified by the new facts now brought to bear on them, it will be for geologists 
to (letermine. The question ma3 be left in  their hancls with full assiirance of a 
candid reception of the fresh evidence now adduced. 
’ The geueral results of the dredging operations carried on during the Porcu- 
pine expedition will now be coucisely stated. 

In tlie iirst place they shorn conclusively that there is no limit to the depth 
at wllic]l a11illl:Ll life may exist on the ocean-bed j ancl that the typos fouiid at 
ere11 the greatest depths niay not be less elevated in cliaracter than those. inhab- 
itiilg shallower maters. It would even be premature yet to  &irm tllat the higher 
trpes occur in less abnndimce and variety tllail a t  more moderate depths ; for it is 
by no means impossible that the use of the iinproved metliod of collection devised 
by Captain CaIver, (which consists in the attachment of ‘( hempen t:inglles” to 
the dredg.ing-a~par~tns, by Tvhich the noor of the ocean is stocyt as ~ e l l  as scraped, 
and which often came up loaded when the dredge WAS empty,) which vas  employed 
with extraordinary success in the third cruise, may make as large an addition to 
our kxlowledge of the life of the sea-bottoin explored by the dredge in the first 
aud second crnises of the Porcupine, as it has doiia iii the case of the C O I ~  area, 
whore it revealed the astonishing richness of the bottom which tho Lightning 
dreclgings of the previous year Iiad led us to regard as comparatively barren. 

fjecondly, tlwy coniirm our previous conc~usion that temperature exerts a 

. 
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Y. s. iiiucli greater inflnencc tliaii pressme-on the distribution of animal life. Not 
(Con’d.) only have we fonnd tho same forins presenting themselves throng11 an eiiorino~is 

vertical range-no aniouiit of fluid pressure being incompatible with tlleir exist- 
ence-but we hare also, by a more complete siirvey of tlie relations of the warin 
and cold areas, established the very marked difference between tlie faunke of two 
contiguous portions of the sea-bed lying a t  the same depth, which was indicated 
by the Lightning dredgings. It is rernarlrable, however, tliat this diKereuw 
s ~ i o m d  itself more in the crustaceans, echinoderms, sponges, alii1 foraniiuifera, 
than it did in the mollusca, of mhicli a considerable proportion mere coininon to 
both :&reas. The abundance and vaa.iety of animd life on a bottom, of which the 
teniperaturo is a t  least 20 17. below the freczing point of fresh water, is a fact 
which has a11 the interest of surprise; and it is scarcely less remarlcable that the 
forms of mollnslrs, eeliinodernw, and sponges, which seem to bo the c1i:iructer- 
istic iiiliabitauts of t>lie cold :wen, sh0~1d attain a very considereble size. The 
precise limitation of the Globigeriizcc mnd :bud of’ tlie vitreous sponges to the 
wirin area, was a wry striking manifestation of‘ tlie influence of‘ tempeneture, 
and has vei*y important geological bearings. 

Thirdly, they have largely added to the nuinber of cases in wvliich types that 
hac~ been reg,zrded as characteristic of earlier geological periods, and to hnve 
long &ice becoriie extinct, prwe to  be still existing in tlic depths of the ocmn; 
and greatly iiicrease the probability thot an extension of the lilrc niethod of 
research to inore distant localities would produce even more remarltable revels- 
tions of this character. 

The doctrine propounded by Professor Wyville Thomson, in the report of 
the Liglitning expedition, as to the absolute continuity OF the cretaceous forinn- 
tioii with tlie deposit of Clobigerim-mud at present in progress on the North 
Atlantic sea-bed, has received such striking confiriiiatioii from tlie discovery of 
the 1)ersistericc of ~11111ierous cretaceous types, not rnerely in our owii explora- 
t,ions, bnt also in those carried on by tlie United States Coast Survey in the Gulf 
of Mexico, that it may be Fairly affiruied that tlic o?zus probandi rests upon those 
1 ~ 1 1 0  assert that the formation of true chalk has ever been interraptecl sinco the 
cretaceous period. That period is usualIy considered to  liave termiuatcd with 
the elevation of the cretaceous deposits of the Eurolmui area iiito dry 1:tnL 
Bnt according to the accepted doctririos of‘ geo1og.y i t  is liiglily prolmble that, 
coiiicitleiitly with the elevation of‘ the Europeau area, there was a gradual sub- 
sidence of what is now the Atlantic sew-bed; so tliat the GZoBigerinn. of Llie 
fornier area, with many accompanying types of animal life, mould progressively 
spreatl themselves over the latter, as its conditious became favorable to their 
existence; a i d  tliere secins uo reasou why tliey shodd nol; have rnailitaiued 
themselves in its deepest parts, through the coml~arativo~y small changes of 
level which took 1dace in this portion of the eartWs crust chiring tho tertiary 
epoch. 

Fourthly, the Porcupine explorations ]lave enormoudy extended our knoml- 
edge of the British marine fauna, alike by tlie discovery of new types, and by 
the addition of‘ types previously Iriiomii onIy as inhabitants of other Iocdities. 
The mollnsca d 0 1 ~  have as yet bee11 ft1lly examined; and Mr. J. Gwyn Jcf- 
fregs, -Those authority ripon this part of the subject is not second to that of a,ny 
otlicr xia\tur:l1ist, reports :LS ~ O ~ W S :  The total number of species OF imrinc mol- 
Insca enumerated in his r<.ce1ltly cornl3leted ‘( British Conchology” (exclidiug the 
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ATz~dibra~~ch) is 451; and to those the P?rcupine expedition has addctl 110 fe\ver 
than 117, or more tliaii one-fourth. Of tliese as inany as 56 arc unclescribed, (Con’d 

wliile seven were supposed to be extiiict a6 tertiarx fossils. Sixteen geiicra, 
includiag fisc which are iiiidescribed, are new t o  the British seas. 6‘ All that I 
can do,” lie ssgs, ‘ 6  by coiitiniid dredghlgs in coluparatiwlg sh:tllow water, dur- 
ing the last sixteen gears, \ T ~ S  to  add :&bout so species to the nuiiibcr described 
by Forbes and Hmley. J regard the 1)resent (a1thoug.h a large) additiou as 
nierely an earnest of future discoveries. I n  fact, tlie treasure of the deep is inex- 
1i:bustible?’ The cornplete exnrninatiou Of the cl’us~acea, which are in the hands 
of the Rev. A. M. Norman, and of the annelids, which have been under- 
talcen by %-. Claparide and Dr. Macintosh, will probably yield results scarcely 
less striking. It is, however, in the ecliiuocleriiis aud spougcs, ndiich are being 
exauiined by Professor Wyville T l ~ o ~ s o n ,  in the stouy corals, which have beeu 
referred to I)r. P. M. Diiiicaii, and in the Foraminifera, mhicli constitute the 
speaker’s owii specialty, that the most interesting novelties preseiit themselres. 

7 ,  8. 

9Natnre, Deceniber 9, ISGO, 11. 1 G G .  8. 

[The following is from a ilisconrse dolivercd by Dr. J. C w p  Jcffrcys Iioforo t h o  Royal Iusti- 
tuto : ‘‘ Tlio Deep-sm Dredging Expodition in 1%. M. 8. Poraupiuo.”] 

# x x x * x x x 

1 will make a few reuiarks as to tlie ~nollusca obtained in the expedition, 
:md with respect to that part of the sea-bed which I investigated : 

1. l’lle nlollzksca are mostly Arctic or  Nortlicm.-This I have shown in 1ng 
narrative as regards the western coasts of Ireland, which hnro liitlierto beeii 
supposed to belong zoologically to what Professor Edmartril Jhrbes called the 
“ Lusita~iian” province j and the present remark applies not only to deep water, 
but to s1;llallow meter, and evcu the bays. I n  Professor Wyville Thonison’s 
cruise to  tlie southwest of Ireleiid occuiwxl two species wliich I was quite 
Lillprepai*ed to see. Tllese were fldnrizin sicul uw, md an iuliiiistakeble fraginent 
of Cassi&ria typ&~bC~. Tile foriner in1i;il)its the Mediterraueaii, Madeira, Cnn:a- 
ries, aucl tlie coast of Portugd, and the latter has not beeu noticed north of Brit- 
tany. Such exceptions, as well as Ostrea cochlear, Murex istbricattcs, : b i d  Plcrtydia 
u~zowzioides, it is clifficnlt to accouiit for; but, as  all these species are said to 
inhabit deep water, the Xquatorial current may Imvo carried them northwartl, 
in a11 cmbr~-onic state; or it is possible that they may be lilmvisc Nortlierii 
species, alld hsve not yct been discorered in high lntitudcs. We ;we nearly 
ignorant of the Arctic mollusca, owing to the difficulty of exploration; and tliose 
wlio assume ’that the niarine ~auiia of tlie circu~npolnr seas is poor, or wants 
variety, ought to see the vast cyllection made by Professor Torell, a t  Spitzber- 
gen. The grcntcst depth a t  wliich he dredged tliore was 2SO fittlionis. The 
soiini1ings talien jn 1SGS by the last S,wedish espedition reached 2,GOO f:~thoms, 
JVllell a C‘unza mil a fragment of uii Astwte c m e  up in tlle I)ulldog machilie. 
Soundi1igs, however, are very iusufficieiit for zoiilogical pnrposes. Judging by 
tile resnlts of our om11 expedition this year, whicll Iia\-e increased to  sucll a 
wo1iderf111 extent our list of the Britisli llli~rille &1~11l:l li\-ii>g beyoiid the Or(li1lal.y 
line of‘ soundings, it inay fi%irIy be talcen for gylllted t i i ; b t  tlio arctic mwinc f w i m  

is inucli less ICIIOWJI than oiirs. I Imve J l O t  tile sljg~itest tlonbt tlint by aiiotlier 

, 
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9. expedition to Spitzbergen, provided with improred machiner~-, mid iuitler the 
(con’d.) cllarge of the professor a t  Lund, or soiiie ot lm able zoiilogist, tile species 

obtained woulcl be double the present number. It is evident that the iuajority, 
if not the whole of our submarine (as contradistinguished from littoral or phyto- 
phagous) inollusca originated in the North, whence tlloy hnve in the coiirse of 
time been transported southward by the great Arctic current. Many of them 
apfiear to have found their may into the Mediterranean, or to have left their 
remains in the tertiary and quaternary formations of the south of Italy. Some 
have even migrated into tlie Gulf of Mexico, as I will presently mention. 

I cannot see much, if any, diiT’erence between the mollusce from tlic warm 
and cold areas of Dr. Carpenter. The number of species from the cold area, 
which also occiirred in the warm area, is forty-four. Other species from tlie cold 
area, and not from the warm area, are eleven. Of these last, five are unde- 
scribed, and one is apparently Sub-fossil, and may be a relic of the glacial epoch ; 
so that there remain only five which are Arctic and North Americau, but which 
were not found in the warm area. 
# # # # # # # # 

3. Rebution to North Americun Mo1luscu.-The late Dr. Gould, in his I‘ Report 
on the Invertebrata of Massachusetts, (1541,)” gave l7G species of miriuo mol- 
lusc& as i ihb i t ing  that coast. Mi,. Mighels, Professor Stiinpsoii, and others, 
have since clescrihecl n fern more species, making the total number about 200. I 
hwe found GO of tliese as British, a dozen beilig froin the present expedition. 
The size of the North American species is, so far as I have obserred, slnaller 
tliaii that of our speciincns of the saiiie species, perI1aps s~~owing that their 
coinmon origin was in the Arctic seas of Europe, and not of America. 

# # # # x # # # 

5. Relation to the Molliiscct. of the Gulf of Mexico.--I hope soon to have an 
opportunity of examining and comparing tlie mollusce dredged during the 
last three summers by Count Pourtales in the United States uspeditions. The 
only species which I have yet secii from the Gulf of Florid:& arc T\’ald)&lia 
Floridaizu and Terebratulu Ctibcizsis. The former appears to be that variety of 
TcrcbrutuZa septutu (a Norwegian and now British species) which Professor 
S,eguenzn has described and figured under tile name of Wuldlieimiu Peloritana, 
froin tertiary beds in Sicily; and th6 latter is uIoseIy sllied to Terebrutulu uitrea, 
(Mediterranean,) and is perhaps a variety of tliet po~y~~lorpllous species. Not 
only the external characters, but also the slreletons or internal. processes of 
these American species correspond exactly with those Of their European rela- 
tives. I must repeat that I :tin no believer,in the doctriue or idwi of species 
being 4‘ represented” in a geograpliical point of view. Species may be iileiitieal 
or allied, but not 
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dotoa. 
g. deep water, as we find the most fragile aiid delicate corralines frokll stony gronucl 

# Y # Y # * $r Y 

At the nieetiug of tlie l<oyal Society a t  which the observations clescribed in 
the above paper were communicated, Professor Alexander Agassiz gave a n  
account of the principal resalts a;lirired a t  by the Anierioan Dredging Expedi- 
tion. The ground explored Was limited to a length of about 120 miles by GO to 
90 miles in width, between the Florida Kegs and the northern coast of Cuba ; 
and althougli the depth reached was by no means as great as that attained by 
the last British expedition, not being much inore than one-third of it-about SBO 
fatlioins-yet tlie results were fully as striking, aud agree in the main points 
with the conclusions n r i h x l  at by the British explorers. 

Coinineneing with the sponges, which contained R greet nuiiiber of' siliceoixs 
forins, he gave, as the results of the examination of Dr. Oscar Schmidt, of Graatz, 
the specific identity of the ini~jority of the species with Mediterranean, Azoric, 
and Atlantic species, showing a geographical raiige quite unprecedeiited, aiicl 
extpttdiq the Atlamtic fuunzu front the Gulf of iMexico to the Berwmclus, the Azores, 
the Mediterrumean, the western coasts of h'urope, und extending fcw Pwrth to the boreal 
regions of Norzcuy, Tcelumd, amd Greenland. These same results would apply, as 
fitr as tlie collections have been examined, to the Echinoderms, Mollzcscn, aitil 
Grtcstacecc, though the number of identical species in these branches over this ex- 
teiisive Atlantic area is much smallor. Among tho Echinoderms, the A'clhai 
specially showed several new and iiiteresting forihs, recalling types cliaritcteristie 
of tlie cretaceous period ; one genus e~peci:~lly, the genns ij'uZelticc, is reprcsented 
in our (the British) seas by a most interesting species. Another cretaceous type, 
a new geiius of' Spataitgida, (PozcrtaEesia,) was found in cleep wttter in Floricla, 
mtl, like the Crkzoid genus, h'hizocrinue, was also dreclged by the Porcnpiue expe- 
clition. Several otlier species of Xehinoderm wcre also sliown to hc itleiitical on 
both sides of the Atlantic. 

Professor A. Agassia gave, besides, an inst,tmce of one of these so-called 
cretaceous generic types, which was only the young stage of :b well-known Ken tis 
represented from the tinlo of the olzalk through tlie tertiaries, :mcl wliich is uom 
found living in the tropical seas; slioming how careful \vo ought to be iu our 
p ~ ~ ~ a l i ~ i ~ t i o ~ i ~ ,  \\'lie11 dnamn from ilr cl;tss where t]le t ~ ~ ~ ~ ~ i s f o ~ ~ ~ n ~ t i o ~ ~ s  ii.0111 tll(l 
youilg sta~ges to the aclult aw as grciat as they arc in Echinoderm. He gam as 
an esaniple of this the case of two species of h'chini, one of which is known under 
one generic naine, (Stolonoclypeus,) a8 the adult, iu Florida, while the young is 
isnown nncler a diHercat generic name ( E c l h o c y a m s )  in ELWO~C, :ind endeav- 
ored to ~ x p l i ~ i n  by the action of the currents the niigration of the pelngic 
embryos, ~nnny of wliicli remain in a helpless condition for severid ino11t11s, mid 
thus to show liow changes of currents, brouglit aboiit by the eIevntion or sub- 
sidence of portions of continents, w011lcl f ~ l l ~ r  account for tlie present limitation 
of ni:u.inc faiinn~. 

IO. 1" Oestreiclrisclie ZeitschrXt fiir Meteorologic, V. No. 4, Febrnnry 15, 1870, 
1). 94, 
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Atlie~r:lcum, August 21, 1SG9, p. 24s. 
[TI10 f o l l o ~ ~ i i i g  is froin +,I10 president's address :It tho i n m g u r a l  iiiootiiig of the British Ifiso- 

ciation, :It Esotor, August 18, 1869 :-HYD&OC;RAPKIC O ~ ~ r o r c . ]  
I ani inforfiied by Dr. C;irpen.ter that dredging has been successftilly carried 

down to more $1~,11 2,400 f&thoms, (nearly the height of Mont Bltmc,) and that 
aniinal life, has been found even at that depth in considorabk variety, thong1i its 
amoiriit arid $iud ObviousIg influenced by the reduction of tempcrature to 
Arctic coldness. A. very careful ssries of tempOr&bllrC sopndiugs hiqs heen taken, 
qhowiiig, on tlic same spot, a.oontinuqus (ie8ocmt of terqlmnture witli the clcptli, 

1 # r at first more rapid, afterwards pretty uniform. 
All tlie observations hihlierto iqadc go to coiilirin the idex of a general inter- 
c1:llengc of polar aid eqiiatoriJ waters, the former occnpying tho lowest daptlis, 
tho Imtter forming it siq~erficizll stratum of 700 or SO0 fzithoui8. The ;L\l;d)rscs of‘ 
ldie water brooglit up iudicate a large proportion of casbouic ticid. iu tlic gi~scs of 
the deep waters and a general diff’usiou of orgauic matter. 

* 

Journal of the American Goographical mtl St8tistjical Society, vol. ii, phrt 
2, pp. cvi, et seq. These perorations of‘ Mr. Blqnt appear much lilre an echo, but 
a much clehrioi*ated one, of Mr. Findlay. 

Is “I was truly pleased qt reading tbe otlier &by (I Icnow not whether it was 
accurate) that the Gulf Stream had proved to be a delusion. The Gnlf Stre;Lru 
W:LS Jiiiost as great a nuisance as Mocaula~Js New Ze:~laiiclor, or the Germau 
who evolves things from the depths of his consciousness. O J I ~  could not i i m i -  
tiorz fihe weather without giving a chance to  somebody to clothe himself with the 
true scientific swagger and hurl the Gnlf Stream at your heed. There are cor- 
tnin remarks which nobody ever inzlkes wibhout n ccrtRin air of superior wisdom, 
:tiid tlie iiian who affected hmilisrity with Chc Gulf Stream always seonied to 
feel hiinself six iiiclies taller in consdquencc. I should have real pkmsui‘e in 
loanling tliat the Gulf Stream had been definitely exploded.” (Coruhill Maga- 
zine, Jnly, 1869) p. 50,) 

l4 Weser Gazette, Bebiwary 16, 1870. 

Kohl, Goschichte des Golfetromes, (History of the Gulf Stream,) Bromou, 
186s) p. 173, citing the Journal of the Royal Geographical Society, vol. 26, p. 26. 
Fiudlay, howover, docs iiot speak of the Gulf Stre:m, but of the “waii’m waters 
of the equatorial rugioiis passed uortlmsfwtvcl froin tho Gulf Strcsin,” niwuing, 
doubtloss, o drift mid Bot  tho Gulf Stream 

IG Diagr;tm of tho Giilf Stream, to i1lustr:~te tbe p:q)er by A. G. Fiud1;iy. 
Proceedirigs Boyal Geographical Society, XUI, p. 103, (see uotc 6. )  

l7 Ko111, Geschichtie des Golfstromes, (Eistorg of the Gulf‘ Stream,) p. 222. 
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'LO-24. 2" Schuiid, Lchrbuch der Meteorologic, p. 964. 

21 Oiiiierzoelriiigcii met deii Zeetheriiioineter, :LIS Uitkoiiistuii vaii \Vcteiisclia,p 
en Ervnsriiig, angaande de Windeii en Beestroomiiigcn iu sommige gedeelteii 
\-:in der1 Oceaan. Uitgegereu door hct, JCouiiigljJli XoderlatidBch Meteorologisch 
Instituut tc Utreelit, in 1861, quarto. 

. ar.  

2%. 22 Report to the Coininittee of the Meteorological Office 011 the Meteorology 
of the Atl:~iitic, between the p:brallels of 400 and 500 N., :is illustrated by eight 
diagrams of observations talicu 011 bo:ird the mail ste:Lmcrs ruiiiiing to  ai1d from 
Auicrioa, with retnarlts on the difference in the winds arid weatlier experienced, 
according as the ship's course is westerly or easterly, aiid on the probable causes 
of the diff'erence. By Captain Henry Toynbce, Marine Superiiitenileiit, Meteor- 
ological Office. L o I ~ ~ o I ~ ,  1869. 

23, % L ~ .  
rL*ld Procccclings of tlie ltoynl Geograpliicnl Society, XIII, pi). 229 et seq , 

and (;eographische Mittheilungen, 1469, 1). 436. 
raferrrcl 

to :] 

0 t h  the Szcrjace Teirqierature of' the North Atlaittic, in rcfereitcc to Oceait Currcxts. 
By Nicholas Wlk%y, 0. B. 

[Tlic following papcr, read bcforc tlic Royal Gcogral~hicd Socicty, coiit:iiiiB tlic 

The theriiioiuetrical observatioiis on which this paper is founded were com- 
1ne:nced on the Cornish coast iu 1549, and were afterw-nrd exteudud to tlw Scilly 
Isles, the Seveii Stones Light-ship, to  Yurmouth, and to the Shet1:tiid Isles. And, 
further, in order to ascertain the temperature of the surface water acrosi tlle 
Atlairtic, extracts were made from the log-books of Cunartl's steamhips sailiiig 
between Liverpool and ;New York, for o period of five yew.s j whicli have been 
reduced to monthly means at every f i x ?  degrees of longitude, and are eiiibodied 
iu the table a,pponded to  this paper. 

The priinurg object was an eiideavor to deteriniiie tlie influeiice of the Gulf 
Stream 011 the climnte and agriculture of the British Isles. 

In this paper I purpose orily to fitate the geiieral refiults obtniiied, mid to 
apply the evidence as a test of the existence of oceaii cnrreiits. 

The chart exhibited to the meeting shows the surface temperature of tlie sea 
taken iii f i ~ e  voyages iii differeut years, and siinilar observations are given in 
the table a t  the end of'this paper. 

Iu  J a ~ i ~ a r g  the sba around the Bciily Isles% somewhat mariner than on the 
ivesterii coast of Ireland, a i d  there is a decreasing temperature fro~u 510 at  the 
Seven Stones to  420 a t  Shetlaiid, being a diEerence of Ouly 90 iu 700 miles of 
latitudinal distmxe. The January temperature of the mater coiitiiiues also to 
decream down the eastern coasts of Scotland and England, u t i 1  i t  reaches its, 
miniruuin of 370 at  Great Yarmouth. 

We IIW, therefore, iufer that the North Sea iil wiuter derives its marmtli 
rather from the strong tides which pass around the north of Scotland than from 
any wariner water flowing tlirougli the Straits of Dover. 

The i imii i  tC~~p~jrature  of the Sea in l'eiix:x1~ce Bay, I:& J;wn:iry, mas 6Oo, 
aiid betwceii Hull and JIa1llbnrg, 430. I n  the sninc: ~iioiitli, ou the Aiiiericau 
coast,, the sen is very cold, seklolli rising t~bore the frceziirg i)oiiit, and often 
froin two to four degrees below it. The ~1:hilliilg e&ct of the Arctic Cllrreiit is 

, 
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felt far down the coast; but where the water is somewhat, sheltered from its 1 ~ 3 ~ 2 4 .  

influence by the laiid of Nova Scotia and Newfountlland it rises sereral degrees (C0n'd.j 

in imrmth. 
Tlie extent and greatest; intensity of the Arctic Current is 8liarply sliowii by 

the tlierinometer ill every voyage, The cold mater OIL the Banks of Newfoulid- 
land reaches its mean montbly miniinam of' 30° in January, m c l  its mean maxi- 
mum of 520 in September, and its width is fully 400 British miles. 

On the eastem sidc of the cold cnrrent,.and in close proximity to it, there 
is a bed of very warm water Iiaviug a niem telnperature in January of 570, 
being 270 warmer thau that 011 the .Ua~ilrs, over a width of sboiit 200 miles. 
Tllis appears to be a strong eddy of the Gidf Stream, curvipg uortliward, mid 
holding the Arctic Current in its warm embrace. 

Prom this part of the sea to  uear the Irisli coast the varmth is 1110re equally 
distributed through the water, atid the tlierino~neter does not detect ally well- 
defiued bmiiclr. of the Gulf Stream flowing to the N. E. There is, J~oi\re~er, a 
decided rise in tho teinperatiire about the liiicltlle of the Atlantic, ainountiiig to 
from four to six degrees above that of the sea at Scilly, aiicl the fignres on tlic 
chart appom to indicate that it lies in a 8. W. and N. l3. direction. It is most 
probably tho drift of the Gulf Stream driven to  the N. E. bj7 the preudiug S. 
W. wind. 

Tho observations ai, the coast statioiis on the west of' .kelsrid show a tem- 
perature of 30 below that of the open sea 350 miles to tho west. 

Our S. W. miud has its birthplace wlier0 the temperature of' the sen is at. 
least 660 in January, causing the thermometer on the Coriiish coast, uiiiler its 
influence, to  stand steadily at 520, aud the great warmth of tho past winter 
resulted from the continued porsistoocy of this mind rather thau from any 
cscos8 of heat in the sea. 

The S. W. miiid gives to Ponzance a mean winter temperature of 440, being 
the same :is that of Montpelier; Cork falls short of it  by ouly half 8 degree; auci 

Stilly Isles a t  this season exceed this noted wiiitw resort by 260. 

T(lbk: a/lolili?1q 1110 tonqorcctthre of tlio S I W J ~ O C  muter of the Aflanlio oceun, at ccwy 60 of loicgitiidc, fi 'oni 
tile 8 0 t h  of li&d lo tlio B d c s  of hT:iifoimdlattd, 011 l b a  C O I ~ I * B O  of Cunnrd'8 aten?tbaLil,8. 

Montiis. 

January.. ...................... 
Vcbruary:. ................................... 
Rlnrch ........................................ 

......................................... 
June..  .................................... 
July. .  ....................... 
AWust ....................................... 
September.. ............................ 
Octbber.. ................. 

December .................................... 

&lean of the year.. ..................... 



Notes. 
as, 94. The mans reprcscntcd in t8he preceding table show tlint east of the cold 
(C~n’d. )  water of the Xewfouudland Banks, (the Polar Stream, which lias tlierc a width 

of 400 miles, and a tcinperature in January of 30°, and in September of 520,) 
tliem is a bed of ivarin water, 200 iuiles in width, with a temperature of 570 in 
Jaiinarj and 610 in August. Between this bed arid the Irish coast the temper- ‘ 
ature is iiiorc uniform; there is, however, in the middle of this distaiice? in about 
Iongitude 250 W. of Greenwich, a, belt of mater of a dectidedly higher tcmper- 
ature. 

25. 25 J o u q ~ J  of tlic Scottish Jfeteorological Society, new series, Ro. VIII. 
Edinburgh and London. October, 1865, 111). 256. 

0% the Teinperature of the flea 018 the Coast of Scotland.-By A l e ~ a ~ d e r  . l3~elma,  
Metcorologicccl Secretary. 

To ascertain the temperature of the sea on the coast of Scotland, aid par- 
ticulo;r.ly the annual and diurnal clrai~ges to which it is aul?jcct, observations 
halve been madc at  di&miit points round the coast, begiuuing with January, 
1557, to the present time. These have been regularly published in the socictg’s 
quarterly procecdings. Prom these observations the following tables have been 
coustructed. Since the times of observation mere not the swne a t  the several 
stations, me shall state the yesrB and the number of times they were made 
mont~;ly at tIic different places. AJI the observations were made at a depth of 
6 feet, except some of the Harris observations, afterward to  be referred to. 

At Sandwick, Orkney, the observations mere began in Janpary, 1857, and 
hare been coiitiriued regularly to the present time, geueraUy from five to seveIi 
times a month. 

At Stornoway, the observations began in February, 1857, and have bean 
continued, with oiie or two blanks, to thc preseut time. During the first four 
years tlie temperature wits taken four to nineteen times each month; during the 
next two years, generally three tiiiies; and during the last two years, only once 
:I iiionth. 

At Harris, the observat!ioiis were ins& on :~ii exteiisive scale, wider the 
superintendciice of Captnin Thomas, IX M. C. Woodlark, assisted by Mr. Shar- 
bau, w~i i l e  sirveying the Outer Hebrides. ~ u r i n g  the winter months ‘the 
teniperatnres mere observed in East Loch, Tarbert, Harris; sud, in suiniiier, 
among those -islnncls where the survey was in progress, but almays mitliiii a 
radius of 18 miles. The temperaturcs, at the depth of 6 feet, mure obserred at 
9 a. m. and 3 p. m., froin 1st November, 1S5S7 to 30th November, 1863; a t  9 p. in. 
from 1st May, 1859, to 30t,h November, 1SG3, (except December, 1859, and Jan- 
uary, February, March, LSGO;) mid tlio clnily minimum tolnpuraturo from Jsuu- 
ary, 1859, to  November, 1SG3. The above h r C  all been brought, iu Table 11, to 
the inem of the five years beginning November, ZSBS, and ending November, 
lS(i3. The temperatures, at depth of 1 foot and 24 feet, were observed from 
Julie to OctobCl’, 185s; a11d the tCiiipCratiire, at’ G feet as compared with GO feet, 
froin June to  Sept’elnber, 1859. In addition to these, term-day observations 
wore rnaiie on the 31st or of each irioiitli, bcgiiiiiiiig with May, 1869, awl 
ciiilirig wit11 ~oveinber ,  1 s ~ .  They were inaclc sixteen tiinos each day, begiunhg 
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st 6 a. m, t,licn e twy second hour, aiicl at 9 a. ifi., 3 p. ni., c) 11. in., xiid 3 a, m. 28. 
The results of this laborious and most valuable series of observat5ons are given (Con’d.) 

in Tables I1 and IIL 
At Oban, the observations mere generally macle from fom to seven times w 

month, extending from May, 1859, to !Xarch, 1865, with the exeepti~n of‘ six 
months, from November, 1559, to April, 18GO. 

I n  the sea we& of Oben, (iiiclucliag the sea off Coll, Tgree, Mnll, &.,) the 
observations mere made under the direction of Captain Bedford, E. N., atid by 
him transmitted do the society’s office, and published niivually in the proceecl- 
iiigs of tlie society. 

At Otter House, (east of Lochgilpliead,) the observations began in October, 
185S, niid haxe been continued to tlie preseut time. 111 ISM$ 1859, and 1SG0, 
they mere taken daily; bat since then three times a month, viz, on the lOtli, 
20th, and 30th. 

At Westhaven, near Cnmoustie, the observations metre talcen by Mr. Proc- 
tor, the society’s observer at Barry, from January, 1857, to tho present time, 
once, ttvice, or iiiore rarely thrice a month. 

At North Berwick, tho observations  ere talcen by the societ,y’s observer a t  
Smeaton, from April, 1857, to June, 1831, thrice a niontb, gei~e~ally 011 the 5th, 
IGth, and 25th. 

At Dunbar, the observations mere made by Mr, Stork, tlle society’s observer 
at East Linton, from January, 1857, to December, 1YGPj during the first five 
years, generally 011 the 5th, 16tb, and 26th of the month; and doring the last 
three years, generally on the 15th only. 

Ca@aia Thoinas has made daily observations of the  temperature df tho seib 
since 2d March, 1834, a t  Trinity Uhain Pier, near Edinbui.fi-)~, a$ a point 225 
yards from high-w&er line, and about 40 yards at lorn water; the depth. being 6 
feet a t  low-water spring tide, and 26 feet at high-water spring tide, HKO has also 
made term-dny observations, similar to  those niada by hiiiz at Uarris, 011 tho 218t 
of’ the mouth, begiunirtg wifh Soptomber, 1864. 

Observations of tlle tenipcrature of‘ tlio sea lim-e also been made at Bernera, 
in L&s, and Zast Yell, in Shetland, but tlie blariks which occur are too mitncr- 
oiis to admit of ii satisfactor;). inenii being taken; at Xasdalc, in AYgiIl, but the 
thermometer used had iznfortiinately beell B very dofectivo instrument; a t  Bres- 
say, Portree, ToBermorey, the Moile, Dnurobiu, aid Portsoy, but in uo case for 
a period cxceecling a year. 

111 the iwults which ham been publisliud by the society it has all iiloitg 
beeu twsumed that the inem temperature of the sea for any month at any point 

* has bee11 the simple arithmetic iiiei~n of a11 the observatioiis mhicli wcre inatlo 
there diiring that month; and from tbese rileads alone TiLblC I V  lias been con- 
struche(1, in tho w ~ y  adopted and described in previous papers. This tabIe 
&es the inem telnpemture of tho sea thus obtniiiod clariitg t)lw uiolltbs of $lie 
p a r  at, nilre placets ou .the coast of Scotlnnd. The titno (about Giglit years) is 
suficieutly Im1g for a pretty close npproximstion to the llleilll temperature; a m 1  
the table Ilosscsses fnrthor value, seeiiig i k  contains only t ~ l e  results of ~ b s ~ ~ a -  
tioii s. 

But U ~ I ~ Y  interesting qnestions ai*ise out of fi colnparison of the rosnIts 
obtaiiied ait cliKcrent st:itions; aud it is ori(lollt tllat 110 r~ico comparisons  con^ 
be satisf:ictorily madr, or rclinbk C O I ~ C I I I S ~ O ~ ~ ~  (I~;I\VII, iu~ less wibli obswwtioos 

’ 



Note. 
25. carried 011 a t  tlie different places orer the saine years, and inade on tlie saine 
(Con'd ) days of the month. For a single observation made in a month, though valiu~ble 

as an observation, cannot, in most cases, be accepted as tlie mean temperature 
of the sea for that month. Thus, a t  Harris, in October, lS62, the temperat'ure 
mas 540 on the 12th aiid 440.6 on the 21st, the ~neaii temperature of tlic month 
being 500.8. Daily observations, during the wliole time, were made only at  
Harris and west of Oban stat,ions, the ressels employed on tlie survey affording 
facility for such observations. But when, as happened in some cases, the 
observer resided soine miles from the place of observation, the number of obser- 
vations were necessarily limited. 

Since observations were macle four times a clay at  Harris, from 1st Novem- 
ber, 1858, t o  30th November, 1863, this place and period of time have been fixed 
upon as  the standard to which the observations a t  the other places have been 
brought. The method by which Table V, giving tlie results, was 'constructed, 
will be best explaiiied by the following example: At  Sandwick, dnring Novein- 
ber, 1S58, tlie temperature of tlie sea nras taken on the lst ,  Sth, 13t11, l!Mi, arid 
2Sth of the month, giving 490.6 as the menii temperature of ilie month. Tlie 
teinporatures a t  Harris on the same days were extracted from the schedule; these 
observatious gave the mean temperature a t  Harris to be 490.0. This operation 
was perforuied for each of tlie otlier sixty montlis of the period, and thus inoiithly 
iiieaiis were obtained for Itarris, strictly comparable with the meitiis deduced 
froin tlic Sandwick observations, both series being made exactly on the saine 
days throughout. These monthly means for Harris tirid Sandwick are given in 
Table I, to which is added the monthly difference for Sandwick. The ~iioiitlily 
teniperatures of S,:mdwiclr, given in Table V, were theii ob tnined by applying to 
the Harris temperatures the above inontlily differences. TLe means for the 
other statiolis mere calculatecl in tlie saine may as those for Smdwialr. Table 
V, tliercfore, gives what would have been tlie memi ternperatures, if Cliiily 
obscrv:Ltions had been made a t  each of the nine stations, froin 1st No\wnbcr, 
1858, to  30th November, 18G3. 

Daily Range of the Temperature qf' the Sea at l5%rris.-Table IT. 

Observations t o  deteriniiir the daily mmige or horary variation of the tern- 
pcratiire of tlie sea ~vcre 1ii:ide at  Harris ouly. Tlie t,ciiiper:itures were observed 
011 fifty-two montlis, 011 the 21st or 23tl of tlic niontli. Tlie fliictii:ttions of tlic 
t e~n~~era turc  of the sea are chiefly deteriniiied by the changes of the temperature 
of the air. The only disturbing influence arises froin currents of tlic sea, ancl 
occurs seliloin; aiid when it does ocour the effect is very slight. €Ience the fine- 
tuation varies coiisiderably froin day to d:ly, bot11 as regmls the amount aiid 
the t imes  df occ~rreiice of the daily lllaXilnUln and minin~nm temperature. Tllc 
aiqonnt is greatest when tlie weather cllanges 011, or iinrneiliately preceding tile 
d:ty of observation, and least when the temperature of the air has varied little 
for sonie time. The greatest suiouiit that was observed occurred 0x1 tlte 21st 
October, 1SG2, wllell the temperature was 44O.5 at 110011, and 500.1 a t  G a. UI. the 
follo~viiig niorning, Iiariiig thus varied 53.6 in eighteen llours ; :&lid 011 tlie; 21st 
rJovc~nbcr, 185!), wllell i t  was 45O.3 :it 10 :I. in., and 50O.G at G :I. 111. of the fol- 
lowing morriiiig, Iiaviiig t l lw risen 80.3 in twcuty Iionrs. nut tlie range 011 ally 
particiiI:ir day is raro1.y so inn(:ll as 30.0. On twenty-nine ont of the fifty-two 

' 
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On six of the days it (Con d.) 

days it ITAS less than 10; on twelve days it was between 10 ancl.20; 011 serreii 
days between 2 O  and 30; and 011 four days only above 30. 
varied only two-tenths of a degree. 

The mean daily range for the months and the year is a point of considerable 
interest, since it supplies the correction, if any, to be applied to series of obser- 
vations made at  differelit hours of the day, to rednce them to the mean tempera- 
ture of the day. It is evident that, as the number of observations is increased 
of which the mean is taken, the mean of any month thus determined will con- 
tinue to. fall more and more below such high means as 20, or even 10, until a 
sufficient number of observations have becn obtained to give the true mean 
daily range. Since none of the means of the months in Table I1 include more 
than five years, the means of most of the months must be expected to be too 
great. Thus November, 10.3; July, 10.1; January, April, and May, 00.9, are 
a11 doubtless too great. If, however, we combine the months into the seasons, 
the number of observations for determining the true means is largely increased, 
and thus the Inem daily range of winter becomes 00.4, and of the other seasons 
0O.G. Again, by combining the seasons into the year, and taking the means of 
the different hours, the mean daily range of the temperature of the sea for the 
year, as a whole, is found to be only 00.32 by the term-day observations. 

The mean daily range has been determined in a different way. The daily 
maximum of the sea is reached about 3 p. m., and the minimum was observed 
directly, both of which means, deduced from 2,080 daily observations, are given 
in Table 111. The difference gives the approximate mean daily range, which is 
valuable as giving more exactly the mean daily range of the different months. 
If these figures be laid down in a curve, it will be seen that there are two maxima 
and two minima periods in the year. The longest maximum occiirs from AlwiI 
to  August, culminating in June, 00.72; and the shortest in December and Jamz- 
ary, culminating in December, 00.82. The first minimum period is in February 
and March, 00.38; and the second in September, October, and November, 0O.36. 
Hence the greatest daily variation of the temperature of the sea takes place 
when the sun’s rays are exerting their greatest heating power, and agab when 
the winter cold has begun to set in with greatest severity. The least variation 
occurs when tho sun haa begun to decline, aud frosts are slight and of rare 
occurreuce; and again when the sea has been cooIed to its lowest point, and the 
sun has scarcely yet begun to raisa its temperature. 

These two modes, by which tlie mean daily range for the year has been cal- 
culstecl, must not bo confounded together. For in determining the mean daily 
range froln the term-day observations, the mean temperature of each hour is 
first ascertained, and the difference of the warmest and coldest hoilr is consiclereil 
as the range. But when the range is determined from the minimum tempera- 
tures, the lowest temperatmure of each day is taken, a t  whatever hodr or instant 
it may occur. In this cage every daily minimum is found, and tells on the find 
result. Not so, however, in the Case of the term-day observations; for with 
r e p r d  to these the minimum of my day is found only when it happens at  the 
hour of observation, and when it is observed, tells on the final result only when 
it takes place at  the mean time of its occurrence. Hence, while the mean daily 
rayige deduced from the minimum temperatures is 00.57, it is only 0O.32 from the 
term-day observations. For the same reas011 the mean daily range of the air, 
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25. 
(Con'd.) muni and ininililuln observations. 

50.8, mould have bccii about a degree more if it liad been deduced from maxi- 

It follows, tlien, that the mean temperature of the sea, on a series of years, 
as observed with a common thermometer, cannot to any appreciable extent be 
modified by the hour at which the observations are made; and consequently all 
the observations of the different stations, though made a t  different hours, may 
be considered to be quite comparab!e to each other. 

From the means of the year in Table 11, we observe that the sea reaches its 
maximum daily temperature about four in thejqfternoou, and falls to its mini- 
mum temperature about half-past five in the morning. The maxi~num occurs a 
little earlier during the Tinter months, and a little later during the summer 
months. The. minimuin occurs about 8 a. In. during the Tinter, and about 3.30 
a. in. during summer ; or, generally speaking, near sunrise. Since the maximum 
occurs at 4 p. m., and the iuiuirnum at 5.30 a. ni., it follows that the sea parts 
mitli the lieat it receives from the sun more slowly thaii it acquires it. 

Baily of tlie l'ernperaturc of t i e  Eesec~ and Air Compared.--TdAe II. 

Tile saiige of the temperature of the air is always greater-generally very 
much greater-than that of tlie sea. Thus, while the greatest range observed 
in the sea on any of the days was 50.6, a range of 210 was observed in the tem- 
perature of tlic air on the 21st May, 18G2. On that day the toiiiperattnre was 
GO0.S at 6 p. ni., and at  3 a. m. it had fallen to 390.8, having thus fallen 210 in 
nine hours. A daily range of from 120 to 200 in the temperature of the air 
which is resting on the sea is not an unusual occurrence ; and the air in inlencl 
situations is subject to much greater fluctuation. 

Again, the mom daily range of the air during the seasons, each of which is 
dednced from nbont twelve days' obsorvntions, is as follows, beginning with 
minter: 1O.6, 70.9, 70.5, and 3 O J ;  vhile tho mean change of tomperaturo of 
the sea is only about half a degree. The mean daily rango, during tho ;yofix! is 
80.8; and as it has been deduced from fifty-two days' observations, recurring 
regularly every month, 50.8 may be assumed as tlie mean dailg range j and t h e  
corrections given in Table I1 as tho corrections to be apqdied to observations 
mado regularly with common thermometers, in tho vest, at any particular Ilour, 
so as to deduce from the mean of tliese observations the inenii tempor:tturc of 
tlie year. These corrections mill be smaller during tlio wintor montlrs7 and 
larger during tho snminer months; but tho amount of tho correction for eaell 
mouth cannot be determiiied from this Table, because the number of observa- 
tions arc too few, considering that the changes of temperature are so irregular 
in their OCCIII'YCIIC~. 

Prom these observations it appears that the mean tcmpern ture of tlic air 
occurs a 'little before nine in the morning and a little before eight in tlic even- 
ing. The maximum temperature occurs about 3 1). in., and the minimum about 
3 a. m. Since the maximum and minimum temperatures of tlie sea occur 
respectively at  4 p. m. and 5.30 a. m., it folhvs that the extreine temperatures 
of the sea occur from one hour to two and one-half hours later than those of tho 
air. The temperature of the sea seaches its aiiuual inaxirnnin temperature about 
tlic middle of August, and its minimum temperature in the last weclc of Pebrn- 
nry; and about the 21st of MW ~ 1 ~ 1  the 10th of November thc teinpcratiire is 
:iboii.t 6110 nicau of tho year, 01' 480.9. Tho meail temperature ol' tlie air occurs 
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about tlie begiuniug of May and middle of October; the iiiaxiinriin in tlic third 2~~ 

week of July, and the minimum about the beginning or iiiiddle of January. (Con'd.) 

IIcnce these periods occur from three to four weeks later in the ocean thau in 
the air. The incan temperature of the Sea is ahout 8 degree above the mean 
teinperaturc of the air, as determined by these sixteen observations a day durillg 
fifty-two months. 

In  comparing the mean monthly temperatures in Table I1 with those in 
Table 111, it must be kept in view that Table I1 gives the mcan temperature of 
tlie 21sf, of the month, and Table 111 Of the 15th, or middle of the inontll, 
Hence, in those months during which the temperature is increasing, the mean8 
of Table I1 exceed those of Table 111, and in the other months fall short of them. 

llIonth1y Temperature of the Sea ut Harris.-TuUe 11% 

The highest incan temperature of any month, 570.4, occurred in August, 
1889, and the lowest, 41O.2, in February, 18G0, showing a diflerence of 160.2. 
The three warinest months in order are, beginiiiiig with the warmest, August, 
J~ily, and September; and the three coldest, February, March, and January, 
The mouths during which the greatest change of teniperature occurs are Octo- 
ber, November, December, and January, when the temperatuie makes the 
great annual fall ; and April, May, and June, when it m a l m  the great aiinual 
rise. These months also exhibit the greatest fluctuations and variations 
of temperature, tlie increase or ciecrease being thou frequeu tly delayed OF inter- 
rupted. The greatest difference in the mean temperature of any mouth, from 
year to year, occurs in July ; in 1859 it was BGO.8, and in 18G2 it was 520.0, show- 
ing thus e difference of 4O.8. A comparison of September with June will show 
the interesting fact that, as regards the temperature of the sea in the west, Sep- 
teinber is, in every way, to be preferred to June, its mean temperature and its 
lowest meau having been 20 warder. 

The niesn annual tompemtnro of tho sea, at Harris, mas 4W.G in lS59 j 47O.5 
in 1SGO; 490.1 in 1SG1; 4SO.8 in 1862; and 490.2 in 18G3, showing thus a differ- 
encc of 20.1 in the annual variation. The mean temperature of tho air, in the 
west, in these same years, was 480.1, 450.7, 480.1, 470.4, and 470.9, showing an 
annual rariation of 20.4. Again, a t  Harris, in 1860, the temperature of the sir 
in March, April, and May, was 410.4,460.2, and 510.0; while, in the same months, 
that of tho sea was 420.3, 43O.3, and 450.7, showing a rise of 90.6 in the temper- 
aturc of tho air, but oiily 30,4 in that of the sea. If compared during successive 
days, the differences .would be much more striking. Hence, though the clieer- 
erlces of the temperature of sugcessive days be much less in the case of the sea 
than of the air, and even of sucqessive months considerably less, yet the diEer- 
ences of the mean temperatures of the see and air of s~iccessive years closely 
approximate to each other. This shows that, though the sea soon begins to be,  
infl8nenced by a change in the temperature of the air, u long time must elapse ~ 

before the c1uxnge he completely effected. , 

l'emperat2cre of the &ea at difereizt Uqtl~s.-Tublc 111. . 
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25. tures a t  these depths, it will be seen that, during the time the temperature waa 
(Con’d.) increasing, the kinperature at 1 foot was about lo above that a t  24 feet deep; 

but the temperakure at G feet was 20 above that at GO feet deep. The mean dif- 
ferences mere about half the above. 

When the temperature was falling, in September and October, the mean 
temperature, at a depth of 24 feet, was 10 warmer than at 1 foot, and about 
00.8 warmer at GO feet. than a t  6 feet. This is instructive, and shows the value 
of observation over theoretical deductions ; for theory might have led to the 
supposition that the warmer water woulcl have floated on the top of the colder. 
The explanation is, that at this time the water of the sea is not in a atate of 
equilibrium; that a disturbing agent is at work, (the cooliug of the sui-face- 
water,) causiiig a continual descent of the colder and therefore heavier particles, 
and an ascent of the warmer and lighter particles to supply their place-a pro- 
cess -&ich goes on as long as the surface is colder than any of the underlying 
watery strata. The difference between the temperature of the surface and that 
of several fathoms below the surface, shows forcibly the long time required in 
effecting a complete correspondence between the temperature of the sea and that 
of the air; for being brought about by upward and downward currents, the dif- 
ference of whose temperatures is very small, the motion of the currents and the 
interchange of temperature resulting therefrom must proceed at’ a very slow rate, 

Extreme Temperatures obserwed at d4ferent Places.-Table IV. 
The highest temperature observed, up to 31st August, 1865, was 610.5, a t  

Otter House, in July, 1859 ; and the lowest 33O.7, a t  Trinity Chaiu Pier, in Feb- 
ruary, 1865, the difference being 27O.8. The temperature of 630.0 mras recordecl 
at Westhaven, in September, 1858. A comparison of the niean temperature of 
the sea at Westfmven with the mean temperature a t  the other stations, during 
April, May, June, and July, (Tables IT and V,) shows an excess of about 30 a t  
Westhaven. The temperature is very carefully taken by Mr. Proctor, each 
observation being verified By repetition three times. At full tide the tempera- 
ture is taken 22 yards from the coast line, and a t  ebb tide 500 yards, always 
where the undisturbed body of sea-water is either gently ebbing or flowing, or 
rolling in on the shore in huge broken waws. The tide advances and recedes 
over sandstone rocks, inclined seaward at  an angle of 300, thickly strewn with 
transported boulders of e v e q  variety of size and mineral dmracter, and covered 
with a rich marine flora. This tidal slope is always wet, even at low water. 
Immediately to the west, opposite t o  Carnoustie, the tidal slope is fine, yellow 
sand, sloping a t  an angle of 150, which, being quite dry at  ebb tide, becomes 
greatly heated by solar radiation, and cooled By radiation during the night, Is 
the anomalously high temperature a t  Westhaven due to some local sea current 
setting in from the heated sands at Carnoustie? This +wpposition is rendered 
more probable by the consideration that the excess of temperature talres place 
during those months when the direct heating power of the sun’s rays most 
exceeds the temperature of the sea. These observations do not, therefore, give 
the temperature of the North Sea during the summer months, but they are V R I -  
uable as having a11 importaut bearing on the local climate of tlicdistrict. On 
the east and west the highest temperature at cach station is about GOO; but in 
the north, a t  Stornoway and Sandwick, w’here the strength of the sun’s rays is 
leas, ,it is 20 or 30 less. Bat the greatest differences cxist between tha lowest 
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temperatures of the west and tlie east. I n  the west the lowest temperature 9s. 
observed was 390.1, a t  Harris, in January, 1862; while in the east, at Trinity (Con'd.), 
Chain Pier, the temperature of the sea fell to 3 3 O . 7  in February, 18G5. 

-Distribution o j  ,Yea Temperature round h'cotlmd.-!l'able v. 
Aianuat Tnqcratwe.-The observations in the west are fiom five places, 

beginning with Otter House in the south, in latitude 55O 58l N., to Sandwick id 
the north, in latitude 580 2' N. They thus extend over two degrees of latitude. 
Does latitude appear to affect the annual temperature? The annual tempera- 
tures, in the order of their latitudes, are as follows: Otter Eouse, 49.02; O l > q  
48.72; Harris, 48.89; Stbrnoway, 49.05; and Sandwick, 48.85. The difference of 
these numbers is so slight that we Way conclude that the annual temperature of 
the sea along the coast of Scotland is practically uniform, from the Clyde to the  
Orliney Islands. Observations were made daily at Bressay Light-house, Shet- 
land, for one year, beginning with April, 1857, and ending with March, 1855. 
The result gives the annual mgan,of Sandwick, 490.9; and of Bressay, 490.4. 
Thus, for this year, Bressa(y sea-temperature was half a degree less than that of 
Sandwick. It is, however, probable that, if the observations had been coutinued 
for a number of years, the difference between the two places mould have bcen. 
less than half a degree. It is very desirable that observations of sea-tempera- 
ture mere made in the southwest. of Scotland, off the coast of Wigtomnshire, and 
in the north of Shetland, in order to ascertain if any material difference exists 
in the temperature of the sea at these two extreme points. 

There is, however, a great difference in temperature between the Atlantic 
and the North Sea. Leaving out Westhaven, for reasons already given, the 
annual temperature of the sea a t  Dunbar and North Berwick is 470.8, or 10.1 
less than that of the Atla,ntic. The same fact is shown by the daily observations 
n l d e  by Calltain Thomas at Trinity Chain Pier, which began in March, 1834. 
111 the following Table they are compared with Otter House and Sandwick : 

Il.fenjt tealpemtzrn of the sen at  T?inity Chaitt Pier, Otter House, and Sandwick, frofn 1st March, 
1864, lo 31st A u p s t ,  1865. 

These mean temperatures, at Trinity Chain Pier 470.1, at Otter House 480.6, 
and at Sandwick 480.1, fully bear out the conclusion already arrived at,, that 
the teniperature of the Atlantic is fully a degree above that of the North Sea. 

Comnparison of the Mean Temperature of the Sea with that of Air V Q U ~  the Coast 
of Scotland, 

The mean annual temperature of the air on the east coast of Scotland, South 
of the Moray Firth, is 470.1 ; and on the mest coast, south of Skye, 48O.O; in 
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25. the Pentland Firth it is 4GO.G; at Stornoway, in Lewis, 4GO.1; a t  Sandwick, iu 
(Con'd.) Orkney, 450.9 j and at Bressay, in Shetland, 4 5 O . 4 .  The sea, therefore, is every- 

where warmer than the air. I n  the east, 00.7; in the west, 00.9; in Lewis, 20.9; 
and in Orkney, 30.0. Thus the temperature of the west is above that of the 
east, both sea and air being about a degree higher. Part  of the excess of the 
temperature of th0 sea is probably due to the fact that all the low temperatures 
of the air are fully registered by the thermometer, because cold air being heavy, 
settles on the ground where the instruments are ; whereas a portion of the cold 
of radiation formed on the surface of the sea% coiistantly escaping to depths 
greater than 6 feet, a t  which the temperatures are taken. 

The great excess of the temperature of the sea over that of the air in the 
north is perhaps the most reinarkable fact in*%he meteorology of Scotland. It. 
& a difference, moreover, as the following table will show, which may be cow 
sidered constaut from year to year: 

I 
Mean annual temperature of sea at Sandwick.. , 
Mean annurrl temperature of air ut Sandwick., 

Mean annual difference. . . . . . . . . . . . . . . . . . , 
49.5 
47.5 

2.0 

- 

49.4 
46.0 

3.4 - 
This Table teaches, if examined closely, the slowness with which changes in 

tho temperature of the air are completely propagated through the waters of the 
ocean in those northern parts where the power of the sun's rays is greatly dimin- 
ished. During the first four years the annual temperature of the air continually 
fell from year to year, as coinpared with the first year, to the extent of 10.5 in 
the second year, 10.S in the third year, and 30.4 in the fourth year; but during 
the same years the temperature of the sea only fell 00.1,00.1, an'd 20.0. In 1861 the 
air rose 20.2; but the sea rose only 10.1, and remained stationary in the next 
year, while the air fell half a degree. I n  1863 air and sea respectively rose 0O.G 
and 00.2; and in 1864 fell 00.9 and 00.7. 

When the tendency of the temperature of the sea to follow that of the air is 
considered, it can scarcely admit of a doubt tha,t, if the waters of the sea were sta- 
tionary round Orkney from yew to year, their temperature would ultimately fall 
to that of the air, or at least to about half a, degree of it. But this is not the case; 
there is some influence at work keeping the temperature of the sea 30.0 above 
that of the incumbent air. The enormou$ amount of heat sufficient to mnintain 
the whole waters of the sea in the north from 20 to 30 above the air, must be 
brought froin warmer latitudes by currents of some sort or other. Since, then, a 
aea current from the south mist be conceded, what is the agent employed? 

In answering this question it is impossible to avoid the discussion of the 
Gulf Stream. The two questions presented are: Will a surface-current, gen- 
erated by the prevailing S.  W. winds, be sufficient to account for, not merely the 
drifting of objects floating on the sea to the northeastward, and stranding them 
011 the coasts of Great Britain and Norway, but for maintaining the temperature 
of the sea in the north of Scotland 20 or 30 above that of the air? Or, to 
explain the phenomenon, must we have recourse to that mighty ocean c u r p t  
which, issuing from the straits of Florida, flows northward to Newfoundlalld, 
and then spreads itself oastmard over the Atlantic 9, 

. 
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Let it be assumed that a surface-current of warm waters is brought from 25. 

warmer latitudes by tho S, W. -kinds sufficient fw the purpose. In this case me (Con'd.) 
should expect a t  no great depth a great difference between the temperature and 
that of the surface. 'The observations at 60 feet deep, as compared with 6 feet, 
(see Table 111,) do not countenance this supposition. Though they unfortu- 
nately extend only over four months, yet SO far as they go they point to  an 
equality in the mean annual temperature at those depths. But, again, i;f a cur- 
rent to the northeast be produced by the 8. W. winds, that current must necessarily 
be f e d  f r o m  some source to the-8. W. Of Great Britain, somewhere in the Atlantic 
between spain and America. Nom, as is well known, two great currents are 
constantly pouring their water into this space; the o m  bringing the cold 
water of the Arctic regions, the other the warm waters of the Tropics; aid 
the line of their junction is in certain places so well marlced that, in crossing i t  
in May, 1861, Admiral Sir Alexander Milnc found the temperature at the stern 
of H. M. S. Nile to be 400.0, and at  the bow 700.0, the difference being 300.0. 
Since the tendency of the Arctic Current, on account of its greater density, is to 
become an undor-current and be overlaid by the warmer, and therefore lighter 
current, it is only fair and reasonable to suppose t'hat that current which flows 
imthward past the shores of Great Britain is fed by the warm meters of the 
Gulf Stream ; in other words is part of it. Its passage is no doubt slow; but we 
have seen from the slow rate a t  which the temperature of the sea is brought to a 
complete correspondence with that of the air, that though it took some months 
to traverse the distance from Wigtomushire to Orlmey, it mould still carry with 
it enough of its original heat to keep its temperature above that of the air. 

Additional matter bearing on this interesting discussion has just appeared 
in the ITzuelj3Jb Number of Meteorological Papers, published by authority of the 
Board of Trade. In the first chart, the mean temperature of the surface water of 
the oceaii, of each Square of ten degrees of latitude and longitude, is given. 
Iprorn this chart it appears that if e line be drawn from Cuba through the At- 
lantic, in the direction of the Faroe Islands, it mill pass through higher temper- 
atures than l p v a i l  to the eastward or westward of it-a circumstancc pomt~ng 
to a general flow of the maters in that direction northward. 

Mean Tenapcraturc of the Moiatlw at tlw d4ferent Htations. 

The chief poilit of interest, under this head, is the difference which obtaiiis 
between the temperature of tlie Atlantic and that of the North Xea, dnring tlic 
~iiinmer and winter mont11s. From October to March the west is a t  least 20 
ahovc the east, and in January it amounts to 30.9. It is an event happening 
only Once in a number of ;y'ears, for the teInperatare of the sea in the west to f d  
below 40'; but in the east this happens every year, and in Pebruary of the 
presellt year it fell to 330.7. It is to this high \oiiiter-temperatturo that tlie west 
ows the excellence of its winter-clim;%te, as is evinced by the lorn rate of 1~0r- 

tality d u i W  this season, and the luxuriant growth of many of the less har(1Y 
plants in the open air. 

hi May, June, July, and September the temperature of the North Sen is 
about a degree ab0~0 that of the Atlantic, wllicll is of course due t o  the h a t  
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23. absorbed by the continent of Europe in summer, and to the comparative shallow- 
(Con'd.) ness of the North Sea. . The mean temperature of the sea being 20 or 30 colder 

than the air from May to August, moderates to a marked degree the summer- 
climate of the British Islands. 

The maximum and minimum for the year occur earlier in the east than in 
the west, and earlier in the west than in the north. In  Orlmey these periods are 
delayed fdly 8 month; and it is remarkable that, in these northern parts, the 
temperature of the sea is about as high in September as in August, as high in 
Octobor as in July, and newly as high in December as in May. 



TABLE I.-Obsemations o f  sca ientperatiire a t  Satzdzukk, Ohan, O f f e r  House, Westhavctt, Nor th  Berroick, ana' Dunbar, comz$arcd -with those taken on the same days 
at Harris, fi-onr November, 1856, to November, 1863. 

larris ............................................. 
.......................................... ;andwick 47.0 

Diflerence .................................... 
lams..  ........................................... 

........................................ 
Difference .................................... 

3arris ............................................. 
)ban .............................................. 

Difference .................................... 
f an i s  ............................................. 
kter  House.. ..................................... 

Difference .................................... 
aams ............................................. 
Westhaven ........................................ 

Difference .................................... - 3 . 4  -1.5 1 -1.2 + 1 . 8  + 4 . 2  

........................................... 
Dunbar ............................................ 

Difference .................................... 

Hanis . .  

Harris.. ........................................... 
North Benvick .................................... 

Difference .................................... - 3.7 - 2.7 I - 2.3 - 0.1 + 0.7 

e, c - 
51.8 
50.1 

- 1.7 
52.5 

51.9 

_ _ ~  

- 0.6 

52.1 
51.2 

- 0.9 

52.5 
53.0 

+ 0 . 5  

51.5 
55.0 

+ 3.5 

51.8 

52.4 

+ 0.6 

- __ 

51.9 
52.2 

+ 0.3 + 0.4 I - 0.2 1 + 1.4 1 - 0.9 , 1 - 2.7 j - 3.5 

b 

48.8 
48.6 

- 0.2 
48.9 
49.' 

+ 0.2 

49.1 
48.9 

49.0 

4- 0.1 

48.8 

48.8 

0.0 

__- 
48.9 
47.7 

- 1.2 

48.6 

47.5 

- 1.1 
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TABLE II.-Meart d a i b  range of the tcnzpratttrc o f  the sen and the a i r  a t  Harris, f r o m  obsematioits made on the z r s f  or zzd of each ntonfA, beginningzIsf 
J tay ,  1859, and ending 21st Navenrher, 1563. 

I. 

cn 

54.2 
54.3 
54.3 
54.4 
54.5 , 
544 
54.5 
54.5 
54.5 
54.4 
54.5 
54.5 
54.3 
54.1 
54.0 
53.9 
54.0 
54.3 

Mean temperature of sea at- 
6 a, m ........................ 42.9 
S a .  m ........................ 43.1 
g a. m ........................ 43.3 

IO a. m 43.7 

z p. m 43-5 

........................ 
?soon .......................... 43.7 

........................ 

d ; 5  
g ;  -- 

50.7 
50.9 
50.6 

50.6 
50.4 

50.8 
50.7 
50.8 
50.7 
50.6 
50.6 
50.7 
51.0 
50.9 
50.9 
50.9 
50.8 
50.7 

. 3 p . m  ........................ 
4 p . m  ........................ 
6 p . m  
8 p . m  ........................ 
g p. m ........................ 

IO p. m ........................ 
2 a . m  ........................ 
3 a. m ........................ 
4 a. m ........................ 
6 a . m  ........................ 

Mean .......................... 

! ........................ 

Midnight ...................... 

43.7 
43.5 
43.0 
43.3 
43.4 
43.5 
43.8 
43: 8 
43.6 
43.4 
43.4 
43.5 

__ 

48.5 
48.8 
48.9 
49.0 
49.' 
49.0 
49.0 
49.' 
49.1 
49.2 
49.2 
49.3 
48.9 
48.6 
48.4 
48.5 
48.4 
48.9 

W 

a 
h 

~ 

52.7 
53.1 
53.1 
53.1 
53.1 
52.7 
52.9 
52.8 
52.9 
52.9 
53.1 
53.0 
52.8 
52.4 
52.3 
52.3 
52.5 
52.8 

A 
a 
e 

h __ 

55.0 
54.9 
55.0 
55.0 
55.4 
55.5 
55.5 
55.4 
55.3 
55.2 

55.3 
55.4 
55.1 
54.8 

54.4 
54.6 

54.6 
55.' 

Y 

5 
-4 - 

55.0 
54.9 
54.9 
55.0 
55.1 
55.3 
55.2 
55.4 
55.3 
55.' 

55.' 
55.0 
55.0 
55.1 

55.0 
54.9 
55.0 
55.1 

I. 
W e 

Y B 
e 
VI - 

53.5 
53.6 
53.8 

53.9 
54.0 
54.0 

53.8 

53.8 

53.7 
53.7 

53.8 

53.8 
53.9 
53.6 
53.5 
53.4 
53.3 
53.7 

50.3 
50.4 
50.3 
50.2 
50.2 
50.4 
50.5 
50.6 
51.0 
50.6 
50.4 
50.3 
50.4 
50.5 
50.6 
50.6 
51.0 

50.5 

48.3 
48.6 
47.7 
47.3 
47.6 
47.9. 
47.7 
47.9 
47.4 
47.5 
47.8 
48.1 
48.6 
48.6 
48.6 
48.6 
48.8 
48.0 

I. 
al D 

a" 

45.8 
45.8 
45.9 
46.1 
46.1 
45.9 
46.0 
46.1 
46.1 
46.1 
46.2 
46.; 
45.9 
45.9 
46.1 
46.1 
46.0 
46.0 

I. W 
Y 

s 
43.9 
44.0 
44.' 
44.2 
44.3 
44.2 
44.3 
44.3 
44.' 
44.2 
44.3 
44.2 
44.2 
44.3 
44.3 
44:2 
44.' 
44.2 

ob 
& 
.- 
ffl - 

45.4 
45.6 
45.6 

45.8 
45.8 

45.7 

45.9 
46.0 
45.9 
45.9 
45.9 
45.9 
45.8 
45.6 
45.6 
45.6 
45.5 
45.7 
- 

. l  
I. 

? 
2 6  

E:! 
!5b 
0 8  

tn o c  

__ 

+ .IS 

+ .oE 
+ ..oE 

+ .d 
- .03 
- .d 

. I 1  - 
- .13 
- .oc 

.OI - 
- .01 
- .07 

. 0; 
+ .o: 
4. .ot 
+ .I: 

+ .14 

- 

...... 
- 



TABLE II.-ilfean dairy range o f  the temperature of the sea and the air at Ham's, from observations made 011 the 2 I s t  or 22d of each month, 6eginning 21st 
May, 1859, aid endhg ~ 1 s t  November, 1863-Continued. 

- 
2 *  

55.0 
58.4 
60.0 
60.6' 
60.9 
62.3 
61.9 
58.2 
54.8 
53.4 
52.7 
52.0 

50.7 
50.2 
50.4 
53.2 
55.8 

j 

& g  
-~ 

.............. 
56.0 
57.5 
59.2 
57.5 
58.8 
59.0 
59.8 
58.5 
55.6 
54.7 
54.2 
54.2 
53.8 
53.8 
53.6 
53.5 
56.1 

2 
2 

- 

..... 
43.0 
43.6 
44.5 
44.7 
45.2 
45.7 
42.2 
42.8 
42.8 
43.' 
42.3 
42.0 
41.8 
41.9 
42.5 
42.9 
43.1 

- .* 

4 - 

..... 
38.4 
39-2 
41.1 
44.2 

46.2 
45.2 
41.4 

46.4 

40.0 
39.9 
39.3 
39.5 
38.1 
38.0 
38.0 

40.8 
39.6 

- 

-I 
...... 
54.5 
56.4 
57.8 
57.6 
58.3 
59.3 
59.4 
57.4 
54.8 
53.7 
53.2 
52.8 
52.2 
51.9 
52.0 
52.9 
55.0 

dean temperature of air at- 
6:. m ........................ 
8 a. m ........................ 
9 a. m........................ 

10 a. m........................ 
Noon . . . . . . . . . . . . . . . . . . . . . . . . . . 

2 p. m........................ 
3 P. m ............. . ... .. . .... 
4 p. m........................ 
6 p. m ........................ 
8 p .  m ........................ 
g p .  m ...................... .. 
IOP. m ........................ 
Midnight . . . . . . . . . . . . . . . . . . . . . . 

2 a. m........................ 
3 a. m....................... . 
4 a. m .  ....................... 
6a. m .  ....................... 

Nean . . . . . . . . . . . . . . . , . . . . . . . . . . 

5 s - 

..... I 
50.8 

53.6 
52.2 

55.3 
55.3 
55.1 
55.3 
54.4 
50.5 
48.8 
48.2 
46.8 
46.6 
46.7 
47.0 
50.0 
50.9 
- 

........ 
42.1 
42.2 
42.5 
43 .O 

43.2 
43:r 
42.7 
43.0 
42.4 
42.5 
42.6 
42. I 
42.9 
43.7 
44.1 
44.3 
42.8 

..... 
52.4 
53.2 
54.1 
54.7 
55.1 
56.5 
56.4 
55.4 
54.0 
52.9 
52.7 
52.3 
52.1 
51.8 

51.9 
52.1 
53.5 

- 
i 
e 
a $ 
e 
rn - 

...., 
51.0  

51.8 
52.4 
53.7 
55.2 
54.8 
53.9 
51.7 
51.7 
51.3 
51.3 
51.1 

51.1 

50.9 
51.2 
50.8 

51.9 
- 

l. 

:: c 
6 - 

...... 
49.5 
48.9 
49.0 
50.0 
50.8 
50.4 
49.0 
49.0 
48.3 

48.7 

48.8. 
48.7 
48.4 

48.1 

49.1 

49.1 
49.1 - 

- 
l. 

e 
5 
i? __ 

,..... 
45.7 
46.8 
47. I 
48.2 
#.I 

45.8 
45.5 
44.7 
45.5 
46.0 
46.2 
45.3 
44.0 
43.0 
43.7 
42.9 
45.4 
- 

- 
k 

e 

B 
GI __ 

..... 
41.9 
42.1 
42.5 
42.5 
42.6 
42.2 
41.5 
41.6 
42.0 
42.1 
41.4 
42.1 
42.0 
41.8 
41.2 
47.7 
41.8 
_. 

..... 
42.3 
42.6 
43.2 
43.4 
43.7 
43.7 
42.1 
42.5 
42.4 
42.6 
42.1 
42.1 
42.2 
42.5 
42.6 
43.0 
42.6 

...... 
44.1 
45.5 
46.9 
48.8 
50.1 

so. 3 
50.4 
47.5 
44.6 
43.9 
43.6 
43.1 
42.5 
42.5 
42.5 
43.8 
45.4 

4 - 

..... 
48.7 
49.2 
49.5 
50.6 
50.7 
50.3 
49.5 
48.5 
48.5 
48.5 
48.7 
48.5 
48.0 
47.5 
47.8 
47.6 
48.8 
- 

~ 

k 

; - 
~ ...... 

47.4 1 
48*4 
49.3 
50. I 
50.7 
51.9 
50.3 
48.9 
47.6 
47.2 
46.9 
46.6 
46.2 
46.1 
46.2 
46.8 
48.0 
- 

...... 
t .6 

- ,4 
-1.3 
-2.1 

-2.7 
-3.9 
-2.3 
- .9 
+ .4 
+ .8 

+1.4 
+1.8  

2," I 
f1.2 

.......) 
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TABLE IiI.-Shoz~i,ic. the teriiprraitoz of the sea at Hair i s  (Outer H2bridcs) front observaliom ntndr f ~ o m  Yunr, 1858, io November, 1863, inclusive. I. At d@ih of 

51.61 
51.74 
51.53 

51.24 
0.50 

54.7 
44.6 
10.1 

53.3 
50.7' 

9.4 
2.5 
5.8 

49.49 
50.30 
49.55 
50.43 

56.1 
53.0 
9.1 
4.9 

Temperature. 

L e, 
i n  ; 5  
- 2  8 a  ~- 

48.27 
48.30 
48.01 

47.81 
0.49 

52.2 

40.9 
11.3 

49.4 
47.1 

9.8 
4.2 

7.1 

....... 

........ 

........ 

........ 
.............. 
.............. 

........ 

........ 

........ 

........ 

I 1.-At the depth of 6 feet. 

! Mean temperature at g a. m.. ..................... 
1 Mean temperature at 3 p. m ....................... 
i N a n  temperature at g p. m..  ..................... 
I ' Mean of daily minima ............................... 

Mean daily range .................................. 
Extreme temperature, highest.. .................... 
Extreme temperature, lowest.. ..................... I Differenke, or extreme range.. ..................... 

I 

I 

Xov. ,  1858-Nov., 1863. 44.68 43.39 
Sov. ,  18j8-N0r., 1863. 44.75 43.42 
Nov., 1858-Xor., 1863. 44.55 43.37 

Sov., I8j8-Nor., 1863. 44.13 43.03 
hTov., 1858-Nor., 1863. 0.62 0.39 

Nov., 1858-Nor., 1863. 47.6 46. I 
Nov., 1858-Xov., 1863. 39.1 39.1 
Nor., 1858-Nor., 1863. 8.5 7.0 

44.8 
41.2 

4.2 
2.8 

3.4 * 

Highest monthly mean temperature.. .............. 
Lowest monthly mean temperature ................ 
Greatest monthly range..  .......................... 
Least monthly range..  ............................. 
Mean monthly range..  ............................. 

11.-At depths of I and 24 feet. 

Nor., 1858-Nor., 1863. 45.6 
Nor., IS~X-NOV., 1863. 43.2 

Sor . ,  1858-Nov., 1863. 8.5 
Xov., 1858-Nov., 1863. 3. I 
Nov., 1858-Nor., 1863. 5.3 

- 

4 
1 
E - 

43.49 
43.66 
43.49 

43.28 
0.38 

45.6 
39.9 
5.7 

44.3 
42.3 

3.5 
1.2 

2 . 4  

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

Mean temperature a t  I foot, 8.45 a .  m.. ........... 
Mean temperature at 24 feet, 8.4j a. m ............ 
Nean temperature a t  I foot, 3 p. m. .  .............. 
Mean temperature a t  24 feet, 3 p. m ............... 
Mean temperature at I foot, 8.45 a.  m ............. 
Mean temperature at 24 feet, 8.45 a. m..  .......... 
Highest temperature a t  I foot ...................... 
Highest temperature a t  24 feet ..................... 
Range, I foot ....................................... 
Range, 24 feet ...................................... I 

~ 

- .- 
L 
.4 - 

44.68 

44.96 
45.1' 

44.53 
0.58 

49.5 
41.8 
7.7 

45.9 
43.3 

6.0 
2.2 

4,5 

...... June-Oct., 18j8. .................. .:. 
June-Oct., 1858 ....................... 
Sept,-Oct., 1858 ...................... 
Sept,-Oct., 1858 ....................... 
June-Aug., 1858 ....................... 

I. 

June-Aug., 1858.. ..................... 
June-Oct., 1858 ........................ 
June-Oct., 1858 ........................ 
June-Oct., 1858 ........................ 
June-Oct., 1858. ....................... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

- 

3 
__ 

47.92 
48.35 
48.29 

47.65 
0.70 

53.8 
44.1 
9.7 

49.2 
45.7 

9.0 
3.4 
6.0 

....... 

....... 

....... 

....... 

....... 

....... 

....... 
...... 
...... 

- 

e, 

a 
h - 

51.94 
52.32 
52.31 

51.60 
0.72 

57.3 

10.6 
46.7 

53.6 
50 .2  

7.4 

6.1 
4.6 

54.06 
53.78 

..... 
55.07 
54.28 

58.6 
58.0 

7.4 
7.5 
- 

feet. - 

.;, - 
3 c, 
- 

54.8: 
54.94 
54.9: 

54.2: 
0.65 

58.4 
50.2 
8.2 

56.8 
52.0 

6. I 
4.' 
5 . 0  

55.82 
55.93 
...... 
...... 
56.78 
56.32 

'60.0 

59.0 
6.5 
4.0 

- 

Q 

5 
-4 - 

55.35 
55.61 
55.46 

55.07 
0.54 

58.6 
52.1 

6.5 

57.4 
53.4 

5.0 
3.0 
4.2 

57.63 
57.60 
..... 
...... 
58.20 

57.80 

h . 5  
59.6 

3.8 
4.5 

- 

i 
e 
B 
5 
Q 

m - 

54,'O 
54.36 
54.3' 

54.00 
0.36 

56.9 
51.1 
5.8 

55.6 
52.4 

4.0 

2.7 
3.3 

54.80 
55.92 
55.16 
55.93 
...... 

61.5 
61.2 

9.5 
8.2  
- 

45.88 
0.82 

6.8 

3.5 
5.7 

...... 

...... 
..... 
..... 
..... 
..... 
...... 

...... 

...... 
- 

i 

$ - 

48.92 
49.13 
49.14 

48.56 
0.57 

58.6 
39.1 
'9.5 

57.4 
41.2 

9.8 
1.2 

4.9 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 
- 



TABLE IIL-Shozhg tJM iem$esafttve of the sea at  Iiarn's (Ozrtw Hebrides) fsom obsemations made f r o m  Ywte ,  IS j S ,  t o  Novenibc?; 1S6g-Continued. 

111.-At depths of 6 and 60 feet. 

Mean temperature a t  6 feet, g a. m.. .............. 
I 

Mean temperature at 60 feet, g a. m . .  ............. 
Mean temperature at 6 feet, 3 p. m ................ 
Mean temperature at 6 feet, 8 p. m. ............... 
Mean temperature at 60 feet, 5 p. m.. ............. 
Mean temperature at 60 feet, 8 p. m.. ............. 
Mean of daily minima, 6 feet.. ..................... 
Mean of daily minima, 6a feet.. .................... 
Highest temperature at 6 feet ...................... 
Highest temperature at 60 feet..  ................... 
Range at 6 feet.. ................................... 
Range at 60 feet .................................... 

I I I I I I 

JuueSept., 1859.. ............................................. 53.54 
JuneSept ,  1859.. ............................................. 52.78 
June-Sept., 1859 ............................................... 54.03 

JuneSept., 18j9.. ............................................. 53.63 
JuneSept., 1859.. ............................................. 52.76 

JuneSept., 18 j9. .T.. .......................................... 52.66 

June-Sept., 18 59.. ............................................. 53.08 
JuneSept., 18 jg.. ............................................. 52.35 

JuneSept., 1859.. ............................................. 56.0 
JuneSept., 18jg.. 54.5 

JuueSept., 1859.. 5.4 
TuneSept , 1859.. , ................ 4.6 

55.64 
56.28 
56.00 
56.29 

55.40 
56.21 

57.4 
57.7 

3.0 
3.0 

____--- 

................................ 

................................ 

................................ 

................................ 
....................................... 
....................................... 

................................ 

......I......................... 

................................ 

................................ 

................................ 

................................ 

c s 3 -.  . 



42.9 

40.6 
40.6 
40.3 

43.5 
40.5 

36.4 

........................ 47.4 
43.5 45.8 49.2 

42.3 46.3 50.1 

41.2 43.8 48.1 
41.1 44.1 48.6 

43.5 45.1 47.8 

g.5 44.7 48.9 

38.7 43.8 1 49.0 

-__-__ 

v 

TABLE IV.-Obseraed mean andextrente temperatura o f  the sea at a depth of 6 feet, f rom observations made at tnt stntions on thr coast of S~otiami, from January, 

Extreme temperature. ' Mean temperature. ' 

_. 

6 

E 
G a 
c 

- 

15.5 
18.0 

19.5 
17.3 ...... 
21.0 

26.5 
23.0 
23.0 

22.4 
29.3 

- 

LI 

s __ 

48.8 
49. I 

48.9 
49.0 ...... 
48.9 

48.8 
48.3 
48.0 

49.0 
48.4 

- 
i 
e 

d 

_. 

c B 

iz G M 

- 

e 

E 
2 - 

41.5 
40.0 
39. I 

42.0 

40.5 

36.5 

....... 

37.0 
37.0 

39.1 
33.7 

I I I I 

Stations. 

A c 
h 

West- 
Sandwick.. ........... .:. .............. 
Stornoway ............................ 
Hams. .  ............................... 
0 ban. ................................. 
Sea west of Oban.. ................... 
Otter House,. ......................... 

East- 
. Westharen.. .......................... 
North Benvick.. ...................... 
Dunbar ............................... 

8% 
8 

5 
5% 

6% 

8% 
4% 

5 

8 

6% 
7 
- 

1% 

54.8 
55.2 
55.4 
55.' 
55.1  
55.0 

58.4 
56.6 
56.3 

55.1 
57.' 
__ 
56.2 

44.8 
44.6 
44.7 
45.0 
...... 
44.3 

4r.3 
41.4 
41.4 

44.7 
41.4 
- 
39.4 

46.6 
48.8 
47.9 
47.3 

50.2 

51.7 
51.9 
51.4 
51.3 
52.4 

55.0 

52.9 
52.2 

51.5 
53.4 __ 
53.7 

52.8 

54.8 
54.8 
53.9 
53.8 
54.8 

57.5 
56.0 
55.7 

54.2 
56.4 
- 
56.0 

55.0 
54.9 
54.' 
54.8 
54.5 
54.0 

56.5 
56 .0  

55.2 

54.6 
55.9 

47.3 
46.1 
46.4 
47.0 
...... 
46.3 

43.2 
43.3 
43.9 

46.6 
43.5 

57-0 
58.0 
58.6 
59.3 
60.0 
61.5 

63.0 
60.0 
60.0 

61.5 
63.0 

Mean of west ............................ 
Mean of east ............................. 

53.6 47.1 - 
60.0 33.7 
- 

26.3 
- 

Trinity Chain Pier .................. 



TABLE V.-CaIcuZaied mean temperature of the sea at a depth of six feet at nine ?tations on ihe coast of Scotland, OH a mean of j ive  years, from Noz*ember, 1858 
io Novetnber, 1863, inclusive. 

West- 
Sandwick.. ............................. 
Stornoway ............................. 
Hanis .................................. 
Oban ................................... 
Sea west of Oban .............................. 
Otter House.. .......................... 

East- 
Westhaven.. ........................... 
North Bemick..  ....................... 
Dunbar .I.. ............................ 

Nean of west . .  ........................... 
Mean of east, (N. Berwick ; Dunbar). .... 

44.9 
45 .o 
44.7 
44.7 

44.2 

41.3 
41 .o 
40.6 

44.7 
40.8 

- 

. 
0 

+, a 

.__ 

- s; 
a 
k 

6 
2 
2 - 
43.6 
43.7 
43.4 
42.6 
...... 
43.3 

41.9 
40.7 
40.1 

43.3 
40.4 

* 2.9 
_. 

d 
Y 5 
-2 

Stations. 
Y 

a 
to 
4 

I. 0 Y 

5 
.- 2 
CI WJ - 

44.7 
45.9 
45.4 
44.6 ...... 
45.7 

47.0 
44.8 
44.8 

45.3 
144.8 
- 0.5  

M ... 
4 - 
43.9 
45.3 
44.7 
43.6 
...... 
45.4 

46.5 
44.6 
44.2 

44.6 
44.4 

- 0.2 
- 

i3 - 
43.2 
43.6 
43.5 
43.0 
....... 
43.8 

42.3 
41.2 
41.4 

43.4 
41.3 

- 2.1 
- 

48.85 
49.05 
48.89 
48.72 ...... 
49.02 

48.99 
47.82 
47.84 

48.91 
47.82 

- 1.oE 

50.2 

51.3 
51.9 
51.0 

50.9 
52.4 

55.4 
52.2 

52.5 

51.4 
52.4 
, 1.0 

- 

55.' 
55.1 
55.4 
55.2 
55 .1  
55.4 
a 

55.7 
55.2 
55.4 

55.2 
55.3 

- 0.1 , 

54.9 
54.9 
54.' 
54.6 
53.9 
54.4 

55.7 
55.5 
55.2 

54.6 
55.4 
' 0.8 

53.4 
51.2 

51.6 
52.7 
....... 
51.3 

49.1 
50.9 
50.9 

52.0 
5c.3 

- 1.7 
- 

49.8 

48.3 
48.0 

49.9 ...... 
48.2 

46.8 
46.2 
46.4 
46.4 
..... 
46.4 

42.8 
42.9 
42.7 

46.4 
41.8 

- 3.6 
- 

45.1 
45.0 
44.8 
44.6 

44.6 
..... 

42.0 
41.5 
41.1 

44.8 
41.3 

- 3.5 

52.9 
54.0 
54.0 
53.3 
53.3 
54.1 

57.2 
54.2 
54.6 

53.7 
54.4 
. 0.7 

47.1 
48.7 
47.9 
47.1 
46.3 
49.0 

52.1 

48.6 
48.9 

48.0 
48.8 
. 0.8 
- 

53.3 
55.6 
54.8 
53.8 
53.9 
54.5 

58.0 
55.2 
55.9 

54.4 
55.5 

, 1.1 

52.7 
51.4 
51.3 
52.4 

....... 
51.3 

49.8 

50.8 

51.8 
50.8 

50.7 

48.8 
45.6 

- 3.2 
- 

In tne table on page IO the observations for 1869 are included ; hence tbe difference in its figures from those of the above Table IV.-IIYDROGRAPHIC OFFICE. 
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28-30. 26 See the preceding note. 

27. 

28. 

29. 

30. 

27 Only the observations of Sandwick and Stornoway go as far as 1869; those 
a t  the other’stations rcach only to 1SG5. Compare Mohn, LiTelnpBrature de la 
MBr,” &c., pp. 3 and 6. Sandwick lies on one of the Orkney Islands, in latitude 
500 2/ X., longitude 30 4s’ W. of Greenwich. It is not marlied on tho charts 
generally in use. 

2o Journal of the Scottish Netcorological Society, ncm series, Nos. xis and 
xx, October, 1864, p. 215. 

29 Letter dated Edinburgh, October 4, 1SG9, (manuscript.) 

30 Proceedings of the Royal Geographical Society. London, v, 1 8 G O  and 1SG1, 
p. 233. The table of Dr. Thorsteinson’s obscrvatioris a t  Reikiavili was presented 
to the Society with the following memoir : 

Currents and Ice-Drvts on the Coasts of Iceland. By Cuptain C. Irminger, of 
the Danish Navy. 

I n  the northern part of t i e  Atlantic Ocean the surface-water sets steadily 
with a gcntle’ flow toward the north. Comiag, as it does, from more heated 
regions, and being constantly provided by fresh supplies of heated water, it 
maintains, as is well known, a moderating influence on the climate of the coasts 
which are washed by it. 

Between Iceland and Norway this current takes a northeastcrli direction to 
the Icy Sea, but without touching the extreme eastern coast of Iceland. It tcm- 
pers the climate of the Paroe Islands, Shetland, &e., and its influence is so con- 
siderable on the coasts of Norway that .. harbors, even up to the North Cape, 
(which is in about 710 latitude N.,) admit shipping tlie whole year round; while 
in the coldest time of minter it is only the innermost of t,he smaller bays in tlic 
fiords that are covered with ice. 

To the westward of the meridian that halves Iceland, the current froin the 
south runs in a nortlitvesterly, or even more northerly direction, until it is 
stopped by the current from the sea around Spitzbergen. This “Arctic current7’ 
runs southwest; it passes the northwest coast of Iceland on its way to Green- 
land, along whose coast it makes its way, and rounds Cape Farewell. The first. 
mentioned current from the Atlantic Ocean waslies the southwcst and west 
coasts of Iceland, and is found to run true N. 3 3 O  W., at  the rate of 1.19 nautic;ll 
miles in 24 hours, throughout an area extending between longitude 180 W., lat- 
itude 620 N., and the south coast of Iceland toward Cape ReikianSs; but, west 
of Iceland, between latitudes 640 15l and 650 50‘ N. and longitudes 230 51‘ and 
250 48/ W., to run N. 150 W., a t  4.8 nautical miles in 34 hours. 

During a protracted .stay on the west const of Iceland, 1 had frcquently 
been convinced of the fact, well known to fishermen there, that the current 
along the west coast of Iceland, in addition to a rcgular ebb and flood,. consider- 
ably preponderates toward tho north. 

The annexed tablc, representing the temperatme of the surface of tho SCa h i  
June, 1846, shows where tho warmer current, mnning northward on tho wcst 
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side of' Iceland, met the cold current from the Icy Sea off the nortlmest coast of 30. 

Iceland. The man-of-war brig, St. Croix, Captain Suenso~i, found the tempera-. (Con'd.) 

ture of' tlic sea- 

l 
Date. I Latitude N.  1,ongitude W 1 Fahrenheit. ' 

- -1 
I 

__ -__ _ _  _I___- -- - - -- 

June 23, 6 p, m.. ........... 

. . . . . . . . .  " " s 11. 111 6 j  38 I 24 17 

* Drift ice i i i  sight to the N E. 

Tho ciirrent wllioli C O I I ~  froin the Atlantic not only iiiorlerates the clilimete 
of tlic soutl1~1~cster1y :tiid wcstedy coasts of Iocl:land, but is also the cause mliy 
the so-called '( Grceiilaiid ice," wli~oh is constmitly Sounil driving toward Green- 
land and along its eastern &ores, docs not \-isit tlie west arid south coasts of 
Icclaud. Tlicrc, even if the greater part of the fiords and coves should be frozen 
rrl? iu a suvcrc winter, tlie fishcrmon can liecp their fishing going throaglio~zt the 
~vl~ole  gear iu tlic two great bays, Pase- aritl Gredc-bugt, because tliese bays 
iicivcr fi8cczc, 1111, owing to tlw iiiflnelice of the ~variii Rtlaiitic current. Again, 
altliongli tho days in the latitnde of Iccland are \-cry short in winter, and the 
~eitt l ier  stormy, yet the vcssel that c:wries the innil has succeeded, eveii in the 
~nicldle of winter, in carrying on its voyages with regularity between Hnrllo 
Fiord (at Fasebugt) and E;uglaiid. It has never been stopped, either by the 
Grecii1:ind ice os bj- the ice from the fiords or the coves. 

Warm cnrrcluts do iiot lnodcrate the climate of tlic uortli\-vest, north, mid 
enst, co:ists of Icelniid; OIL tlie contrnry, tliese parts of the island are exposod to 
tl1e colt7 c [ ~ ~ ~ r c ~ i t s  from the Icy Sea, which freqticntly bring ice from the sea aid 
around Spitzbergclii, by wlikh navigation is f rqneut ly  iinpeded to  the greater 
part of the harbors hero, sitixxtetl. 

Tliough ebb aiicl flood exist 011 all the coasts oC Icelnlid, yet the c u 1 ~ ~ l t  
 revai ails froni west to  east near the north coast; possibly tlie cause of' this is that a 
1)ortioii of llie Arctic current impinges agajaiist that part of the uor th \~~+s t  coast 
of Ic(?l;ind wliich tunis its fixce to the Icy Sea, all11 produces an eddy which runs 
to  $110 c:lstIy;brC1 dong tlic iiortli coast of Icel:nid, in :I neiirly olqlosite direction 
$0 tlic pri1icil):\l stream of tlie Arctic. cllrrellt farther 11orth. 

Liliemisc, 011 tlic enst const of Icel:Liid, the ourreiit is chiefly formed by an 
eddy prer:Liliiig, in cert:iin seasoils at Icast, to tho sontll~~aril--n direction ne:wly 
contrary to  tlie princip:~1 current mlrioli, as before meiitionecl, sets to  tlie north- 
Past between Iceland nuil Norway. The wind has, ho\~ever, much iiiflixeuce ou 
the direction oE this const-ccldy; for thongh it is usually ~iiuch easier to beat 
to  tlie soxitli\vard than northwwd, through the help of tliis current, yet it 
does not escape the attention of the fiip~iermcn, mho every year :Ire ]Sing on the 
fis~ii~ig-ba~lIp n1011g t ~ i e  east coast, tlmt the current lna,j- prevail to the north  hen 
t]~cl.c! is blowing wcathcr from the sonthwest niid south. 

give an idea of t ~ i c  form of tho Arc4,ic cllrrcllt, I only need t o  call to  n h d  
33 
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30. 
(Con'd.) along by it,, together with the ice in  wliicli they were imbedded. 

seine of tlie many whalers which, while being beset in various times, w r e  carried 

For  instance, in 1777, inany n-Iialers were inclosed by tlie ice between Spite- 
bergeii and Jaii-Mayq arid they were driven, while beset, in four inontlis to 
Cape FarewelI, a distauce of 1,400 nautical miles, with a11 average speed of 
between 11 and 13 wiles in 24 honrs. 

Ty. Scoresby uieiitions (Vol. I, p. 213) several cases in which ships, being 
beset betEveen Spitzbergen and Greenland, were drifted aloug with the ice 
toward the sontl~west or southwest by south. One was a case in which a vessel 
drifted 1% mi~cs in 13 days, giving D i i -~p i i  of 14 miles per 24 honrs; anotlier, in 
9 days 120 miles, or 13 miles in 2.11- honrs; a third, 420 miles in 49 clays, OF 8.7 
miles in 24 Iiours; and a fonrtli case, 1,300 inilcs in 10S.days, averaging 12 iitiles 
per day. The ineaii of all these cascs gives 11.9 iniles in 24 honrs; axid i t  can 
thei~efore be assumed, without, iiimli risk o f  error, that the mean r:ipidity of the 
Arctic current is 11 or 13 miles iri 24 IlOrrrs, a t  least clnring the season of nari- 
gation. 

It is a rvell-known fact that tlie situation of tlie ice in the Icy Ses is sul!ject 
to considerable clinuges froin one Sear to another, for where an iinpeiietrable ice- 
barrier 1175s foulid in one Fear, vessels could sail iu :mother  ear several degrees 
farther without being stopped by the ice; and, on the other hand, where the sea 
\vas void of ice in one year, it miglit be impossible t o  penctrate so f'ar iiortl~ in 
the succeeding oiic. 

The amount of the icc-drift may thus be very different one year from another, 
and in proportion as the masses :ire greater which are carried away by tlie Arc- 
tic current from the Icy Sea, the more will the strait between northwest Icelaiid 
and Greenland become filled with it. Ice is ue:trly tl;l\vays met with liere by 
fisliermeii, who 111~ ererg p i r  froiii the h:~rbors of' the Ilorthwcst coast of Ice. 
land ; tliey ~ i ~ ~ i > t l l ~  fall in u-i tli drift-ice in tlie strait between Icelaiid ant1 Green- 
land, a t  from 40 or GO to SO miles from Iceland. 

In sncli cases it fills 
liot only the strait between the northwest coast of Iceland and Greenlaud, SO that 
for lolig togetlier it  is iiuyossiblo to rouud Cape North, but it also incloses tlie 
iv~iole coast to nn~rnown limits iiorthivarcI anc~ far to  tlie eastward. TO give :LII 
idea of the vast extent of :in icedrift lilie this, I may ~riei~tioii that the (listxiice 
betn.een lcelniitl and Greenland is a t  least 160 nautical milcs, and :isstmirig the 
rapidity of the cnrrent a t  only 11 miles in 24 hours, it mi11 follow on calculation 
that a inass of ice of riot, less than between 1,700 and 1,800 square nantical miles 
in area will have been carried in may to the southwest every 24 hours frotn 
between iiorth\rest Iceland and Greenland. 

This so-named Greeriland drift-ice consists for tlic greater part of fields of 
ice, often piled on one anotlier; these have been ~wocluceil 011 the surface of tlie 
sea, sometimes to  a thickiiess of fire or six ftitlioms. Secondly, it consists o f  
swiniining icebergs, loosei~ed from glaciers, sild fallen into the sea. Their size is 
soinetilnes so considerable that they liavc becn seen gronnded iii 111ore than SO 
fit tboiiis tva ter. 

When this ice, carried by the Arctic currcnt, arrilres :Lt the coasts of kcland, 
it brings with it ,z cold wry  prejudicial to  vegetatioxl. Usutilly the ice appears 
first on the coast near Cape North ; it then drifts on tlie northwest coast inclos- 
ing the  fiord^ bet\vcell 1':hicIcs and Iso-J1iorcI ; and it  will lmppeii, though 

This ice-drift is frequently iniicli more considerable. 
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(Con’d.1 2% state of things whicli nobody could remelnber’to have seeu before.” 

the east coast rotuid tlie south coast, and were seen in Fasebngt aud 12redebugt; 

As ice-drifts along tlie sontli coast are unusual, 1 take thc liberty to iueu- 
tion some other cases, tlic more readily as tliey co~firui w11:it I have alrc:~dy 
$aid on tlie setting OS the current d o n g  this part of the coilst of Ice1:ancl. 

Mr. Abel, who was Li Sysselmanc177 (functioiiarx) in %Vestiiiaiioe froni lS21 l o  
1861, \Trices to  .me as follows: iL On the 26th of May, I‘%%, with caliu auil clear 
weather, a great quantity of’ ice wis discovered from Westuinlioc ilriviiig with ;I 

speed of three or foiir miles an hour from Portlaud along the coast t o  westward. 
When it eame war  to Elleroe aud Biarneroe, two little is1:tnds betwceu 
Westrnanoe and the south coast of Icclaiicl, several of the icebergs grouiided to 
the east aiid sontheast of them, and soine larger icebcrgs grounded to the south- 
t\wd of Biarueroe in sixty fathoms mater. The inass of ice entirely covered tlie 
sound between Westmaiioe and Iceland, being about eight nautical miles in 
width, while it was not possible to discorer liow far that pnrt of’ tlic? ice stretclied 
which passeil to southward around Westinaiioc. Tlic passage of, this ice-drift 
from begiiriiirig to end lasted bet\vceii fbnr alicl five hours. During a continu. 
mcc of calm and clear weather and :a perfectly sniooth sea souic majestic icebergs 
which had grouiided rcmniiied in their plaoes j iio\v and tlicn t h y  cliniiged their 
form, when consitlerable pieces broke loose and pliuiged in tlie sea. At last, on 
the 8th or 9th of June, a high swell carried oft’ tliese reniaiiiiiig icebergs in tlic 
same westeTly direction as the foriuer ice.” 

Mr. Abe1 mentioris that the oldest in1iabit:tuts h:id never scc11i such mi ice- 
drift from Vi7e~tiimiioe, and tlmt iioiie 1i:ttl subseqneiitly :x]qw:ired, csceptiiig :i 

kw fragments of Greeiilaiitl-ice iii one yenr, (tlie exrot tlatc is iiot m~~ntioiied, 
but betwecii 1530 anti 1S40,) and also iii tlie year 1SdO. 1Ic i‘urkir rem:~rks 
that during his thirty Yei1rs’ resiclciicc 011 Westui:uroe he never I ~ t l  found i t  SO 

cold as during tlie ice-drift o f  1S26. The window Ixtiies in his sitting-rooin ir’cre 
entirely frozen, and it was not possible to tliaw tlieiii by lient froin the stow. 

Undoubtedly the year :~lludecl to by Mr. Abel as bet\veeii 1830 and 1S40 
uiust have becii 1534; for the present Bishop rL‘horilerscI>, ai ileikii~vik, whoni 1 
visited at Odde very iriariy y e w s  ago, where he was tlieii tlie iniirister, writes to 
me: “Dnring niy residence a t  Otltle, froiu 1825 to lSSG, I S:L\V twice froin 111y 
house the Greenland-ice tlrivo bctwecli TYcstin:tnoc :urd the aoillilicnt with con- 
siderable rtq3iility to westwiri*cl. When tlic ice was 
first seeu by tho riakeil eye it liacl the appenrmce of large vessels j but with tlie 
telescope 1 soon discovered it to be icebergs accompanied by great masses of 
field-ice. I can oiily recollect tlie date of one of tliese two ye:irs with certainty j 
it was XU; the other year I Ii:~vc forgotten; but I recollect that, wheu tr:mel- 
ing to ILeikiavilr i n  tlie ,antnuin of the p a r  I (10 liot reurcinbcr, (IS% !) I saw :it 
Orebak one of these icebergs which acciilentally hac1 st i*nnilcd tlici*c, aiid which 
bad, as well as 1 can remenibcr, a height of a t  least 8 feet nbovc the surl;ico of 
tlie sea, even after the heat of‘ suinmer.” 

In  1859 au ice-drift again passed 1Vestiuairoe. 801110 ice groundccl at, the 
entrance of the harbor :uid eiitirely blocltecl it for scve~-a;l (1:1p. This event 
must be considered a very rare one. 

It is not iniprobable that the ~ r y  cousiclernble ice-ilrift of IS%, which, d- 
culating from the datc~ given a b ~ \ ~ ,  must 11:~ve covered an area of at least two 
huudrecl square miles, I I I : I ~  b n ~ c  beell aacoiiipauiecl by polar bears as ~ ~ 1 1  as by 

It was an iinposiiig view. 
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(Con’d.) the bay of Skagestrand wts beset by it. 
every occasion, during these thirty-three years, the coast between Cape Xorth m d  

’l’hirteell times it inclosed the toho7e of 
the iiorth coast to Latigenacs, aricl eveii farther to the eastward j fourteen times 
it lay outside tlie northwest fiords between Staalbierghnk :ind Cape North, and 
blocked tlieiii up, (either all or n few of tliein;) thirteen tinies ice lias appeared 
on the east coast in rarious qu:iiitities; and in five different years ice lias been 
driven frdni tlie east coast to tlie westw:trd, along tlie south side of Iceland. 

lvliile trnveliiig i l k  North Iceland, 1 S:LW the Greeri~aiicl-ice from the mount- 
ains near Vellir for the first time on tlic 27th of July, 1S34. I remember i t  was 
extreniely clear 011 that day, xrid the suii felt very mnrm when riding on the 
patlis betmceii the iiiomitwins of tlie Nortlilanil. When I first came iu siglit of 
tlic Icy Sea, bciiig iiiim-are of the iiuigliborhoocl of ciioriiious masses of ice, my 
surprise was so great tliab J c:illed to my fellow-traders who were beliiiid me, 
‘LWlint a storiii 011 tlie Icy Sea!” Brit wliat I liad prcsiuncd to be the foam ot 
the wat-es and breakers, I sooii disvorered t o  be :L quantity of tlie Greenland-ice, 
by wliioli tlie wliole of the north const aiitl n coiisidcrablc lmrt of tlie east coast 
mere iiiclosecl in that year. 

On my rctnrri to lteikinvilc I inquirctl i€ any of tl iu newly-arrived vessels 
11ntl fiillen iii witli ice, :uid from inairy sc:tfarci-s at  lleilriarilr, Hariie Fiord, and 
Kiublcrili I obtaiiiecl the aiiswer that rieitlicr this yem, nor a t  any t h e  formerly, 
lint1 t1ie.y ever fiillen in witli ice on their vogngcs to or froiii tliose ports. I liup- 
peiied to be in Iceland both i i i  18% niitl 1834, mliicli wore two of tlie five recorded 
years in wliiclr (:rceirlniitl-ice \vas driven along tlie south coast, and notwith- 
stailcling that both of these yews I spent the greiittlst pnrt of tlie suiiiii1er on tlie 
south Innd of the islantl, I iiever Ilenrcl iiic~ntioii that a i i y  se:ifhring ii1;iii liad 
thllcli in with Grceiila~id-ice 011 tlie I’oyi1gcS lietween Europe and this pnrt of 
I(X.lit1i(l7 which sufficiently proves that ice-drifts, going aloiig tlie sontb coast of 
Icel:l:lncl, are such iiisigiiificant ob.jocts in the great ocea~i tlint they do not’ impede 
n:irig:ition i n  any way. 

I ]lave already iiieiitioiied t h t  experieiice teaclies tlint the Greenland-ice, 
eve11 wheii it illcloses tlie north :ind east coasts of Iceland in great niasscs, 
;~lwnys lenves tlic coasts again in the coiirse of August, if not c:vlicr. I will now 
iitquire into the reasori of this, or a t  least give soiiie h i t s  which iiiay throw 
light upon tlie phenomenon. 

1. A partial cai is~ iiray perhaps be found in the iiielting of ice and snow on 
the eiiorinoixs jokuls and snow-covered mouiitaius in tlie interior of‘ this grettt 
island. Wheii traveling in lcelauci in the warm scasori, in ~vhich the SUII is 
iienrly always above the horizon, it does not esca1)e the trawler’s atteii tioii that 
tlie ;lmouut of melted ice ancI snow is very considerable, m d  I will try to give a 
proof of it. At the eiid of July, 1S34, betwccn Iblwll  : ~ d  Ofiord, I passed 1Ieli- 
ardalshe(Ion, whicll, a t  the iiiost elevatcil pnrt of tlie road, is about 8,000 feet 
above tho level of the sea. Prom a little glacier liere, the Smrfaraa 1i:is its 
source. 0 1 1  following tlie course of this stre:bm, n great inany rivulets, G~iicli 
d l  1 ~ ( 1  their origin in the melted im nncl snow, fell into the S n n f u a a  ; and in 
the v:illey, eiglit or ten miles from its source, this stre,:uii, which does not at all 
bclo~lg to  the gre:if\\-~itcr-courses of Icehi i l ,  had grown to an cxtrcinely rapid river. 
l<y consicleriiig IIO\V ~11idl is t l i ~  area fi.oni which tlie S\mi*f:lraa 11:~s its nourish- 
lKi~lit, me ~ n n y  estiinate the IWJ- considerable qlmititg of wnt,er which is carried 
out iuto the sea, from the whole interior of Icel,ziicI, bj. many other rapid and 
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greater rivers, slid it will not then appear improbable that the melting of‘ the 30. 

snow, which iinclouBtetily is greatest in July and Aiigiist, and the couseqnent (Con’d,) 

increased flow of tlie rivers, might contribute to remove the sea-ice fwther from 
the coast. But if the ice from tho cast coast drifts ont to  sea within range of 
thc.principa1 current, w~iicli runs at’ a certain distalile from shore, it will find its 
way t o  the Icy Sea again ; for, as I: IISTC already :iientioIied, tlie principal cur- 
rent bet\veen Iceland and Norway is northeasterly, toward the Icy Sea. Again, 
if the ice jrhicli incloses the northern coaqt of Iceland be drifted out to  sea, 
mithin range of the great current opposite, it will he earriad away between Ice- 
lall(j au(1 Greenland, and farther. 

2. It is well lmomn, and confirined by tlie escellerlt charts on storms in the 
Atlantic by Captain lfaiirr, that June, Jnly, and August are the nionths in 
irliich the Nortlierii Atlantic is least exposed to stormy weather; mid, as tlie 
prevailing gales in this part of tlie Atlantic are from tlie mest, it is riot ililprob-. 
able that tlic cnrren t coming from the soiith, and running bet\TTeen I c e l a ~ ~ l  a11d 
Norway during the other months, in which tlie iiiost blowy weather talres place, 
should, in the calm siiiniuer season, run soinemliat niore westwly and nearer t o  
tho eastern coast of Iceland. If so, i t  mould contribute to  remove the ice from 
its shores. 

3. I t  is also well linowri tliat the limits of the Gulf Streaui aro very change- 
able in tlic different seasoiis. Thus, in tlie mericliaii of Cape ~tace,  its iiortliern 
limit in winter is in about riortli latitude 400 or 410; mliile iii Septeniber, mlieli 
the Gulf Strc:tm is most Iientecl, it reaclies 450 or 460. (T\llaiiry’s Sailing Direc- 
tions, 1701. i, 11. 99; July, 185s.) It is liighly probable tliat this cnrreat changes 
its position mitliln defined but wide limits; oi-, as iVmrj- strikingly reinarlm, the 
Gulf Stream “111;ly be silpposed to waver about in the ocean, riot unlike a pen- 
non in the breeze.!’ These variations of its course lilag estelld t o  tlie latitncle of 
Iceland, or ereii still fwtlicr north; :inel pcrllap a bm1lc11 of this strcnni, in tlie 
siiiiiiiier senson, 111:ey swing soinuwlint 1ie;irpr to tllo e:tst coast of Iceland, and, 
turning :dong its iiortli coast, iiiny t l m  contrjbtlto to  tho ice leaving its 
shores, 0 1 1  esillnilling the tempcratnrc of the snrface of tlie sea on the east and 
north coasts of Iceland, it i1lll)e;Lrs undoubter1Ig tliat t ~ i e  e(1~i-j- o f  the Arctic cur- 
relit, d o n g  the iiortli coast of Iceland, does not exist in Jnly  W I I ~  August; it is, 
therefore, probable that that eddy v-liich, during the greater p:wt of tlie year, 
rui~s to\\7:lrtl east, is clisl)l:icod, in tho coursc of tho stiiniiier, by the currelit coin- 
ing from inore soutlierly latitudes. It i s  likewise remarkable that the tempera- 
ture of the sea 011 the eilst coast of Ic~l:ind is riot as high as it appears to be 
along the iiortli coast; ;ind hlie supposition is reasonable that the warmer cur- 
rent, on bending in :I westerly directioii, passes l ia l~gc~~aes  along tlie north coast, 
without toncliing the shores of East Icelaald. It is well l i now~ that tho surface 
of tlie scn, emii in high latitudes, can iiiitintniu a high temperature. P:my 
found 390 P. on liis vo-j-ngc, in  suininei*, from Faroe to  Spitzbergen, creii in lati- 
tude 730 N., and loiigituile SO E., ani1 I shall corroborate this observation by 
fact observed last year. 

TIX scIiooncr POX, Capt,aiii ~otlriiig, left ~opcn~iagen  iu February, bound 
to  tlie Tcy Son. Au extract froiii licr log-booI< gives tlic fo l lo~~ ing  : 
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1860. 
'ebruary 28 ......................... 
?ebruary 29 .................. 
.[arch I ...................... 
.[arch 3 ...................... 

March 4 ...................... 
March 5 ...................... 
March 6 ...................... 
March 7 ...................... 
March 8 ...................... 
March g ...................... 
March Io.. ...... : .................... 

Date 

0 ,  

56 32 
59 40 
61 56 
63 57 
64 40 
65 IS  
66 21 

68 31 

70  30 

Position. 

0 1  

........ 
4 z 2 E .  

3 4 0 E .  
0 08E. 
2 1 5 W .  

2 5 9 w .  
I 3 5 w .  
I 2 6 W .  
4 1 5 W .  

7 4 7 w .  
........ 
-.__ 

Temperature, 
Fahrenheit. 

___ 

.b ... < 

36.5 
36.8 

37 .0  
41.0 

39 .9  
34.2 
38.1 

34.2 
33.' 
32 .0  
11.7 
_- 

37.7 
38.6 
4 1 . 0  

45.5 
39 .9  
38.1 
38.8 
41 .1  

34.2 
30 .9  
30 .9  

Remarks. 

Hetwcen ice i n  sight of]  

By this it will be seen tliat tlic sea, on its siirfaec, near the Polar Circle, 
eren in &lie beginning of March, and notwitlistanding the effects of a long and 
cold winter, still retained a heat of 410 F.; therefore it is not iinprobnble that n 
branch of the nwmer current is coniicctecl wi th  the above-mentioned high snm- 
mer-temperatures of the north coast of Iceland, mid that it possibly displaces 
tho eddy of the cold Arctic current, a id  liclps to rcinovc the Cirecnlnutl-ice from 
t h e  coast of Icelaiiil in July anti August. 

I beg to call attention to this point; fiirther observations will show if my 
supposition be right or not. 

The thermonieters nsed on the rogagcs t o  North aud Enst Icelniiil for cleter- 
niining the temperatures OS the surface of the sen, as \vel1 as the thermometer 
utwl by tlic Fos, w(w all verifictl :iiitl clclivcrcd by 1110. Tlic observations will 
be found noted down in the log-books of tlic different vessels; and the cfiptains 
being intelligent men, who all took ai1 interest in their .work, I do not) doubt, t)hhc 
veracity of their observ .z t' 1011s. 

TO prove the inflnenca which the warmer cnrrents have on the cliinate of 
Iteiltiarik, (tlioagh ils I iahor is soinetinies frozen in  severe winters,) in opposi- 
tion to the c1iln:Lte of OGord, situated on the north coast of Icelaiid and exposed 
to cold cnrrcnts froni tlie Icy Sea the greatest p:irt of tho year, I add the follow- 
ing t;hles of tempcrn tnre of the air: 

.... ..... .............. , 1 I , - 

I Mean for the 
Spring. 1 Summer. Antunin. I year, 1 - 

Oiwxm, LATJTIIDE 65'40' N., (KAEMU, 1832, VOL 11,  1 3 .  88.) i I 
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- 

I 1809. 

I August I, gale from northeast.. ..................... 
1 August 2, gale from nottheast.. 
1 August 3, increasing gale.. 
1 August 4, moderating gale.. 
I 

..................... 
......................... 
........................ 

N o t e s .  
30-35. 

__--I__- 

47.7 34.2 30.9 
32.0 33.1 33.1 

30.9 32.0 33.6 
33. I 32.0 [ 33.8 

I I . Temperature, Fahrenheit. ' 1 
I Datc. 

I 1 Morning. I Noon. I Evening. ~ 

Tlie memoir closes with the table of observations by Dr. Thorsteiiisoii on 
tlie surface of tlie sea at lteikiavilr, TvliiCh is given on page 13 of this volume. 

31 In Mo111i's meii1oir7 Tempkrature de lit entre l'lslande, I'ficosse et IS 
X ~ r ~ b g e ,  (Christiania, B. M. Bentzen,) =850.4. 

32 The very extensive mid important operations of this iiistitute require 
aiinunlly ody the sum of 7,770 fi'aucs, which is paid by the Nowcgi:ui ~ x c l i e q ~ ~ e ~ ~ .  
(Report of tlie Tustitutc, September, 1807, with a chart.) 

RIonths, 

- - I  

J ~ I Y  ............................ 

September 56.39 57.06 
M e a l i s . . . . . .  ................... 56.53 57.23 

August.. ....................... 60.17 60.91 
..................... 

__-----.___-I_ - 
34 

54.30 

57.40 
54.45 
55.38 

31. 

32. 

33. 



Xote. 
33. While ot Hellisij, in  latitude G 1 0  N., tlie niu:tn fluctiiatiou of tlie temperature 
(Co~i'd.) between S a. in. and 2 1). ID. amounts still to 00.7, the temperatiire means a t  Fru- 

holm, in latitude 710 N., are respectively 4 6 O . 7 6 ,  46O.98, and 4 G O . 9 5 ,  cliffering far 
less than the probable error of obserratioiis 0 1 1  board. Tlm daily amplitude oii 
tho high sea, inoreover, is a l ~ a y s  ~lililllcr tll:lli net\r the (*o:\st, 011 account of'the 
inore ready coinperis%tioii. 

In regard to the epoch within which tlie iiicreasiiig teniperatnre of July \vi11 
compensate the decreasing of September, we find the teiiipcratnre of the  sea, at  
the coast, t o  reach its ine:tn valiie of- 

5G0.5 ;tt 8 a. ])I., itt Hellisii, 
3'70.2 i2t 2 p. I U . ,  at  Iiellisii, 

;%bout the 30th of Aligtist; 
about the 30th of Augnst; 

530.4 :Lt S ;I. 111.) Lit OIiiI, nboiit the 1 7 t h  O f  Allgust; 
550.2 at  S a. In., a t  Villa, about the 4th of August; 
500.4 at  2 p. In., at  Andeucs, :tboiit the 1st of Angust; 
470.0 at  2 1). 111.) at Prnholm, abont the 31st of Augnst; 

from which there could be dednceil, in 1:rtitndc G50 40/ N., longitude 120 25/ E. 
of Greenwich, for the inidcile, of Augiist, a n i e ~ i i  temperature of 530.2. 

From the mean valncs of the teniper:~tiires of the same hours of each clay 
observed on the high sea by the first (kmian North Polar ex~~edition, however, 
it mean temly-atnre mill be foiinil- 

a t  0 l1ours of 360.12; 

; I t  15 I1onrs of 350.08; 

a t  4 hours of 360.2s; 
;it S hours of 350.95; 

ilt l ( i  1101ir~ of 3 G O . l G  j 

at 30 lioiirs of 3 G O . l G ;  

which shows coiiclusively how very sin:tlI tho  nieitn diiily amplitude is. 
. The respective means for Julie (in thc ice mar  the Greenland coast) were 
300.58, 300.67, 300.56, 300.34, 300.43, and 300.34, figures still inore satisfactory. 

During the last days of Miiy, when Iiortliwtlrcl boiuicl ill a sea free of ice, 
the means for the respective honrs of' obser\-ation ~ w r c  420.43, 430.33, 410.08, 
410.45, 420.35, aid 410.34, 1ic;tdy coiriuitliiig in their flnutii:Ltion with the tem- 
peratures of' the air, (430.77, 430.03, 420.49, 400.95, 400.S0, :md 410.33,) and incli- 
cating already the effects of the iuso1:itioii in tlic more southern latitudes. 

Finally, as tlie ni~aii tempcratiirc of' the SCD north of tlie Arctic Circle, from 
the 1st of July t o  the 15th of August, XHR fonnd to be 35O.4, :tiid tlw smnc from 
the latter date to the '25th of Septeniber, \vlicn LllC Ship recrossed the Arctic 
Circle, it JvilI be safe to assiiinC: tbc middle OS AlIgl1st its the iiiei~ii cpoc11, to  
which the isot,herniol curves tleduced Srom ;111 the: obsel-\r;i t ioiis of the. first Ger- 
m u  North Polar uxpodi tion will :tpply. 

Tlic temperatiire of the s w ,  11owew,*v;iries cousidclx1~1y i l l  tlrc various 
years. Professor Mohn, for institiice, foiincl, ill July, 1Sli7, a t  tlle North (,'ape ;L 
teniperature of the sea of 3 9 O . 2 ,  which rose tinti1 Septoinber to 44O.G,  hen at  
Pruholm, in July, 1868, it was from 4s" to SOo, but iu Sel)teinber only 4 G O  to 480. 
It is not improbable that the frequont rain sild V~IIII nutunin of 1867, and in 
18G8 the exceec1ingly ~ ' ; l I ' l ~ l  s1111111ier of the inidtlla I:~titiitles, ~ % i c l i  ssteiidetl to 
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Anieriue eiid teuqy.xed the waters of the Gulf Streuin quite early, mere the 34-45. 
cause of the above two higher ternperwtnres. 

x TciiipCrature de la BlGr entre l’lshcle, l’fieosse et la NorvBge, arec 6 
ciirtes, par H. Mohn, Directeur de I’Inetitute Mdtcorologique de Norv6ge 1 G  pp., 
Christiania, 13. M. Bentzen, 1S‘iO. (The five cliarts shorn the temperatures of 
the surface of the sea between Normay, Scotlaud and Iceland in tliu four sca- 
sons, (winter, spring, simmer, aucl nuturna,) and for tlie entire year, from season 
and annual means, by isothermal lines for every degree Celsius, but  they are 
only- rough slietuhes. Xtyklrishol~nr, for instance, lies not, as shown by Mohn, 
011 tho ~zot?h*coast of lcc~l:~ntl, biit 011 the westcna coast, in Breit,hi Fiord or 
Broad Bay.) 

Orersigt ovcr Xorges KIimatoIogi of Id. Mohn, l’rofissor, Kristiania, Trykt 
hos Carl C. Vernrr et Go., ISTO. (Very valuable reyiev of the Norwegian 
meteorological observations an(1 iabors up to 1870, contaiuiiig air temperature, 
sea temlmatiire, nioisture of air, pressure of air, minds, rain, STLOW, otsc., with 
i r i ~ i i y  tables.) 
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48-54. 46 Letter of liear-Adiuird C. Tnniiigcr, dated Copculiageii, Febriiafg 4, 1870. 
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Letter of Rear-Admiral Irminger, Fcbrnnr,y 4, 1870. 

We know from the British expedition of Pdliser, further froiii the tweiity- 
seveii Xormegian ships, and principally from Johannesen and Carlseu, that in 
the summer of 1869 there has been w r y  little ice in the eastern part of the 
European Arctic Ocean, near Nova Zembla, and in the Kara Sea; a ~ d  from Admi- 
ral Irminger’s cornmimicatioris it appears that very little, hardly any, was fouiiil 
in the southwestern ]>art of the sea between Iceland and Greenland. It is 
therefore probable that an uncoiuinoii arnonnt of ice remained north of Iceland. 
arid that it woulcl have beeu well to retain mj. original plan for the secoiid Polar 
expedition, viz, to send one of tlie vessels t o  I h s t  Greenland, aiicl the other east 
to Nora Zembla. 

Letter of Dr. G. C. Wallicli, dated London, No\-cuiber 25, 1869. 

51 Lord Iluff’erin’s letters fi.01~1 high lntitucles, boiiig so11ie i~cuo~~i i  t of t~ voy- 
age iii tlic schooi~er-yacht Poaiu. Loudon, 1557. 

5z2rage~ 413 to 424 of the saine. Iiorcl. DuEwin shows tho ditkrcnccs 
between the tein1w:itnre of the air ~ i i d  that of tlie sea graphically by a profile. 

Compare Voii Freeden’s discourse OH the scientific results of the first Gcr- 
man North Polar expedition, paper No. ii of‘ this volume, pp. 11’7 et seq., arid 
note 20G. 

54 Mannscript letter of Ur. Ihmt, clateil Jiilicli, October 26, 1869. Dr. Dorst 
remarks: l‘The probable error in the observations, I tliinli, is iiot oyer 00.3 F. 
The temperature oftlie air is very low, (3:30.04,) and J consider Dove’s isothermal 
curve of 20 B. (360.5 I+‘,) in this region too high riortli by’tibont teri degrees of 
latitude, a t  least for the Sear 1869. Tlie temprr:itui.e nppe:irs to culminate 
from tlie 10th to the 24th of Jnly, and tlicn to M l  slowly. Tlio absolntc flactu- 
ation in the month is only P.2 E., fkom the miiiimuiu 250 to the iiiaxiinuin of 
370.2, while the (lailj- oscillation mrely escec(k !2O.% F.; in  the iricnn it, is only 
10.33. 

(‘ T h ~ s o  very suiall fluctuatioiis pro).)ably ;Ire ( X I I S ~ C ~  by t]ie iiie1tiiig icp, and 
are therefore interesting. 

LLTlie temperature of the sea, also, is v w y  low (320.73) aud constant, a ~ ~ d  
appe:vs to cu~nlinntc froill the 20th to the %lth o E  the Inorlth, with 340.21 and 
340.09. ~ h c  Inaxirninri was 350.6, tlic iniiiimuln 300.65 j tile tlnctnation, tlicrc. 
fore, :irrioiiirtcd to  40.9;. T l l ~  daily hctiintioii was for~iitl to ~ ) p ,  i n  tllc mean, 
00.47. The tcnipcraturc :\IW:I~S to  I)c Iiiglicst, tom:irc1 ewiiiiig. 
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LLTLle small monthly and daily fluctuations in the tuiill~oraturc oftlie sei\, as 54-56. 

well as of the air, prove that we were coiistautly bAttween uieItiiig ice. For that 
reasou tlic differelices betmeeu the temperature of the sea arid that of‘ the air 
could not be great, but they i~~oulcl have become inore distinct if \\re llnd with- 
drawn from the influenee of the melting ice.” 

Horn small the difference between the $elrq)erature of  the sea aixl that of the 
air is in that region is also shomii by IColde~vey~s obsermtioas in  lS(i8. I co111- 
pnte the ~nontlily mean as follows: 

___.___ I hlay. June. I July. 1 August. 1 September. 
___ - _ ~ _ _  ___ 
......... Temperature of the sea.. .I-::;-- 30 6 3 5 . 5  I 34 = 1 37.7 

............ 36.1 1 33 7 I 36.0  
~ 

1 __--~ 
......... + u.6 1 - 0.5 1 - 1.7 

Temperature of the a n  

Excess ot the latter..  
I _  ... __ ..... ... ) 

35. 

36. 
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Note, 
56. 
(Con'd.) and arrangement of the land of the Arctic regions at that remote period. 

duly studied, will, no doubt, tlirow ~iinch light ou the condition of the climate 

Syitzbergen, as is generally lmowii, is a t  present frequeutly visited by Nor- 
megi:ui ships engaged iu walrus and seal fishiug, or it1 fishiog for the '' haak- 
jeering') (Scyva?bus microccpldus) 0 1 1  the banks near the island's coast. The 
walrus is, however, no\+ but very rarelF met with 011 tlie western side of Spitz- 
bergen, aud its fiords are therefore only occasionally visited for the purpose of 
taking in water or hunting the reiudeer. On horn large a scale the hunting of 
tliese animals inay be carried, is'eviclenced by the circumstance that the vessels 
fitted out froin Trornsiie alone, in,l8G8, according to official retunis, killed 996 
Iieacl. Prom Hamlnerfest the returns are still greater; wherice o m  may con- 
clude that, in spite of the mar of extermination which, uiider the name of hunt- 
ing, has, for some time, been carried on agaiiist these animals, two or three 
thonsanil head are annually slaughtered. If we compare that number with the 
scanty esteiit of ice-free meadow land in Spitzbergeu, we are tempted to suppose 
that an  immigration must take place from Nora Zembla, which, nevertheless, is 
scarcely possible, unless some large islaud, or group of islmicls, facilitate the coin- 
inunication between these two countries, situated :kt a clist:mcc! of between 400 aad 
500 sea miles from each other. Of late years tlie Xorwegians liave resumed the 
method, forincrly employed by the Russims, of usjag large nets, foriiied of rope, 
to catch the beluga, (Delphinoptertis leiccas;) and, in 18G8, several vessels were 
fitted out exclusively for that species of fishing. Some of tlie fislierinen whom we 
met had, on one or two occasions, taken from twelve to twenty liead a t  a single 
drag of the iiet j right handsome sport, when one considers that tlie Delphinop- 
tertu is often larger tlian tho walrus itself. 

Ice Fiord, like uiost of the other gulf's of Spitzbergcu, i s  srtrroiuiclud by vast 
glaciers, with their ~nontlis tnriiccl toward the sen, which offw to the geologist 
an opportuiiity of' stndyiiig that irnportrtiit phc~iome~iou iii the history of tlie 
earth's ilevelopnient. But also extensive valleys or declivities, frcc from ice aut1 
SIIOW, aro met with, esl~ecially in Glie iiirier parts of'tlie fiord, and the fertile soil 
liere produces a veget:itioii iiiore 1usuri:int thaii in other parts of' this island 
gronp. One may here m e  whole Eel& yellow with poppies, (Pqccucr medicicntc,) 
or covered with R thick grceii mil 1w1 cwpet of tlic be;uitiffil Su,c~rc~ga qiliositi- 
folia.  Tlic fiord, which lies beneatli them, ani1 i l l  tllc sum1ner.months is oftcll 
:LA still and clear as a looking-glass, abounds with iiiariiie aiiiinals of wLriou8 
Itiiitls. Everything contributes to make this n most iinportnut spot for the study 
of both a u i i n d  aiiil \~c.getable life in the Arctic regiolls. The zoiilogists and bot- 
;ulists of tllis expeilitioil ]lore gathercil n rich harvest, amo~ig tlie rcsd ts of' which 
we iiiny inen tioii the takiug of Nevcral iilie saIii1011, :tnd f i ~ l l ~ ~ - d ~ ~ ~ ~ l o ~ ~ c t l  es:tmplcs 
of the esculent inusliroorn, &c. 

A t  the eutlaiico ;L boat party was 
sent out northward, to  map and .csainiiie geologically Forelsad Sound. Their 
work vas now, as during tho expedition of 1YG1, wlien Momstrand atid DunBr 
sailed tliroogh the sou~iil, rcudered ilifBctilt by :~liiiost perpetual fog. During this 
t ime the vessel mwdc ;i somewhat loiiger csairsion westward, for tlie purpose of 
irialiiiig souiidings j which, ~ O \ V \ ' ~ V C ~ ' ,  w ~ e ,  on tlie occasion, rendered almost 
ilnpossible Irg the heavy swell. We liad arraugecl to meet at Icing's ~ a y ,  whither 
ljotll parties calwe OU the 17th' iu the after.nopn. Several zo&gical, bota1iica1, 
mci geo1ogic:nl (vwiirsioIIs Iii~viiig bcct~ m:dc froin this point, aut1 :I' l ~ g c  nuiii- 

We left Ice Fiord OLI the 13th of AL1gost. 
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course farther northward. (Con’d.) 
ber of‘ miocene fossil plants collected, the Sofia, on the 1%h, proceeded on her 

We had hoped here, in sonic degree a t  least, to reinforce our already con- 
siderably diminished stock of coal, but we soon found that that would necessa- 
rily cause too great a, delay. In  fibct, whereas, more to,the south, the tertiary 
formation occupies the greater part of the extensive peninsula between Ice-Fiord 
and Bell Sound, and there, in many places, forms mountains of above a thou- 
sand feet high, a t  King’s Bay, on the coatrnr~., its extent is very inconsiderable, 
-so that, a t  present, it forms only a few snlall hills consisting of strongly-folded 
strata, and separated from each other by the furrows cut by the glacier-streams, 
By this the supplies of coal, notwithstanding the by no ineans inconsiderable 
thiclcness of‘ the beds and their acccssibility, (they lie only a few hundred feet from 
the shore of one of the best harbors in Spitzbergen), become of but little value, 
especially as the frost, which begins at a very short distance under the surface, 
renders the brealriiig of them extreinely difficult ; in fsct, in consequence of tho 
ice-drenched coal’s extreme tonghness, almost impossible without regular min- 
ing. It is even to be expected tliat tlie whole of what still remains of the mio- 
cene formation of this spot will, in  n conzparatively short period, bo washed 
iLWay. 

Late at  night, on tlie 20th August, the Sofia anchored a t  Amsterdam Island, 
s11cl the following day we 11:d the plcasure of hailing the first of the ships .which 
had bcen hired in Norway: for the expedition for thc transport of coals. A coal 
depot having been established on tho low tongue of land that shoots out south- 
eastward from Amsterdam Island, nnci fi\w of the scientific members of the expe- 
dition having been, together with necessary teuts and boats, landed at  Kobbo 
Bay, to prosecute there their zoiilogica1, botahicnl, and physiological researches, 
tlie Sofia sailcd off wit6 the rest 011 a souiiding-tour toward Greenlaud. Our 
i~ltentioii vas -to penetretc thither along the SOth clegree of N. latitude, but 
before rvc Iind reached the longitude of Greeiiwicli T T ~  mere met by irnpassable 
111asses of drift-ice. It was evident that the coast of Greenlaud was ‘ accessible 
only at R latitude iniich Ioirrer tlinri was contptiblc with the plan of OUP V O J ’ ~ ~ C .  
We therefore turned our course uorth : i i d  northeast, and gr,zclu,zlly, after inuu. 
merable zigzags in tho ice, :wived :it 810 1G’ N. latituclo. The teinporatnro had 
1ion7 suiik to GO C. (42.8 F.) with tliicli ice, fog ,  anrl snow-storms. Tlie oceanwas 
sometimes co\wed with e thin coating of new ice, mid the old ice northward 
was qnite impnssnMe, so tliat we more obliged to seek a gassage out in a south- 
eas te r ]~  (1irectioIi. After niiotlier rain attempt to reach l)epOt I’OiUt, i U  &alldo. 
vijne Bay, tho Sofi:~ ~ ~ ~ d ~ o r e ( l ,  on tlie 3‘3t11, in Liebde B~ay. 

During the passage of tllc Sofix froin Norway to  Spitzbergcn, its officers, 
Captain Bar011 r011  Otter alltl Lieiiteiiaiit l’nlaiiclcr, took D nuiiiber of souudings 
hi the deeper puts wjtli e  bulldog;' appara tq  of the same kind as that con- 
structed i t t  Tromsii, by Torell aiic1 Cliydenius, for the voyage of 18G1, and which 
mas found to be particuIar1y applicable. These soundings werc zealously con- 
tinued duriiig our cruising aiiiid tho drift-ice, between SO0 aiid 520, and gave very 
iutercwting results, iiot only :is regards the o c c d s  depth in tho parts visited by 
us, but idso conceniiiig Arctic animal life nt the grcntcst iueasurabla deptlis. It 
showcclii~ t81mt Spitzbergen may, i n  R ~ p m e r ,  be loolw~i upon as a continuation 
of tllc Scandiiiavian pmiiisiih, iiissuiuch as t h a t  island-group is not SCpar,l.sted 
froill ~ o r v n y  by ally ~ 1 - y  deep chniinel,-(not :\bore 300 f:lthonis),   her ens :b 

56. 

35 



Note. 
sa. little to the north and west of Spitzbcrg.cn there is a depth of 2,000 fathoms and 
(Con’d.) more. From these great deptlis specimens of clay were brought up by the Bull- 

dog apparatus, which, on immediate mid close examination, were found to con- 
tain not only several microscopic but even large,r and tolerably highly organized 
animal forins, (e .  g., several kiud of crustacea and anuellata). The greatest depth 
from which any specimen was procured was 2,GOO f:,ttlioms, and the inass there 
raised consisted, for the greater part, of white and red ~’oranzin11fera, in general 
scarcely so large as a pin’s head. It is, moreover, deserving of remark that, 
during our cruisings amid the ice, we met with and collected not only a number. 
of pieces of drifting wood, but also (as, for example, at 800 40’ E.) glass balls of 
the kind used by the Norsemen at  their Loffoden fisheries for floats j an addi- 
tional proof of the already vell-established fact* that the Gulf Stream reaches, 
though in a greatly weakened state, even these tracts. 

Liebde Bay had never before been visited by any scientific expedition, and 
its topography and geoloiy  ere accordingly entirely unknown. A boat-party, 
consistiug of Malmgrea, Nordenskiold, and Nystriim, with three men, vere there- 
fore left here, .\\rhile the ship went to fetch their comrades mho liad been left at 
Kobbe Bay. The boat’s journey wa8 favored by calm and mild tveather and a 
clear sky, although a high wind, accompanied by snow storuis, prevailed out a t  
sea-a circumstance very coinmou at  Spitzbergen, and which is said especially 
to characterize that beautiful and, according t o  the unanimous testimony of the 
fishermen, appropriatelynamed fiord. We were thus. enabled, duriug the few 
days that bur boat-voyage lasted, to map i t  and ascertaiu the character of its 
soniewliat uniform geology. I ts  shores are occupied cxclusively by the same 
red, green, and dark-gray kinds of slatc which in Ice-Fiord are covered by 
mountain-limestone strata, with Producti, nncl in Mount Hecla forin the upper- 
most stratum of tlie vast series of schists to  wliicli tlie iiaine of that moniitain lias 
been applied. But, as yet, no petrifactions hac1 been cliscoverecl in tlicsa strata. 
Thcir age yas  accordingly soinewliat doubtful, and the probable Devoniau fish- 
remaius wliicli we now found liere are thcreforc? a discovery of great value in the 
cxplaiiation of Spitzbergen’s geology. Tile lower slate-beds coiitained some 
vegetable rcmnins, tliougli probably of too indistinct :L chnracter to admit of‘ 
identification. 

On the 2d of September, the boat% company aud the sliip, returning with 
our coinrades from Kobbe Bay, met a t  a little distance off the promontory that 
separates Wijcle B:sy and Liebcle Bay. After remaining in that bay a couple of 
days loiigcr, the Sofia weighed auchor and touched at the now ice-free Cape 
Depot, in Brandewijnc Bay, in order to fetch away the snpply of pemmican that 
(in 1861) had been left there, an iron boat, &e. Wo thence steered northward, 
with the intention of passing round Nordostland to  Giles’ Land. The greatest 
part of the arm of the sea that lies between the Seven Islands, Cape Platen, and 
North Cape, which, in lSG1, mas already, in the middle of August, perfectly free 
from ice, we now,in the beginning of September, found covered vith a firm crust 
of ice. I t  was therefore impossible to  reach Giles’ Land by this route, and we 

. were therefore obliged, after having, for the purpdse of botanical and zoological 
researches, remained a short time a t  Castibn’s Lslalids and Parry’s Island, which 
last, being still CncOmlWsSed by a girdle of land-ice, was approachable only by 

*Among tho  already given proofs of this iiiay bo jnoutionecl that Toroll, in  1861, at Shoal 
Point, rnct with n bonn that lind conic from the Gulf of Mexico, the Ethtdn &nnf i lobiW.  

_____ -_ 
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Strait. Our course was directed to its sonthorn part. (Con'd.) 
walking over the ice, to  seek anotlicr passage, namely that through Hiulopeu 

Already, before the end of September, sonic signs of the atplxoach of autumn 
liad beoil Tlisible, and the hill-tops had frequCUtly in the morniug been, for 
some time, covered -pith a white mantle of ne\tr-fallen snow, which, honrever, had 
inelteil away again without causing auy hiudcrancc to our scieutific pursuits. 
But now, dnriug our passage to South Waijgats Islauds, a copious fall of snow 
rendered all further researches in natural history on laud impossible, nud gave 
us clearly to uliderstaud that the season for our purely scientific pursuits was to 
be considered as a t  an eud. 
the so~ithem part of Hinlopeu Strait, having first ou that spot collected, from under 
sngw of a foot deep, ail additional uuinber of moautaiu-limestone petrifactions. 
On the 12th of September we again anchored at  our coal depot ou Ainsterdaiu 
Island, and tliere uict our second coal-ship, by which some of the members of 
the ex])editioii (Fries, Holuigreu, I\lalmgrea, Nanckhoff, and Smitt) returnecl to 
Norway, carrying with tJhein the valnablo collections of objects of natural history 
which the expedition had, up to  that t i m ,  sncceeilecl iu acquiring. These col- 
lectioiis have iiow happily arrived iu S toclrholiii, aud will, after having been 
duly studied, be divided betaeon the Natioual Museum in that city, wliere 
alredy tlie estmordiimrily rich Arctic collections foriiiecl by the precediug 
Swedish expeditious are prcserrcd, and the Aluseum of Giiteborg, the city  hose 
liberal iuitiative first gave occasion to the new expedition. To give au idea of' 
the exteut of theso collectioiis, I ncecl' only refer to the notices above given of 
our geological operations, and reniark that the zoiilogical scieiiccs wore repre- 
sented by no less tlian tliree rnenibers o f  the expedition, wlio, besides, had with 
them 8 taxidermist. &!essrs. Malingrei1 and Sinitt Iiacl also at their disposal :t 
boat, manned mitli four men, for dredging every day, 11olid:~ys excepted, when 
tho ship lay still. They were thus eiisblecl not only to iiialic a searchiug esmn- 
ination of the Arctic iiinriue fhiiia, mhicli, i i i  iiidividual cO~)iOUS1lCSS at l O : t S t ,  is 
compartrnblo wit11 that of ;amy 1110~0  KOUtI lCr t i  couiitrks, bnt X ~ S O  to l ~ i y  C I I I ~  
attention to tlie terrestrial fauna 01 tlio locitlity, morc cspecially the entornolo- 
gical branch, which is poor, bot11 with respect; t o  individaals alld species, and 
accordingly prcscntctl cspecial (~ i i~c i i~ t ics  to  its investigator, Mr. ~ ~ o ~ i n g r e i i .  
Tho drodgings also yielded rich contributions t o  the o c e d s  :ilg:~-flora. Bvery 
opportunity tliat offered itself for land-excursions WIS used by the t\vo botallists 
of tlie expedition, both for iuvestigatiiig the flora :u~d for formiiig a collcction of 
specimeas for llorm:ll herbari:t of Sl)itzbcrgeu's phnnerogniuin, Iiiosscs, lichens, 
and ale;%. 

ions, and inimediately proceecled iiorthward. Oiu- ititention was to tonch at tlic 
Sereii Ides, but tllese -qere now found to bo still iiioro thickly su1~rannded by 
ice than when wo had \Tisited that tract about Q fortuight before. We accord- 
iugly determined to avail ourselves of a cliaiuicl tolerably free hoin ice, stretch- 
ing northward from tlioso islands. 

E. from Gseenwich, succeeded in arri\ring at 810 43' N. latitude, probably the 
llighest northerii latitude a shil) has exrer yet attained. vast ice- 
masses, it is true as yet brokeu, but still SO closely pmkccl that not emu a boat 
could pass forward, and IVC wero tliereforc obligeti to tuni to the southvest and 

56. 

We accordinglx turned back at Mount L O V ~ U ,  

On the lGth of Septeniber tooli leave of 0111' Ii0li~e~~~i~~L1.d-b0uiIcl ~01u1)atl- 

After ~lulnber of' zigzags amici tlie drift-ice, our yessel, in loiigitnde 179'. 

North\vard 
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56. . seek for anotlier opening in the ice; but we found, on the contrary, that the 
(Con’d.) limit of the ice stretched itself more and more to the south the more ye  went to 

the west, so that, on the 23d September, iu tlie longitude of Grcenvich, we were 
south of the parallel of 790 N, latitude. On the way we had, in several places, 
met with ice black .with stones, gravel, and earth, Which wonlcl seem to indicate 
the existence of land still farther north. 

The ice itself had, moreover, a very different appearance froiu that -which 
we had met in these tracts at the end of August. It consisted now not only of 
larger ice-fields, but also of huge ice-blocks, so tliat it seems its if the former ice 
had drifted to the south, and given place to new ice-mhsses corniiig from the north. 
The temperature had now sunk to S O  or 90 (C.) below the freezing poht,  (81.2 or 
17.6 E”.) and the ice, which in these parts liad before been of tolerably. loose tex- 
ture, had now become SO compact that any more violcnt collision with i t  was 
combined with no little danger. Fiirtherniore, the nights were now so dark 
that it was necessary a t  that  time to lay tlie slijp to  by tlic side of some large 
sheet. of ice, at the hazard of finding one’s self blocked up tlicre in tlie morning. 
Already, in the beginning of September, the surface of the oceaii, thfter a some 
what heavy fall of snow, had S ~ O W ~  itself, between tlie ice-masses, covered -with 
st coating of ice, which, however, mas then thin, and scarcely hindered tlie ves- 
sel’s progress. Nom it mas so thick that it was not without difficulty that a way 
could be forced through it. All tliings~clearly inclicateil that the se;tson of the 
year, during which it is possible t o  sail in these tracts, was nearly a t  an end, 
and as we i’ntended to make yet another attempt t o  find a north passage fro111 
the Seven Isles, or seek a harbor for the winter, we clctcrminect t o  return to’our 
coal- depo t. 

On the 25th of September the Sotia once niore cast anchor at  the northwest 
Corner of Spitxbcrgen, after having sliglitly atrnck upon a rook situated under 
the surface of the \rater in the niidillc of South-gat, and whicli has been forgot- 
ten iri Buchan and Pranklin’s :dinirab!c chart of that harbor, although it  
appears, from Beechy’s clescription, that tlioj- tlicmscJvcs hnppened t o  strike on 
the same shallow. 

After a fern days’ rest, spent in iuspecting the eiigiiic aiitl tnlciug in coal, 
(the last remains of our store of coals liad to be senrchcd for iincler a thick cov- 
ering of snow,) and after having plplncerl in the letter-box on the island in Robbo 
Bay notices of our journey and our plrtns for the future, wc steamed away again, 
on the 1st of October, northward, nothwithstanding a strong \T-inct and a snow- 
fog that prevailed in the harbor we left. Our suspicion that this I T ~ S  only local 
seemed to be confirmed mlieii we got out a little farther north, as the weather 
became clearer and calmer, but a t  the s m e  tiine we niet already, in latitude 
800 40/, sporadic bloclrs of drift-ice, which, we proceeded further north, in- 
creased in number and sizo. We continued O W  northward cotirse dnring the 
following day, but it was soon Gvident tlmt 110 open water n~onlil be arrived a t  
that way, and in the afternoon wc were again steering in a southerly direction. 
During the night we lay to under cover of a large sheet of ice,. The teulpera- 
4ure had n0.W Slmk to 14O.5 c., (5:9 F.), SO that in calm \\.eather tlio stirface of 
the water between the ice-masses was corcrcd wit11 ice of two or thrcc inches 
thickness, which considerably irnimkxl the progress CJf the ship. But the fol- 
lowing day we stood southward till we got into something lilic open mater, and 
then followed the edge of the ice in a llortherly and northwesterly direction. By 
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this nieaiis we again arrived at  810 N. latitude, but here the Sofia met with a 56. 

misfortune, which put an end to all further efforts to  proceed northward. I n  the (C0n.d.) 

morning of the 4th of October, during a storm from the southeast, and with a 
high sea, tho ship was thrown TTiolently upon a huge ice-block, or rather a sinall 
iceberg, whc’reby she sprang an extensive leak. We were therefore forced to 
turn back, immediately and seck our harbor, where me arrived late in the even- 
ing, af‘tqr eleven hours of iiicessailt labor to keep the vessel free from water. 
Nevertheless, though all took part in this work, the mater continually rose, so 
that, Mrheii the 8nclior wiw cast a t  Amsterdam Island, it stood about 2 feet over 
the cabin floor. FortunatElS tlie provisions, being kept between water-tight 
bulk heads, were uninjured, aiicl me succeeded, though with great difficulty, in 
lmeping tlie ciigiue-rooin so free from water that the fires mere not extiugnished, 
Hac1 this not been tho case, OLW ship must unquestionably, in a short time, have 
been the prey of the storni nncl the extremely heavy sea, which nom, contrary to 
oiir foriiier experience, raged among the thiuly scattered fields of drift-ice. Im-  
mediately on our Rrrival at Amsterdam Island the ship mas careened and the 
leak prorisioiislly stopped, so that already the next clay we were in  a condition 
to seek a inore secure harbor io King’s Bay. Here the ship was haalecl so close 
to land a t  flood that \re, at ebb, were enitbled to conie at  the leak and stop it 
effectually. 

Kiug’s Bay, wliicli in suinitier-time is almost free from ice, IWS nom filled 
with imamorable ice-bloclts fallen from the mighty glaciers of the fiord, which: 
when carried by the flood title in towtrd land, totally barricaded the harbor in 
which the Sofia had talcen refuge; and, notwithstanding that the temperature 
hero was considerably higher t h m  in the neighborhood of’ 810 N. latitude, these 
blocks fiioze dnring the calm mather so fast together that when me, on the 12th 
of October, were again in a condition to sail, it was only with the utmost diffi- 
culty that our vessel coulcl get out. 

Our stay in ICing’s Bay, like all the preceding occasions 011 which the ship 
remaiinecI any leiigtli of tirnc still, \vas taken advantage of by our natural phi- 
losopher, ~ r .  Lenistriiin, for tho purpose of making observations for the deter- 
inination of the maglietic const:mts and variations. The ground mas, however, 
too deeply covered with snow to allow of any geological or botanical operations. 
Even the broolrs, so copiously supplied with water in the summer time, which 
intersect the lowlauds acl.joiIiiug the coal harbor, were now so entirely dried up 
by the effect of the cold tlint we elideavored in vain to reinforce our nom con. 
siclorably reduced supply of mater. 

Our ship, aIiicli had had two rib& brolreu by the blow that caused the leak, 
* was now too weak to be csposed, with the sligatest prospect of success, iii any 

new attempt to force a way through fields of drift-ice, as would in all probability 
be neccssnry, should me endenvor to visit the Seveu Islanda, which place we 
IlacI intended to inalto o w  winter harbor; aiid the wintering in any other part 
of Spitzbergeii not having either entered into the plan of our voyage, nor prom- 
ising any results conmensurable mith the costs, dangers, and hardships of pass- 
ing the winter there, we determined to return to Norivay. But yet we Wished to 
malie an :~tto]npt to reach Giles’ Land roL1ncl the southern point of Spitzbergen, 
which W S  probably still free from ice. Already during oiir passage along the west 
coast of SiAtzbergen, which in summer is entirely free from ice, me imssed large 
though scattered fields of‘ ice, which farther to the east, near the Thousand Isles, 
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56. completely obstructed the way. We wFe,  therefore, constrained to relinquish 
(Con’d.1 that plan also, and to direct our course toward Norway. After having bee11 

once more on the slidlow banks off Beeren Islaiicl, during a severe storm and 
in a high sea rendered to the last degree boisterous by the shallowness of the 
water, in great danger of being ice-beset, the Sofia anchored again*on tlie 20th 
of October in Tromsii Harbor, where we had the pleasure of learning that our 
comrades had happily arrived and reached home in safety. 

From the above it appears that the expedition, as regardsits second object-- 
namely, hydrographical investigations in the Polar basin-did not succeed in 
reaching any remarkably high degree of latitude; so that the compass of the 
portion of our globe that is linown to  us has not been to any material amount 
increased by it. I hope, however, that i t  has afforded a by no means nuiinport- 
ant contribution to the solution of the so-called Polar question. 

A lively controversy has, as is generally known, been of late years carrieil 
on between the principal geographical autllqrities coucerning the real character 
of tlie polar basin, son10 geographers maintaining that it. is covered by an 
anbroken surface of ice, presenting an impassable bmrier to the progress of a 
ship; while others look 11poii this as only an obsolete prejudice, arising in iz 

great measure from exaggerated descriptioris of the difficulties which the sailor 
encountered at  the point where he turned back. That this latter view, a t  least 
as regards that portion of tlie Polnr basin that borders on Europe during tlie 
actual sailing season in the Northerti Se:m, i. e., the siimmer, is not in coiiforinity 
with the real fact, has been proved, not; only by the adventurous journeys of tlie 
older Arctic travelers, but by a number of expeditions sent out during the last 
century for the exclusive purpose of sncli inmstigatioiis, alnollg which may be 
mentioned : 

Tscl~itsehagoff~s first expedition, 17G6, wlrich with tlrcir ship conlcl only reach 800 21’ N. latitodo. 
Tschitschagoff s meond expedition, 17GG, do. do. rcaclred to 800 28’ N. latitude. 
Phipps’s oxpedition, 1773, do. do. do. 800 37’ N. latitude. 
Bucban and Franlrliri’s expedition, 1818, do. do. d,o. EOo 34’ N. latitude. 
Scorcsby’s ospcdition, 1806, do. - do. do. 810 30’ N. liltitlido, 
Snbino and Clavcring’s cupedition, 18.28, do. do. do. BO@ 20‘ N. Iatituilc. 
Parry’s expedition, 1827, (lo. (10. (10. til@ G’* N. 1:Ltitude. 
Torell’s expedition, 1861, (lo. do. do. 800 30‘t N. 1:Ltitiide. 

It iniglit tlien havc been considr,red as already absolntely cleeicled that it 
was not possible a t  that season of the year to penetrate rory fiw iuto the Polnr 
basin, and any repetition ut the abozlc-?&anicd Seasoii of the year of these Qttelnpts 
could therefore only be loolrecl upon as c911 tinually treadiug in old footsteps, 
which demonstrably do not lead to the intended o1)jCct. Bnt one doubt rcniaincd. 
At the season of the year wlien, ~ I I  consequel1c~ of tllc heat of the suininer and 
the influence of the oceau-mwcs and oceaii-streailis, tlio ice-masses hare been 
reduced to their minimum-that is to say, in  the antunin, before the formatioil of 
the new ice, no ship had ever beforo visited the Polar basin. One conld witIi 
certainty foresee that i t  might t~ieii b‘e possible t o  go farther than in summer. 
There was :L possibility t h i t  one might a t  that season be able to poiletrate very 
far, perhaps t o  sonic land lying north of Spitzbergen, which might liereafter 
SerVe as base from whC1lCC to Push. still further onwnrtl. These considerations 

* By ship, but on tho  ica tho pwty ponutratod to 820 45’. 
t By ship, but in boats alii1 by lend jonmeys a8 far as 80° 46’. 
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constituted the groimd for the plau of operations for the latter portiou of the 56-63. 
Swedish expedition, and it may now be consic7ered as proved. 

That one may, during autumn, reach by ship a latitude considerably higher 
than that whichzhas been attained by most of the summer expeditions, unless 
this year is to  be considered as uiiusualls unfavorable with regard to the condi- 
tion of the ice, we might iu all probability have proceeded a considerable dis- 
tance farther, perhaps beyond 83O N. latitude. But we have at  tlie same time 
convinced ourselves that, even in autumn: fwther progress is soou rendered 
impossible by impenetrable masses of broken ice. Tho voyage itself, moreover, 
a t  that season of the year, in consequence of the cold, the darkness, and the 
boistoronslminds, accompanied by snorv-storms that at that time of the year are 
prevalent in->he Polar- - basin, and tho heavy sea aniicl thc masses of drift-ice 
caused by these latter, is rendereil;$o darigerons tliat the risk to which the 
traveler exposes himself is far from being compensated by the meagcr prospect 
of-success. The idea itself of au open Polar sea is evidently amere hy pothcsis, 
destitude of all foundation in the experience which lias already by very consid- 
erable mcrilices been gained; and the only vay to approach the Pole, which 
can be attempted with any probability of succeeding, is that proposed by the 
most celebrated Arctic authorities of Huglaud, viz, that of-dtcr liaving passed 
the winter a t  the Seven Islancls, or a t  Smith Souiitl--contiiiniii~ tlie journey 
toward the north on sledges in the spring. 

; L  ICongl. Ve~eiiska~~s-Acaileinieiis EEauclliiigar,” (transactioiis of the Swed- 
ish Royal Academy of Sciences,) 18G9, No. 11. 

68 I\iI;~nnscript of Dr. Bessels, October, 1869. 
[For nu accouut of Dr. Bcssol’s cspcdit io~~ scc his t w o  li~ttcrs to Dr. Pcteniinuu, iu uoto 125. 

-HYDROQI~APIIIC OPFTCE.] 

Voyage des ddcouvertos de la corvette L’AstrolalJc, c5xecut6 pendant les 
annebs 1596-1829, sous le comiimdeineii t de M. Julcs 1)umoiit 1YUrville. 
0l)servn tions (lo l~hysiqne, pi). GD etgcq. Paris, 1534. 

(iz Manuscript of tho 1ioyal coiiiniissioii on tho Irish oyster-fisheries, dated 
Dublin, December 3,lSGO. All tlie obserwtions TTWO iiiacle at 110011, on t’he oys- 
ter beds near the .coast, when sucli were foartd, else in shallow wbter near the 
coast, one foot below tlie surface. At sea, gpierally half a mile from tho shore, 
a t  depths Of not less than three fatliorns, the thermomet,er mas lowered sis feet 
b e 1 0 ~  the surfiace, 

63. 

5s. 

59. 

60. 

61, 

62, 
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63-67. m The distance between the points of observation on the coast and at  sea 

varied from nine feet to one nautical mile; the depth of the water, according to 
the state of tide, between 2 feet and 6 fathoms. 

64. 

05. 

66. 

6Y. 

The distance of the various stations of observing at  sea from the shore 
was 1 to 4* nantical miles; the depth of mater, according to the state of tide, 
from 6 to 12 fathoms. 

G5 The depth of the water varied, according to the state of tide, from 3 to 8 
feet. 

Ge A. M. J. van Aspereu, Direct,eur der Afdeeling Zeevaart, Berigtorer 18G3. 
Utrecht, Maart 1864. . .  

Gi Geographische Mittheilungen, lSG2, pp. 431 a!id 432. The following is 
the notice referred to, originally from au article in the Nautical Magazine: 6: On 
the proper depths for electric cables as a t  present constructed.” Captaiii T.  
Spratt, known for his extensive surveys and soundings in the Black and in 
the Mediterranean Seas, publishes in the Nautical Magazine (1SG2, p. 1 et seq.) 
his views as to the depths best suited for telegraphic cablcs, and especially the 
influeuce of the pressure and of the temperature on the gutta-percha arming. 
Incidental to this he makes the following statemcut in regard to t,he temperature 
of the Mediterranean Sea at various depths: 

‘6 The Mediterranean temperatures are liiiown to be not 17ery low at  great 
depths, but r‘each their miuimuln as a pcriunuoncy in from 100 to 300 fathoms ; 
and this minimum temperature seems to correspond with the nrerngc aullual 
temperature of the locality itself. And as the Mediterranean is ctiricled iiito a 
series of basins, with comparatively intermediate shallows, it is its surface. 
maters, about the depth of 200 to 300 fathoms, (being that of the barriers mhich 
separate them,) that unite by their superficial and encircling currents. Thus, 
as tlie depth across the Strait of Gibraltar is iiiider 200 fathoms, the very cold 
waters in tho depths of the Atlantic or of the B1;~cli Sea do not intcrmiugle and 
exert their individual temperature in tlie depths of the ccritrnl basins, T l~e  
temperature of the deeper waters of tlw Mecliterrancaii, hrcliipclngo, Sea of 
Marinora, and Black Sea are consequently each dcpeiideiit on local iiifluences, 
namely, froin the solar or atmospheric temper:ttiirc above them. Therefore thc 
minimum temperatures of their t1cel)er p:irts correspond iicarly mitli tlie mean 
annual temperature over them. 

“The following are some of the temperatures talien by me in rarious parts of 
the Mediterranean : 

yf CvC/t’, SfrJfCrnbCl. 20, 186% I Gvccian Archipelago, Jiily 25. 
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OflBtwl ,  Gttlf ,  i iwt of Alcxnifdrin, ApiZ 6. , . gr. 
(Con'd.) 

Air ................................. 680 
~urfncc _.-. ~ _ _  _. _ _  -. _ _  . __. __. . z - .  . _ _ _  62C 
20 fathoms ............................ O l t c  

300 fathoms on bottom __._ _____. .__. _.__ 5 9 p  

at 1 fat,linni nhove bottom.. ........... 5 q o  
Another thermoiueter, [I simple winirnaul, 

?f CVefc, JUtIe 14, 1860. 

Air .................................. 80" 
Snrface . - - - -. . - - - . . __. . - ~ ~. . ~ - - , -. . 730 
10 fathoms - ._ - __.  ~. _ _  .__ __. ._. _ _ _  __.  . 680 
20fathonls ........................... 680 
30 fittlioms ........................... G8" 
50 f;lthoms ........................... G3O 

100 fathoms ........................... 59p 
200 fathoms .............. -:. .......... 59%" 

1240 €atlioins ........................... 59+O 

/2J' e ~ ~ d  of RkOfk'8, dtt,gIfst 25, 18GO.-Ba- 
voitietcr, 29.88; It!ldt*onieler, 74". 

Air ................................... 6 8 O  
Siirfhco ............................... 820 
10 fathoms ............................ 81" 
20 fathoms ............................ 794" 
30 fatlioiiis ............................ 7840 
50 fathoms ............................ 7-70 
LOO fathoms _.___. ._ ___. _____. ,------.-- 730 

In 300 fi~thoms w&ter, bnt tlie lower tempera- 
tures   ore not obt:~inoil for the. lower depths. 

Between 31alk awl 31.ipoli, Nay, 19G1. 

Snrface ................................ G2O 

Bottom, in 295 fathOl118.. _ _  -. . - - - - - . -. - - . 62O 

Of the const {fl J@!lpt, iu A p i l .  

Siirfaco ............................... 6 3 O  
20 fathoms ............................ G l & O  

270 fathoms . -. -. . . . ~ - - -. -. - - . ~ -. 593O 

(jfl the convt of &,tpt) Norcwbrr 15, 1861. 

Snrfaco ............................... 730 
30 fathoins ............................ 7lC 
60 fathoms ............................ GR0 
80 fatlioms ............................ G 4 O  

100 htll0rrlH ............................ 6260 

l t c  Ute Oltlf of StJ,.tiS) Il'c.b,.ant*y 21, 1861. 

Surface ............................... 61a 
20 fathoms ............................ 020 
60 fathoms ............................ 0.20 

290 fLtllorns ............................ 620 P 

Cwlf of 8tjrti8, Felnwcrrv/ 27. 

Air ................................... BGO 
Surface ................................ 600. 

100 fntlioins ............................ 6lto 
50 fathonls . - . - - ~ . - ~ - ~. - ~ -. . - - ~ ~. . - - - - - 

"111 the Grecian Archipelago I Ioiig since s h o ~ ~ d  it  to be collshut a t  itbout 
540 or 550 in depths from 100 fatho111s 111 that SCR the tempera- 
ture of the intermediate dellths between 100 fathoms and the surface, in the 
summer scaso11, rallgcs from 550 to  7 0 ,  and indeed even 1111 to 80°, md 8G0 
sonietiines in the Iittoral waters of inclosed gulfs and shallov bays. 

"In the eastern axid western basins of the Mediterranean it mill have, conse- 
quently, R higher minimum temperature than that; end I find that it is about 
590 in all depths from 300 dowu to 2,000 fathoms. But between 300 and the 
depths of 30 fathoms there is an increasing variation from tllat temperature to 
730 and to 760 in  the siimmer inoiiths, but coufinecl M O ~ O  particularly to the 
depths between SO and 100 fathonis aucl the surface. But in the minter months 
of December, January, Bcbruai?y, and March the upper depth is nearly at the 
m i n i m i n  temperature of the deepest parts below, iiarncly from 590 to 620, vary 
ing with the locality and depths .of mater tllrre. Thus it is that in these months 
the surface and deep waters of the ~Ieclitermneaii are a t  a constant tenqmattnre 
of dmlt 100 or 150 above that of' tho atmosphere. After the month of March, how- 
ever, the solar infliienco begins sensibly to raise both sea and atuospheric tern- 
perature, so that in July, in the southern part of the Mediterranean, It is ht its 
inaximunl of about '750, from tlie surface down to the depth of about 30 fathoms 
below it .?? 

~ l o ~ n ~ a r c l .  

36 



Notes, 
68-7s. * 68 H. W. Dove, Temperatur Tafeln,” Berlin: 1548. H. W. Dove, “Klima- 

tologische Beitriige,” part 2d, Berlin, 1SGD. 

69. 

76, 

71. 

72. 

73. 

74. 

35. 

G9 St. Petersbnrg calendar for 1868. Smitzclorf, St. Petersburg, pp. 62 el sep. 
A compilation “revised and completed from the journals of the principal physi- 
cal observatory.” The author s a p  : 

To avoid the precarious confrontation of observations extending over very 
different periods, I hare adopted for the greater part of the Russian empire the 
means of the observations for.tlie years from 1835 to  1867. This period 6f thirty 
years is sufficient for a pretty accurate mean value. Where the observations do 
not embrace that period, I included the observations obtained for the time yet 
required at  the three or four nearest stations after correcting them for the distance 
between the stations. I n  that may I have been able to obtain for tlie greater 
part of Zuropean Russia, for Siberia aiid Traiisliaukasis far surer results than 
the previous tables for the Russian climate give. So, for instance, is in the latter 

*the annual mean temperature of Baku recorded to bo higher by 1O.1 than that 
of Lenkoran. By comparing the observations of an equal period this anomaly 
will be removed, as mill be seen from my table, <here, on the contrary, the tem- 
perature of Lenkoraii is shown to  be higher by 00.45. than that of Balm; this 
difference increases in some months to more than 20. 

“For West European Rnssia, where the observations date back to a far 
earlier time than in the other parts of the empire, I have thought it judicious to  
take 8 larger period. For instance, for Petersburg I have made iise of the 
observations during 79 years j for Warsliar of G 1  years,” kc. 

’l Letter of Dr. J. Hanu, dated Vienna, September 18, 18G9. 

’i2 Schmid ;‘ Lelirbuch der Meteorologic," 11. 244. 

i3 The same, p. 246. 

74 The same, 11. 247. 

75 t i  Geographische Mittheilungen,” 1862, p. 358. 
[Tlie notice referred to is from: “Meteorologische Boobachttungen auf dem Atlantischen 

u d  Groswn Oceane in den Jaliren, 1847 und 1849, von Dr. Lcnz. (Bulletin de l’Aead6mie Tmp6- 
ride des Sciences de St. PQtersbourg, V., No. 3, pp. 129 to 155.) 

Dr. Len2 pubfishes the observations of his nephew on board of ,the Russian ship hcbta, 
from which he had already published in 1860 the iateresting result, that  on the ocean in the 
t,ropics the maximum tempernturo occurs hdf an hour before noon. Ho now deduces some other 
results. Tho mean temperature of the equatorial belt from 100 N. t o  100 s., for instance, is found 
to be for the Atlantic Ocean 78O.73, and for tho Pacific O O C ~ ~  780.5. The observations of the 
temperature of tho mater in  60 fathoms confirm that there is in the region of the calms a consid- 
erably quicker decrease of the temperature with tho  increase iu depth than tmymhere elso in the 
tropical or sub-tropical ZOnCs.-I-IYDROGRAPIIIC OFPICE.] 



A’otes. 
7G ld  Geographische Mittheiliingeu,” 1865, p. 156. Jukes (Excursion in aud 76-SO. 

about Newfoundland, 1839 ; London, 1842, i, 11. 312) states that walruses and 
polar bears come to Newfoundland by the drift ice, and are hunted there, in the 
saine latitude as Mayence, Paris, Cherbonrg, and Brest. Nevec has a, single 
one of these auimals been cast on the Coasts of France or Great Britain, and 
only once (in lgsl) has a polar boar, and but Once (in 1816) a walrus been seen 
on tlhe northern coast o€ Norway, although they abound in the vicinit,y of Nor- 
way, Spitzbergen, Greenland, Nova Zembla, and even on Bear Island, which is 
distant from the North Cape only 240 miles. 

57 u Geographische Mittheiluugen,” 18G7, p. 154, et seq. 77. 

[The passages roferred to am translated in full in note 4, pago 198 of thih YO~U~C.-IIYDI~O- 
GRAPIIIC OFFICE.] 

i 8  Map showing the souudings in the North Atlautic Oueaii talien ou board 78. 

H. 31. ship Bulldog in 18G0, and Wallich, the North Atlantic sea bed, London, 
1863. 

7D Wallicli, p. 145. 

Scoresby, Voyage to tho Northern Whale Fishery in 1S23, Edinburgh, 
1823, pp. 14, et seq. 

BLIC~I~U,  IIaiidy Book of Meteorology, Edinburgh, 1S68, p. 136. 

O2 Purdy, Meiiioir of tho Norther11 Ocean, L011cl011, 1850, 11, 3. 

R4 McClintock’s Bullclog Xxpeclitiou, 1SGO. Proceediugs 1%. Gcog. S., v, 1). 62. 

Miihry, 6‘ Klimatologische Uebersicht der E:rclo,77 1). 571. 

86 QGpl)ert, (i BeitrEge zur fosailcn iuid lebenclcn Flora.” (Uontributious to 
the fossil and living flora.) Separate publication from ‘( Verhaudelungen der 
Schlesischen Gesellschaft fiir vatcrliindische Kultur \-om Jahrc, lSGO,’? pi). 7 and 8. 

Glohus, 1870, $01. xvii, No. 8, 1). 127. 

79. 

SO, 

51. 

52. 

83. 

84. 

85. 

86. 

87 * 

88. 

69. 



Netee. 
9e-so. 9o i‘ Geographische Nittheilungen,” 1867, p. 115, where the followiug is found 

from a memob of Ssidoroff iu the icRussian WeslniB,” vol. 63, p. 116, May, 1866: 
6 4  A merchant vessel, freighted mith codfish, under Captain Kononoff, sailed in 

.................................. 

........................................... March. 

...... September,. 

...................... I Means of the year 

91. 

92. 

93, 

84,. 

*a. 

As obseived. 

10.4 
5 . 1  
4.’ 
5.5 
30.5 
38.0 
41.5 
39.4 
31.7 
23.3 
1.0 

4.3 
6.6 

13.4 
39.6 
18.7 
19.6 

the summer of 1864 from Kola, in Lapland, to St. Petersburg. On returning she 
left Croiistadt October 6th, aud Copenhagcn, her last harbor, November 1st. In 
the middle of that month she passed North Cape at  the distance of 50 Russian 
versts, (about 29 nautical miles,) then Wardohus at  GO miles distance, and 
entered the Teriberks November lSth, finding there a temperature of -180, and 
hardly any daylight. On the 5th of December she arrived at Kola.” There is 
nothing said of ice in this report. 

Maiiuscript inemoir on Riissislu Lapland, by Professor J. -A. Fries, of 
Christiania. 

. 92 l L  Creographische Nittheilungea,” 1S65, p. 15G. 
[A more full account of the ice in the Baltic, tho &of, and other 6ca6, will be found in the 

Geographische Mittheilnngen” for 1855, pp. 54, at aep. -HruROGRaP~IC OFFICE.] 

g! Geographische IUittheilungen.” Sup1)leiuent ‘No. 21. 
[This supplemont iic a monograph by J. Sp6rer: ‘LNova Zentbla, its geography and natural 

history.” On page 70 of i t  thofof1oming table will bo found: 

A l m r i s  of iAc fciiiprialro7 uik N o a a  Zeiirbhi, iti  14bhi~~whri! S ~ Z F .  

l- After allowing 
for the cover 
of the hut. 

9.5 
4.2 
3.2 
4.7 
30.0 
37.6 
41 .o 

39.0 
31.2 
22.7 
0.2 

3.4 
5.7 
12.6 

39.2 
18.0 

18.9 

West end o 
Matotschkir 
Shart, Isti. 
tudc 73’ 19 
N. 

4.3 
- 7.7 

4.5 
8.3 
’9.7 

. 34.6 
39.9 
41.0 
31.1 
22.3 

8.7 
- 3.3 
- 2.3 

10.7 
38.5 
20.7 
16.9 

Kanienka Bay 
on the Karian 
Straits, lati- 
tude 70° 37’ 
N. 

- 2.9 
0. I 

- 10.7 
3 . 1  

17.5 
32.9 

37.5 
30.0 
20.3 

3.2 
12.5 

3.2 
3.2 

36.3 

35.6 
’7,9 
15.0 

Baijr in ‘LBulletin scientifique de 1,Acedeinie de et. Pettersburg,” vii, p. 
235. 
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o6 From June 1 to  June 19, and from August 6 to 31. 

QD These stateuicnts in regard to the cliu:~te of Bqar Islaud ;LYC from a report 
of the Arctic expedition of Barto von Lownigh in 1S37. (Comparo chapter 6, 
p. 40, of the supplement No. 1 G  to the I (  Geographische Mittheilungeii <7 (6 Spitz. 
berge;en and the Arctic central region,” by Dr. Petermann.) For a short accoiint 
of this expedition see note 1%. 

9s. 

. 

09 ( I  Goographische Mi ttheilungen,” 1SG8,p. 253. 99. 

[The Sabine-Clarering ospeditiou had for its main object olrscrvations with the pendulum. 
The expedition left the Thomos May 11, 1823, in tlie gun-brig Griper, observed at Hninmerfest, in 
the iiort8h of Norway, from June 2 to 2 3 ;  a t  the N .  11’. coast of Spitzbcrgeu in 70° 49‘ 58” N., 1lC 
40‘ 30” E., from July 1 to 24, (dnring which tiiuo Captain Clavcring made an attempt in the ship 
to penetrate north, roaching latitude 800 20‘ N. ;) aucl 011 Sabiuu Islancl, near the eitst const d 
Greenland, in 740 32’ 19‘’ N., 18” 50‘ W., from Aiigiist 13 to 31. Rctnrning by the wiiy of Dron 
thoim the ship camc to anchor again in the Thaines 011 Dccenibcr 19,1923. The narrative of this 
expedition, “Journal of a voyago to  Spitzbcrgen and the cast coast of Greonlaud in His Majesty% 
ehip Gripci; by Douglas Cliarloe Clavering, csq., F. R. S., commnuder; communicated by James 
Smith, csq., F. R. S. E., with a chart,” was piiblislied iu a ni,agazine of limited circiilation, the 
Edinburgh New PhilosqdIicnl Journal, April t o  June, 1830, pp. 1 t o  30. Extracts from it ore re- 
published in the ‘ L G ~ ~ g r a p l ~ i s ~ h e  &itthcilu~~goii~~ for 1870, p, 320, ef ~ep, The uarrative is very 
interesting, bnt contains but little in regard to  curronts.-II~~~oc;nap~rrc OFFICE.] 

loo The Swedish expeditions to Spitebergen; Jenn, Costenoble, p. 255. 100. 

101 Parry, Attouiptt to  rcnch the North Pole, p. 15s. 101. 

IO2 Tho S~~~edislr cspeditions, &c,, p. 3,53. 102. 

’OD The snme, pi). 135, 241, 247, 303, 353 to 356, 42G, 459, 4GO. 103. 

jn4 The same, 1). 433. ’ 104. 

The same, pp. 4G and 47. 105, 



Note. 
101. The Danish government, to promote the very imperfect knovledge of the 
(Con’d.1 east coast of Greenland, sent there, in 1828, a scientific expedition nnder com- 

mand of Captain W. A. Gr~~,ah,’~lio did not return before 1831. 
I n  order not to  fail froin tlie same reason that previous expeditions had, Cap- 

tain Graah did not attempt to reach the coast directly, but proceeded first to the 
Danish colonies on the most coast, vliere he procured from the natives tvo  
‘6 umiaks,” or women-boats, 38 feet long, 7 feet in width, and 24 feet deep, which 
he manned with 4 Danes and 15 iiatires, 10 of whom were womeu. The expedi- 
tion left Nennortalik, on the southwest coast, 1\Inrch 41, 1529, and reached the 
east coast April 1, but could not, on :iccotiiit of tlie its, proceed north before the 
26th of April. 

Graah, not fhmiliar with his w r y  fragile boats : ~ n d  the habits of the native 
crew, made at  first but slow progress, the more slow as the Esqnitnaux left him 
one by one, until oiily two inen and sis woiiieu remained. Think of an expedition 
of one European naval officer, with two iiieii and six wonien, pushing d o n g  into 
the Arctic; to the left an iin1aion.n coast, rent by nnmerous incisions and bor- 
dered with 1)recipices of 1,000 feet in height, froiii which ;L hundred tiincs a day 
iimnense glaciers broke loose and dashctl into the sea with roars like thunder; 
and to the right the drift-ice of the oceau! Oiie day one of the womeu gave 
birth to a boy, who was ldaced in a coi-ner of the boat, while the mother took to 
her oar again. 

It took from April 26 to June 23 t o  go frolib IstitudeG00 to latitude 610 
471; but then, a€ter the greater part of the crew had left, one boat mas ueces- 
sarily abandoned, aiicl better progress macle with that remaining. 

From the 27th of JLKIC to the 231 of ,Jnly tlic distance froin latitude GlO 5.Y 
to  Vencloin Islnntl (RIet~irii Island) was accomplishcd--uot less than 310 usutical 
miles in 39 veebs. Subsequently Graalr. visited tho inorcfnortherii island, mhicl 
he named Danebrog Island, (GdO 15/ 36“ N.,) the nortliernmost point roached by 
him. 

The state of his nutshell of a boat, of’ liis fcinale crew, aid of his provisions, 
:is well ns his intention to explore the indentations (fiords) of the coast disco7;- 
cred by him, prompted him to retam t o  Nubarbik (iu latitude G30 20’ N.) 
for tho winter. After having finisliccl his S I I ~ V C ~ S ,  lie went tIiei*e to winter 
Octobcr 1, 1829, and left i t  April 5,  ISYO, for tlie ,sontli. Although the sea mas, 
at that time navigable toward tlic iiortli, he did not cleein i t  advisable to voJ1- 
ture, with his fragile boat a d  the fecmdc crew, cluriug tlie spring gales, the 
exploratioii of the sea further iiortliward; lie continuecl his surveys between 
latitudes 1330 20‘ and GOO N., and then retnrned to Friedriehsthal, where he 
arrived October 16, 1S30. 

What now (lid Grsali find on this (XJiLSt, which h(>Wtoforo \vas lmnonuced 
iiiaccessible and not  habitable ? 

Everywhere he found open water enoiigli to  push through even with his 
fragile boat. As early as May 23, the open channel hail a width of one to two 
miles; there mcrc now aiicl tlieii accumulations of ice, bnt he.coulc1 work through 
eyery one. 111 the iiortlieriiiuost part reached by him, in latitude 650, the open 
sea had, toward the end of Angnsk, extentlccl to ai width which would bnve 
$lowed rery comfortable sailing and long tacks. There also, 011 Sneedorf 
Island, he found vegetation more aclvanced tlian snywvhere lower south. 

In  his minter quarters On tho small island Nubarbik (latitude 63O 20’ N.,) 



Notes. 
there was also a comparatively luxuriaut vegetation. These winter quarters can- 107-s. 
not be compared, in the remotest degree, with those of the English expeditions 
among the confused mass of islands and on the coasts of the American side. On 
the 29th of October he had still rain, and rcry mild meather to  the end of Fob- 
ruary, when it became colder, but the lowest temperatures were -@ ~~11~1 -io. 
In November aut1 December there mere a few days of +140 and $00.5. rn 
February and Marc11 the sea mas free of ice to  :I distance of 12 to  15 miles fro111 
the coast. 

A still better criterion for the cliiiiate of East Grecnla~~d is :~tfor&(I by t ] lo  
iuhabitants of it and their relations of life. 

Gmah found the population growing niorc tlensc toward the nortlr, instead 
of getting less. Re met- 

At two points, between latitiiiles. GOO and GI0 N., 38 imtires; 
At tmo points, between latitudes GI0 ant1 G20 N., 70 natives; 
At three points, betxeen latitudes (i20 ant1 630 N., 31 uatives; 
At four points, between IatiCudes 030 and G40 N., 1223 natives; 
At two points, bctxcen latitudes 640 mitl 050 N., 1S0 nnthw. 

These are cornparatirely wry coiisitlernblo figorcs lor the generally but req-  
thiiily distributed Esquimaux population in the Arctic regions. The entire tribe 
living on the west coast of Grcenlnnd, between illelville Day ant1 Smith Sound, 
in an area extending over three ilegrers of latitude, Imowu by tlieir fi.equcnt cou- 
tncts with &ne and Hayes, conuteti, wlien last; visited by Dr. Hayes, in 1SGO-’Gl, 
to the utmost only 100 head. 

The relations, also, of the necessities of Esquimaus life appear to be more 
favorable iu Bast Greenland. Gmah fo~oid, August 30, mliilc pcnetratiug 
into the inner parts of Elcallu~nint Fiord, or “Qizeeri Mar,y’s VSLI~C?~,” not less 
tllen from 200 to 250 Esquimaux nssembled, celebrating a jovial feast, having 
caught an immense quantity of delicious mo~ii~tain-trout (Snlmo aZ&zcs) of coil- 
siderable size. This feast lasted for clap and nights, with illuiuiuation und 
dancing in the latter. Qaeeu Mary’s Valley lies ill latitndc 630 30’ N., zbout 011 
the paridle1 of Droutheim. 

Orash clescribes tho Bsquirnaux of East Greenland as a better and higher 
race, in all respects, tliaii those of West Greenland j OS large stature aiid stoutly 
built; tho women of good forms and with agreeable features, among them even 

and virtuous people. 
At the nortliernmost co:ists aud is1:ulda visited by hi111 he foU11d the B ~ O  

human figures, carred in moocl, mhicli lrnrc bee11 fim1cl freqacntly, since 13ehring’s 
time, among the tribes of Northwest Riiierica?. This i s  one of the many reasoiis 
that I believe Greenland to  extend across the Arctic central region to Behriug*s 
Straits (Lon g7s Lancl.) 

bcanties; in tlleir cllaracter tJirong1iolit most liarinless, good-natured, Iionest, 

‘‘ Geographisclie Mit tlhuugen,” 1870, iir, table S. 108. 

[Chart showing the track :mil the deep-sea sounclings of the Swedish expedition, under 
Norcleususlriiilcl aud von Otter, 20th J u ~ J ~  tu 19th Octobur, lSGS, by Dr. P&nnanu. Fur ti11 nccouut 
of r c ~ i m ~  of the results of tho espcdition note 115.- 
HYDI<OGRAPIIIC OPFICE.] 

expedition seo iiote 56; mid for 



Notes. 
. i o~ - i e .  Geographische Mittheilungen,7’ 1869, p. 204, and 1868, p. 369. 

’ [The first citation refers to  the ‘LTable of currents observed by the first German North 
Poliir expedition ; (compare note 201 ;) and the otl~or is a letter of Captain I<oldemey, dated 
Jldy 19, 1868, in 800 38’ N., so 34’ E. of Greenwich, the following passage of vhich is referred 

On the morning of July 4 the weather cleared, with a fresh N. E. breeze, 
and a t  noon I could observe for position in latitude 7G0 03l N., longitude 180 07l 
E. of Greenwich. According to the dead reckoning, we should have been to the 
north of that, and there must, therefore, be p southern current here. As the ice 
which me saw to the east appeared to be pretty loose, me steered into it, trying 
to make as much northing as possible. Repeatedly we had to  press the ship 
through qutte dense drift-ice, from which she received some hard knocks. 

We pushed ahead iu that manner for tao daj-a, when wo should h:we been, 
according to reckoning, in ‘iGO 20/ N., 250 E.; the obsermtions, however, showed 
our positions to be 760 3S1 N., 230 37l E. Bo stvoiag u curreitt to the 8. IT. I Rad 
?bot exyected. The ice mas now thickening in the north and in the east so con- 
siderably that i t  appeared to ine iinpossible to  penetrate fartlier in this direction. 

tO.-HI~Dl~oGll.\rIIrc 0rFIcn.l 

110. ‘lo Lamout, Seasons mith the Sea-horses, Londou, 1861, 111). 86, 163, lG5. (I 
8in positive that I have seen the current running among the Tlioncinnd Islauds 
at  tlie rate of seven or eight miles an honr.) 

i l l .  Compare lily instructions of May G! 1SGS. ( ( I  Geogmphisclie Mittheiluu- 
gex~,~’  18G8, 111). 214 and 215.) 

112. ii Geographischo Mittheilungen:’ 1568, 1). 341. 
[Captain Gray placed liis views before the Royal Geographical Society in the following lat- 

ter to its President, printed in tliu Procccilings of the Society, v01. xii, 11. 196 et w ~ . - - H P D I K ~  
GRAPIIIC OFFICE.] 

Letter to rSir Roderick -1. Dlzircl~isoi~, on u voyugc to  tlie Nortlrcust Const of Greew 
lntid. By nnz*id Gray, Xsq. 

i L P ~ ~ ~ ~ ~ ~ ~ ~ ~ ,  22d Pebruury, lsG8. 
“SIR: I have been lnucli gratified by obserying that the Royal Geograph- 

ical Society has revived, with e:irnestne~~, the qucstioii of tlic propriety of 
organizing an expedition with tho T4ew of renching tlle North Pole. I tliink it 
is evideitt that the voice of the country will iiot permit the iiiiportnnt geogmph- 
ical discoveries which such ai1 cspe(1ition wonlcl undoubtedly offcot to br longer 
delayed; and that, after so m w h  h:is been clone by EritisIi seamen t o  acquire 
the experience aud inforination rcqnisitc for the successful colicluct of such an 
expedition, i t  is a point of national liorior tlrn t it; slronltl not, be prosccntccl othcr- 
wise tbnu by their energies and exertions. 

“AS I ani about to  sail on a voyage t o  t l t ~  Arctic <ens, aiirl as the questiou 
will 110 doubt rewire further discussion in 1~1y abscncc~, r 1my be permitted to 
offer for consideration the views which iriiicli thonght :iud cxperiennce of n m ~ y  
years of Arctic navigation have lccl mc to entertain regarding tho route by 
which, as i t  appears to  mo, the Pole may be most easily reached, -with tho p e a t -  





N o t e .  
ii%iis. miles a day, sonietiiiies reaching, with a strong northeasterly gale, as inucli as 

twenty miles a day. Southwest winds, on the otlicr haiicl, have tlie effect of 
causing tlie ice to open out, lcaviiig large opeii h i e s  between the pieces; and I 
have no doubt tlie same effects mould be felt to the farthest liniit of tlic Grcen- 
land coast northward. 

(‘Gtli. In  the event of an expedition prosecuting the route I have rccoin- 
mendcd, i t  would certainly, without difficulty aiicl with fiirorable win&, in riot 
more tlian fourteen days reach Shannon Island, which would serre for a land- 
base for its future operations, unless one were desired farther north, mhicli conld 
be obtained. Thus, supposing the expedition to sail iii tlic early part OS June, 
it mould reach the field of its operations in sis weeks’ less tiim tliaii it would 
have to reach tlie entrance of Smith’s Souiirl; and, instead of having only a short 
time in the month of September available for its object, if‘ it went by the Sinit11 
Sotinil route, i t  mould liavc before it tlie greater pnrt of the montli of July, the 
month of August, and tlie half of Scpteinbcr for its work, in mliicli time its 
object might be :uxoml)lished. 

“7th. Supposing it were iieccssary for tlic cx1)cditioii to winter, there arc 
apparently many bays aiicl good harbors on the east coast of Greenland avail- 
able for that purpose; and, from the indications which I have observed, there 
seeins to esist there an average amount of animal life comparcd with the other 
Arctic districts. 

“It is desirable that, before the dispatch of aiiotlier Arctic expeclitiou, as 
many views on the subject shonld be obtained as possible, and I trust tlint this 
m:iy be accepted as my apology for troubling you witli this cbniinnnic~ d t‘ 1011. 

“I liare the lionor to be, sir, your obedient servant, 
DAVID 

[Tlic fimt Ger~nnii  North 1’ol;ir cspedition, under IColclc~vcy, in lF‘G8, ottc~inl~tocl to pis1 
11ort11 011 tho roiito rccoirirriondcd by Cnph in  Chy,  but f:Likd on nccoiiiit of iiiipeiictral~ 

and “Go, at a cliatanco of fifty to awciity iniles. (Coinparo tho rcviem of tlio eqmliti im by 311.. 
voii Yrecdcu, pages 120 niid 121 of this voln~no, nnc l  6110 :ibqtmct of tho log-book, i i i  iiolc 206.) 

Tlio two bliilta of tlic socoiid cs~~rtlitiori, iii 1869, rcricwatl tlio :it hw1it. 7’110 G ( 3 i m i ; i i i i ; h  

reached the coast, mid wintcrcd, 18F9-’70, 011 S:ibiiio Ialmiil; slio coiilil l int ,  hi)\\ 
higher on that route t l im 75” 2Y.N. A sloigli party ronclird as high as 77” 01’ N. 7’110 11: i i imw: iq  

bcset iii siglit of tho const n i d  c r i i s l i d  (Soo t h o  ~ ~ r ~ l i ~ i i i i i ; ~ r y  ~ r p o r t ,  p:ig,a 161, el xcq.--TI~u~to- 
cat wmc OIWICE.] 

\vliicIi W:IN J“OIIII~ l~loclmdiiig tlto e n d  conat of G r c ~ ~ ~ ~ I : t i i d ,  bCt\\Wll tlic p:11~l lc l8  of I n t i t i i i l ~  7:)” 

113. ‘I3 Alannscrii>t chart of‘ Dr. Dorst, illiistratiiig his cruise iii ISGD, with his 
Iett,clr, clntctl Jiilicli, Scptcmbcr, 1SGO. 

114. See tlie table of currents, in note 201. 
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OS equal teini)crature at various depths.) We see here just, the same that we 115. 
perceive in other-parts of the globe, w ere Equatorial (rna;riii) and Pohtr (col(1) (Con’d.) 

rock c:Lrried along by the cold stream A striking instance of it is espocialIy 
tho c~stcnsi\ro ];ear Island Bank, on which tlic Poli~r Stream pushes fiw to the 
southwest, imtil it comes to a nearly permauciit rest jus% beyond the island; 
lierc, as at  other places, it forms, so to speak, imineiisc glacier tongues which, 
l i l rv  the Alpine glaciers, carry along with them their moraiues, but clrop them 
to tlie bottom of the sea, melted aitd destroyed, as soon as they ineet tile jvariner 
ctu.rellts. Where a branch of the Gulf Stream penetrates, there are greater 
tlcpths tlian close to  wherG tlie Polar Stream prevails, as, for instance, betweeri 
llenr lslancl aiid tlic south coast of Xpitzbergen, where tlie Gulf Stream but 
jnst extends a tongnc, while the greater ;1r111 proceeds north dong  tlie west 
coast of Spilzbergen, causing there the ~icnrly n l n ~ ~ y s  open, so-called, Whale 
Bay, iuitil it agaiii iiieets tlie Polar Stream at  the northwesterit corner of Spitz. 
bergen. IIere also appear IessOr depths to indicate the shoaling teiidciicies of 
the P o h r  Strcaru.” 

curreuts mcet-a shoaling of the sea by 3 he deposition of the dbbris of earth and 

rl’lio followiiig additional roiiiarlrs of Dr. Pgtoriiinuii, in reg~rd  to tho v.zl11ab10 l:~bor8 of 
t h  Sivediuli expoilition of 1868, wiI1 ’LLIYO bo foiiiiil jntorestiiig : -~~Yl~BOC;11IPIIIC ‘OIWICIS.] 

‘(Of great iinportauce are the clecp-sea soundings of the expedition and the 
ix~sc:i~’cIics into the p11ysic:~l nature of the decp sea a ~ l d  the bed of the ocean. 

‘( Tlie aecond. Swedish expedition, in IS(i1, had made esamiiiatious to the 
dcl)tll of 1,400 fatlionis; the fourth esteiided them to the eiiormous depth of 
2,650 ii~t~iorns. 130th these Aoundings \vcre in tlio sea west of ~pitzbergon, 
between tlie parallels of latitude 7Go a11d 790 N. 

ic It liaci before been generally believed that the sea shoals gradually tornard 
tlic Nortli Pole ; the S\.redes,.lio\re~ior, have proved that evon Mont Blanc could 
I)(? siiiilc i l l  $lie SCA botween tliose high latitndes, withont leaving an indication of 
jts site to the passing rnariiter. 

4‘ Tlle nlost prominent antliorities have iiiaiiitainccl that all aiiiiiizL1 life in tho 
S C ~ I ~  Ceases at  x depth of 300 fatlioms. They conclded this from the investiga- 
tions in the deptlis of the Mcclitcrraiiaau Sea. But Professor Torrel, in his very 
first deep-sea sounding in tho Arctic Sca,-in J h y ,  ISGl, obtained an u~i~x])cchcl 
iibiniilniice of animals from a depth of 6,300 feet; among theiil Antzelidm and 
Ifi)lotliwitc, belonging to a class mhiclt before \vas not believed to exist iu greater 
cleptlis. Tlic expedition of 1SGS brought up living auiiiisls from tlie bed of tho 
Arctic Sea, even at  the depth of 16,900 feet. 

“Very important inferences can be drawn from the souildi~~gs of the Swedish 
cxpeditioiis. In the first iiistaiice they sltow Spitzbcrg.cn to  bo con~lcctcil by a, 
submariue bridgc with Europe, artd thus to be regarilod as a, spnr of the Scaudi- 
iieriart pcninsule, and as ~1clo11ging to Burope, while it is separated from Green- 
land by a clccp basin of water. The sea bctmceri tlie Norivegiaii coilst aud Spitz- 
b q p  was foiiiid to be of no gre.eat depth; up to Bear Islnnd not iuuch over 200 
fi~tlio1~s, olily in one place 271 fatl~oms; bet\rwn Bear Island niid Spitzbergen 
still 1110re s l ~ a l l o ~ ,  the maximum depth there bciiig oiily 1SO fathoms. 

“ The wsteni  and northern coasts of ~pitzbergen, on the contrary, are very 
steep; the sea has, townrcl the north, a t  the (listancc of only GO miles from tho 
S c ~ c w  Isl:lds, a depth of 1,370 fathoms, and 150 inilcs from tho Coast, Of 2,GSO 
fitthonls, (iu htitLldC 7s0 25‘ N., loiigitude 20 30’ W.) 
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Notes. 
11s-so. “The greatest deptli (1,400 fathoins) measured by Torrel, September lS, 1861, 

was in latitade 7Go 17’ 12’’ N., longitutlq 130 53’ 54” E. In tliis depth, a t  \yIti(;I! 
water acts with a pressure of 200 atiiiosplieres, where the light does not rcntalt, 
but air and salt are probably the same as at the suri:,Lce, he discovered so grc:it, 
a number of aniuials, and such a variety of species, as in other oce;Liis is otily 
found at  the surface. He describes what his dredges brought up nenr the iioiatli 

coast of Spitzbergcn from a lesser deptli as follows: ‘ We weregreatly ;rsto~t- 
isbed when we saw tlie strange aiiiinal forins whi‘c~i were raisccl froni tlic i1cl)t 11s 

of this nortliern part. of the Arctic Sea. Oar nets a i d  bottoiii-scr:q)clrs were 
swarming with tlie colossal ‘ l  C m i g o u  bos.cae,” with tlieir c luntp~ body : i i d  tlic 
violent jumping lnotioii j multitudes of‘ teiider H!ypoZitl~cc, inyriads of d l c r l n ~  a i i d  
Gammari, ainoug them sometimes also a fish of tho familyCottus or jr,,$ccris. 111 
the clay of tho sea-bed, riiised with snncl, were queer craw-fish of tlic Cuvtit 
family, great nuiiibcrs of sliells and. snails, as l’ellitza, Yoldia, Astarte, and 2’ri- 
towiiiwa, inhabited by large worms of wriegatcd,‘ glistening colors, l % . ~ b i q / ( c ,  
Neyhtlqs, Plyblodow, Poty~o;, and others. To  siich sights we mcre by no 1tle;ills 

accustomed, as such an abnnilance of lawu.i:uitl~~-tlerelopccl spccics is not f b i i i t r l  

on our coasts. The Arctic Sea, in soiiie places, i s  literally at 1)ulp of tnillioiis of 
living animals.” (Comp:ire the Swedish cxlwlitions to Spitzbergcri :uid h i r  
Island, lSGl,lSG.I, and lSGS, 5th volunic of the ( 6  Biblio tliek Goographisolior 1.lc.i- 
sei1 nud Eutdeckungcn ”; Jem,  Costoiioble, 1SGD.) 

[l”or nu aocouut of tlio cspcdition BCO noto ~ ~ . - ~ I Y ~ ~ : O G I ~ A I ~ I I I C  O~WICIC.] 

116. llG barnont, Seasons with the Sea-horses, 1). 164. 

117. ‘I7 See pages 50 t o  65. 

11s. ‘lo l’roceeclings R. Geog. SOC., is, 1). 177. 
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Ennan’s ‘6 liussisches Rrcliiv,” vol. ssiv, 1SG5, 1). 1%. Tlie book of‘ Hecl- 
ciistrijiu, the discoverer of New Siberia,, ap1)cars to be UOIV  cry rare, although 
two editions liavc bccii published, a ltussian :iud a Geriiian. Wc raiiily en- 
dcsvored, il l  Ckmnauy as woll :IS in ltussi;i, to obtiiili ib copy, if even oiily for 
examination. Professor Er~ii:ui, who possesses 1)erli:tps the 0111s copy ontsiclc! of 
Itussia, had t h e  gooduess to  repnblish, at niy rcqiiest, tlic cliapter 011 tlic Arctic 
Sea in  tlie Archive. 

121.  

Erman, besides otlier places, p. 135. 122. 
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133. aliriost, d l  our fallgfitt, collsistilig of 49 \i%h’lW%, 25 Sed, 1 WhiIIO, and 14 polar 
(Con’d.) bears, oiic of which, a fine fc~i~ale cub, we caught alive, and have brought on 

with us. After tliis’wc went to the nortli cnd of tlie Sainoide PeniasnIa, witliin 
thrce-or four iiii~cs of Whit& Island, wit11 the intciitioii of goiiig i*ouiid into tlte 
Gulf of Obi, but the water \vas so sliallow we could not venture on, as it was 
blowing a serere gale from the northwest, and the c:tptain said that if tlic wiiicl 
shifteci rouiicl to the west me sliould not any longer be :~,blc to beat off, bnt 
\~.ould get on the quicksands, tlie presciice of wliicli we could a1rcl:icly detect 
froin”onr lead. I was greatly ai inopd at  not being able to get ronncl into the 
Gulf of Obi. 0 1 1  our leturn to Trotnsii we i l l C t  IJaIllout in his beautiful stcmi- 
yacht. We returned tlirougli tlic TYaignts Straits, obtnining, during :I, Iienvy 
storu, pretty good anchorage at Waigats Islaid j af‘termard, by tlie tiid of‘ a 
f i ~ e  northeaster, we cmic on and mu 3G iniles iiito lloiitmrfcst ;tad Troinsli 
Piorcl in twenty-four hours. 

“JOIIN PALLISEI%.” 

Captaiii l’alliser’s cruise is of great interest. Shortly bcfore 1iim the Xor- 
wegian fislterri~aii Carlsen had, after passiiig tlirongli tke TITaigits S(mits, 
1mietrated dcep iiito the  Kara Sen, whioli hitlierto wis believed to  be always 
full of ice, aiid 1 i : ~ d  sailed along the Siberimi coast to witltiii n few inilcs of IYhito 
Island, off tlie inoutli of tlie Obi, withont e~icounterhg a single ilow of ice, or 
eve11 being able to  see aiiy iiiclicotioii of ice, as far as tlic eye could remli. a (‘6 Goo. 
gmphische Mittheilurigen,” ISGO, p. 352.) 

lIad Carlsen’s expei.ience relnaiued the orily iiistaiice, i t  niigli t be coiisiclcred 
B rwe cxccptioii from tlie rule, purliaps a litippy accident ; arid cuiiiieilt :iutliori- 
tics WCIL hncl cxprcssccl tlicir doubts of tlic. rqwrted fact, but I’dIiser’s report 
f i i l l j  corroborates U:1rlseu7i3 stntemcnt. Tho latitude reached by Pallisor before 
tlie ice broke, half a degrec north of Unpc Nassau, is n very high oiic for this icy 
region. Pdliser’s account of the imiiiense eeect of the storm ixpoii tlie ice, the 
destruction mid disappwrauce of it, accords entircly with the inore detailed 
observations of Ur. Dosst farther \.;estward. 

Proiii the facl that Carlsen could penetrate along the Siberian coast as far 
:is the mouth of the Obi, it might have beeii assumcd tlmt tlic ice of the Kara 
Sen, driven 0% this coast, inust 11nw nconinn1:bted on tho enst coast of Nova 
Bembln ; tlie more striking is it, therefore, that Pallisor, aster having lrassecl 
Matthew’s Straits or Matotchliin Soliar, did not fiutl ice there, arid that he 
could go in a straight liue across the Kara Sea, to  tlie Obi. As far as known to 
us, no other navigator has ever done so. 

A. PE!I!Eli1\fANN. 

Cruise of Cqta in  Johannesen i i ~  tlie Karn flea, 1869. 

May 31. L readied Nova 2knlbh nlid came to anchor on tho south coast of 
Mesduscltslrslzi Island; there was 110 drift-ice there, but soiiie ;I ttncliod to the 
coast. 
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June 2. Mnde sail, steering south; 110 drift-ice, but some ice fast to  the 123. 
land; shoal water along the coast, S and 12 fathorns, to a distance of 0110 mile (con’d.)  

froiii the shore; deeper water along the southcrii coast, but rocks close in shore. 
. Froin there 
turned back, sailing along the west coast of Nora Zenlbla. 

Juue 3. West of IC:Lbaii,ji.Nos, where tllefe W ~ S  SOIXIG drift-ice. 

Julie 4. No ice. 
June 5. About the middle of the Geese coast; some floc-ice. 
,June G .  At the nortliern Geese ~ : L p O  ; thicker ice a mile off shore, but none 

June 7. Crossed Moller Bax j a iiiilc ob shore loose drift-ice. 
June 8. No ice. 
June 0. Passed the mouth of Mntotsliliin Sliar, (Rfatthem’s Straits ;) no ice 

Jnnc 10. Passcd Siichoi-Nos and rcncliccl Cross Bay, (I<restouTaja Guba ;) 

June 12. At Capo lkmfmra ,  (Cape Schane?) iour inilcs off shore, at the ice- 

June  14. A t  tlie Admiralty I~ciiinsula, three to four iiiiles off sliore; no ice. 
June 16. No ice. 
Juue 16. Passed the Cross Islands ; soim pieccs of drift-ice three-quarters 

June 17. 01I’tlic Puikr:~~jcw Islands; a inile off shore nobottom at GO fath- 

Jiiiic 18. Sailing north j Borne pieces of drift-ice. 
Jiuio 19. Arrived a t  Cnpe Nassau; found tlie ice-barrier to be distant R mile 

froin the cape, extending in B northwest and nortlieast direction, but qnite thin. 
T ~ C  current is strong anc1 sets to tlic east ; I tlierefore turned back to the south. 
So stroilg a current as a t  Chpe Nassau 1 1i:tcl observed ~io\\~Iiere to  tlie south of it. 

Jmic 30, At J3;breiits Islmid, stoeriiig soutli j fonncl tlie ice alternately 
tlljoli or loose, :~ccording to  the wcnther; minds from tlic south and the west. 

Froin tlie 30tlr of Jnirc, to  tlie 13th of July coiiti~iued south; aloug the coast, 
from l<arcnts Islniid t o  Birch Idniid,  I found the ice alteruntely thick or 

From Birch Island to Matotshlihi Slim tlie coast vas  free of ice 
t o  a,distance of four niilcs, where the barrier was thick aiid inipenetrable. 

July 17. I sailcd through iMatotshliiii SIinr, sowiding in 5 to 16 fatho~ns j 
sand niicl clay; fomiil a strong current. 

Jiily 1s. I r ~ ~ ~ l i c d  the ea~tcr i i  C I I ~  of the straits, and sailed thcncc sontl~, 
;tloiig the cast coast; of Nova Benibla, ; itowliere \vas ice to be see% and tlle air 
was mild. After malting Wnigats Island, (the nortliwost point of \v\-hicli J 
ob~erved to be in latitude 700 31’ 4311 N., longitucte 550 15’ E. of Grce1i\\Tich,) 1 
arrived a t  Cape &Ientschilrom on the 2Stl1, aiid stecrcd thence northeast, to cross 
the Kara Son. 

JW 25 and 29. Soiiio diffused ice, (1:itituile 7 1 O  03‘ 46‘’ N., longitude SOo 
23‘ E Of Grecnwicli,) which hac1 disqq~c:brccl ontirely nt noon of J U ~ Y  3 ; 110 

bottom at  30 f:,lthoms; wind S. and 8, 14.; thick air, fog; by dead reclroning in 
1:ititude 710 13‘ 33” N., longitude 630 54‘ J& 

J I ~ J ~  30. 111 1aLituile 710 14‘ 40” N., lollgitu~1o 650 0s’ 34’’ E., shoal v:lter, 
fi.oni 20 to 7 fat110111~ ; clny, p ~ b b l ~ ~ ,  alitl mu(1, -\\Tit11 grass; 110 ice ; the wcathcr 

fast to the land. 

seen. 
. 
n o  ice a mile from the shore ant1 no bottoni a t  60 fathoins. Variation IGO E. 

b:trrrcr. No ice toward tlie Innil: 

of n mile from the shore ; no bottoni at 25 fakboms. 

0111s ; no icc seen. 

, iliffuscd. 

clarii‘ and foggy j wiiid S. W. 



Note. 
123. August 1. In  lntilutle 710 01‘ 5G” N., longitude G P  35/ E., at the Scharapom 
(Con’d.) Banlrs. The land is low, utmost six feet above the level of the sea; a t  Aood- 

tide below water. Tlirce miles off shore there arc S, 0, and 10 fathoms; 
closer in ,  19 fathoms; half a iidc off shore, S fathoms. A little north of 
Capo Sharapow, tents of the S:moieds were seen in groups of four; also ani- 
~iials, probably reinclear. The land tlicrc  vas liiglier, the coast rising steep to 
about sixtceii feet j tliree miles of€ shore, 10 to 13 fathoms of water ; no ice. 

August 3. Proceeded iiortli along the Samoiecl coast, but, a t  such a distaucc 
the land, which is low, mas only a t  times iu sight froin tlie mast-head vhen 
within less tliaii four to  six miles. Some ice which, however, was destroyed 
c4tirelly within sis hours by a gale from the west; clcpths, 10,12, and 13 fathoms. 

August 4. Saw the coast near C:ipc Eblarma, and on5t Snmoied tents; the 
deptli beyond the sight of land w\‘.zs only 13 fathoms; closer in, 7 fathoms; no ice. 

August 5. Off Cape l’yintlje ; land in sight nncl some thin drift-ice ; 10 fatli- 
OMS water three or four iniles off tlie coast. 

August G. Latitnde 720 40’ N., longitude GSO 14, j 11 to 19 fatlioms water at 
the distance of four to six miles from tho shore; farther ont, 7, 8, 10, and 15 
fathoms; no land in sight; single strips of ice fast to  the bottom ; nolie to  the 
west. 

August 7. Sonic ice; tlie mest coast of Wliito Island hi sight. .This island 
is very low j ntinost six to eight feet abob  the sea. The current there sets to  
the north, as is the case along the entire Sainoiecl coast. Ebb and flood tides 
not so strong as at T p s i j .  With the land iu sight from the mast-head, 0 
fathoms water. 

Rngnst S. Rbont tlirce iiiiles off the northiVest point of WLite Island, 5 
fathoms water. Curreiit northeast, one to  two liuots; in this direction it is 
:dways strongest and inost const;int ; sontliwestern cnrrcnts are wealier. No- 
wlierc was ice to  be seen, the air bciiig too mild for it. White Islmd had a 
green appeitr:uice, with tlic exception of the sandy west point. Tlic en tire Sam- 
oied const;in general, wns  fouud t o  be covered with grass, but trees were not 

Proiii tlie iiortlimcst point of Wliito Islaiicl I steered northwest, on account 
Seell. 

of’ the sliallow water. Tlie bottoiii of tlic sea coiisistccl of‘ sc:~-g,rl’:iss, saiitl, a i d  . 
mud, but lllostly of gr;lss-l,:lnks. 

Rngnst 9. Latitude 73” 54’ 50” N., longitude GBO E, ; continned 3iortliwest ; 

Rngnst 10 aiicl 11. Some ice dri€tiiig from N. E. to S. W.; 1G t o  IS f‘atlloms 

ilugnst 12 and 13. Ninctce~i f;t,thoins j 110 ice; stceriiig northeast. 
August 14. Soiiie ice; 19 to  20 f:itlioms w-ater. 
August 15. Latitude 750 OG’ 1Y’ 3.; longitude, by rcclroiiing, 7113 to 780 E,; 

sotlie drift-ice in n noytherii direction ; 13, lG, IS h t l loms  water, but soon no 
bottolii a t  25 fathoms. The state of air indicated t h a t  110 ice codd be in a iiorth- 
eastern, :tiid but little i n  :e i~ortlicrii ilirectiou. 

August 16. Tmtitnile 760 05’ 57” N. j lo~~gi t~c l r ,  by reclroning, 710 30’ E. j 
solile di+ift-ica; 15 to 1 G  fathoms water. 

August 17. SteCrCd So11tli~~eSt; siugle strips of ice; 1 7  fiLtlioiris water j the11 
110 bottom at 25 fttthoms. 

August 1s. Course s. \v.; soulc drift-ice ; iio bottom at 25 fathoms. 

12, 10, S, :tiit1 0 fatlioms water; no ice ; bottoiii cl;xy and grass-bnnlrs. 

wa tcr. 

* 



Notee. 
Augllst 19. Latitude 740 5s’ 51” N.; longitude, by reckoning, 650 30‘E.; 11G 

August 20. Steered north; latitide 7 5 O  10‘ 17’’ N., loi~git~ude 640 E.; east 
coast of Nova Zembla in sight. 

August $1. Landed at  4 11. in.; coast low; 110 grass; in places ice piled up, 
but no drift-ice ; drift-mood on soiiie of the sandy points ; the sea is deep close 
to the coast, 35 fathoms one-quarter of a lllile od’; there are no rocks nor banks. 

Steering south along tlie coast, we made Cape Distant *4ugust 23. Nowhere 
was ice to be seen on tlie sea, and there was 8 heavy swell from the southeast. 

August; 24. l%eaclicd the Pachtussow Islands, and sounded between tliem in 
100 fathoms. Theiice proceecled southward, following the coast which is low, 
without outlyiiig rocks. Between Cape Distant and the PiLcht~~SSoW Islands 
soiiie reindeer were seen. 

123-2s. 
. fathoms mater; bottom muddy clay. 

August 2s and 29. ,4t the Matotslikiii Schar, and- 
September 1. At the Kara Straits. 
In  regard to t he  ice, 1 have yet to remark as follows : 
The ltnssians say t h k  there is no ice along the Saiuoieti coast in suulnior, 

until i t  freezes in autumn. The .correctuess of this assertion is supported by 
the fact that all the drift-ice which has been observed was thin. But along tho 
east coast of Xova Zembla, north of Cape Mcnschiliow, drift-ice was found lying 
in a, northern and northeastern direction, and, according to the statements of 
tlie Russiaiis? i t  remains there the entire year ; because, as some explain it, the 
curreiits from the Kara Sea, and the Obi, and other rirers, force it to reiliain 
t’here. As the current from tlie rivers east o i  the Obi and fiom the Obi sets 
toward the east end of Nova Zembla, aiid a part of’ this current miis thence past 
tlie soutlicast ciid to the west, wllile the other part flows past tlie nortli end into 
the Arctic Ocean, that part running along the east coast of Nova Zembla meets 
the current from the Kara Sea, retailling thus the ice in this posifion. In lSG9, 
IIowever, tlie qrestern g:iles kept tlie K:wa Sea free of ice. 

The shallorF-ness of the sea at White Island is caused by deposits from the 
Obi River, tile current froin the Obi ineeting there the current nrhich flows nort’li 
along tlic Samdied coast. 

to the 8amo locrility, aud to  tho sa1110 N C ~ R O L I ,  tho siiniiiicr of 1 6 ~ ~ . - H Y l ~ R O c ; R ~ ~ P I I I C  OFFICE.] 
[It mill be observcd that theeo tlirco reports, th:it of‘ P;illisor, Carlsou, and Johaunesen, refer 

Geogr:iphisclie ~~ittheilungcn, 1870, v, p. 198. See the :kbOVe diary Of 124. 

Captniii ,Johaiuieseii. . 



NotP. 
IZQ. which will serve your purposes better than a clescription. The outer (mestern- 
(Con'd most) line represents the ice-barrier as  wr fomtd it  on oiir first visit; the next 

inward is tlie barrier found on o w  second visit; the third, rasternniost, that seen 
on our third Tisit. 

Where, txtweeii latitudes 740 a n d  760, tlie line is brolren, t1iel:c appeared to 
be a deep bay, the head of which we could not see; the weather, however, was 
foggy, and the radius of -risibility not greilt. Pnrthcr north thcm was every- 
where thick ice. 

The higliest poiiit, latitude SO0 14/ N., longitude 90 52/ E., we reRclied Jiine 
20th. As far as the eye could see tliere was thick? impenetrable ice. ,To pene- 
trate froin here to Gillis Land  as utterly impossible. 

As i t  blew constantly strong from the south, we remained for'a few i laxs at  
miclior off Smeerenburg, in liopes that the ice might set further north; but? in 
\.:tin. In inalring tlic seconcl attempt we found tlre ice as tliiclc as before. We 
had to abaiiclon oiir intention to  reach the Hinlol)en Strait from the iiortli. 

The tliiclr packed ice which we hail  fomid on tlie s@Awest) coast of Spitz- 
bcrgen on our first risit, liatl disappeared mlieii me calm tliere again, 011 tlie 
30th of' Jiily. Although our seamen did not believe in it, I can but uphold tlie 
opinion that the southern limit of tlie iiortlicrn ice was pressed doviiward, so far 
as we found it on our second iir1Cl third visits, only by Iiiige inasses of' ice wliicli 
had borne against it. There mas now no ice from tlie South Oape to Carl's 
Foreland. It liad been blowing strong from the soiith :mcl south-soutlieast, and 
nevertheless the northernmost limit of ice -was nearly tn-o degrees further south 
than before. I believe my siipposition to be llie more corrwt, as it is tlie most 
naturtil. * I I f I .# # 

I:I%ENERIIAVEN, flcptcmbcr 34, lSG9. 
I now nil1 report briefly the results of oiir cruise. For iiiy own branch of 

science 1 conld do but very little j for you I mas able to (lo more. 1 recorded for 
every fourth hour the Iiright of the barometer, the tempemtiire of air mid water, 
the wind mid tlic weather, with :I description of the clouds. From these dnta, 
a,nd especially from tlie observed tcmperatnrcs of the sen, ~oule  raluable results 
will be obtained. I coiild not, for tlie want of instruments, nscert:iin tlic density 
of the water; I bring liorne, howevcr, w t e r  li'oin ~ a r i o u s  tleptlis of' various 
localities, mliicli can bo aiialyzett to ascertain the proportion of salt contdneil 
in e:icli specimen. An ice-chart constructed on a large scale, and on which tlie 
courses arc InarBed, I will place before  on at Gotha. I sltetcliecl views of' tlie 
ice and the shores, where they had any reniarkable character, but 'I couId not 
obtaiii good photographic views, as niy clereloper did not nwrlc and I liad not 
cliernictils for a new one. 

Our attempts to penetrate from the southeast of' Spitzbefgen to Gillis Land 
mere eqiially in vain as those from the north. M7e were not even able to  rencli 
the Thoasand Islands, as we encountered the southern limit of' the ice in latitude 
760 501 N., between the meridians of 18O and 250 E. of Grc~engricli; and also 
Hope Island (the sontheni point of wbich we determined to be in latitude 760 - 
35/ N., longitude 2 5 O  47' E., 34 minutes more to the southward t l k  placed ou 
the Swedish chart) we could not visit. In latitude 760 00' N., longitude 220 00' 
E., we found bnt 24 f:1tholns water. A 1):iiik appears to extend from the Thou- 
sand Islands to Bear Tslaiid, :ind tlrctnec, probably still fnrther soiitli; and there 
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mere in general no corisiclerable depths to BOo E. of Greenwich. By attaching a 126. 
small net to the lead I obtaiiicd good specinlens of the bottorn and some minute ( C o n ’ d ~  

animals, 
We did iiot laud on Nova Zembla. Whih in the viciiiity of its coast 708 had 

always a high sea, and frequently so 'cry thick fog that nothing could be Seen 
at the distaiice of 20 paces. 

On our \ray to Nora Zeinblii we kept as fhr as possible along the thick ice- 
barrier, &lie northerniiiost point of tlie southern liiiiit of which is in latittide 
 GO BO‘, exteiiding to lougitnde 5 G O  E. In general the ice was much thicker 
east of ~pitzbergeii t~ ia i i  ncst oi‘ it, which must be ascribed to  the ~iigli sea 
coming from the soutli. The higliest poiirt rcncheil by us iu t h e  east was in 
latitnde 760 43‘; perhaps we iiiay have goiie beyoild that, as appears to nie 
f imi  obserwlioiis obtained two days after, when tlie sun calm out; if so, tlie 
liiiiit of tlie ice lies higlier tliaii stated a b o ~ e .  Tlie thick ice-barrier extends in 
a wide bight to the Iicacllaud west of Cape Nassau. Tlie latter we conld see 
clearly for a few ininntcs, hut could not reach it. 011 the 20th of Angust wo 
turned 1ioine~v:~rd. 

dtio ~~ubl iahod tliu followiiig of‘ Ur. Dorst, giving t l iu  siulimary of 
tho es:miin,ztions in Air. l?osontha1’s ste:imer ‘ t  fiicilenltorb,” rofiirroci to froquuntly i l l  Mr. Peter- 

[With tliesu two Ivttor 

311~1111’8 iiioilloir :--HYI)ItUO1tLiP1IIC OIWICJC.] 



Notes. 
12s-26. sea, of the wind, and of the clouds j as :dso aii excellent nietal barometer read in 

order to ascertain the increase of grmity with the latitude, according to Wiil- 
lersdorff, (Voyage of the Novara, phpical part, preface, page x,) as also for other 
purposes, 

Animal life was duly observed, and notes telten in regard to it. Some pine- 
wood logs, more than one liunclred years of age, glass balls from the Lafotes, 
and some minerals, were found on the ice. 

A great number of inagnetic obserratioiis were mado on the ice and on 
board, and numerous specimens of sea:water from greater depths procured in 
order to examine them at  home. 

Many zoijlogical specinlens were preserved in dcohol, bird skins collected, 
in genernl, everything deserving riobice was observed and recorded. I also 
hare drawn many sketches of Jan-Mayan, ~neasared by sextaut tlie height of 
Berries Mountain, and sketched aurora boreales, of which many were seen in 
the spring. 

On the  hole, I may well be satisfied with tlie scieiitifjc results oftlie expe- 
dition. 

126. Geograpliischo Mittheiluiigen, supplement No. lG, p. 12. 
BartoTTon Liiwenigh, burgomaster of Burtscheid, undertook, in a hired yacht 

manned with but six persons, a voyage from XIainmerfest to Spitzbergen, and 
back again, from tho lot11 of August to the 27th of Scptcutbcr, 1827. He was 
accompanied by tlie Norwegian savant Keillinn, wlio publishetl a  cry interest- 
ing and iinportant acconnt of the cruise--“I(eillian, lteise i Ost og Vest lTiIi- 

marken samt til Beeren-Eilnntl og Spitzbergen. Uhristianin, lfi31.77 An abstract 
of it mill be fouud in the Geograpliischa Mittheiiliuig.en,” supplement N. 1 G ,  p. 
39, et seq. Compare also note 95. . 

Birkbeck and Newton .crisited Spitzbergm iu August, 1864, aiid sailiug from 
there east, came in sight of Gillis LilIld, which hat1 becii seen by the‘Swedish 
expedition froin the White Mountains (3,000 feet high) in East Spitzbergen, and 
by Carlsen froin tho Northeast Land, mid l:ad been placed in about latitude 700 N., 
and longitude 2880 E. of Greenwich. Newton, however, says tliat it extends 
from that point about 100 inilcs to the southw:ml, to latitude 770 20’ N., and 
that an island, 40 miles in lengtli, lies before it, wliich lie iiaiiied Ilelina Islaud. 

Of Lamont’s T-oyage, in 1S58, tliore is, besides liis own book, the following 
short account in tho 6‘ Geographische Xittheilungert,” for 1850, p, 30S, talreii 
from the jonrnal of the Gcographicnl Society of Londol~, June 15, 1859: 

{(Arrived a t  Spitzbergen, Lamoiit sailed into tlie Stour l~iord, which he found 
to be not B gulf, but a sound, dividing the island. The lirst thirty miles of tlie 
coasts of this sound mere steepfaces of two ortlirec immense glaciers. The water 
is sl~allom, generally less tlian 1G fiitlioms, a l i d  this appears to  be so around the 
wliole of Spitzbergen, so that rery large icebergs caiinot form. The fonuation 
of the coast is such that tliero first estmcls it dinllo\v, muddy strmd, from a I1alf’ 

to three miles in width, frozen from twelrc to eighteen inches deep, or covered 
by ice. This striincl is intersected by liiudcly,n.ater-coL~rses, in wliich saxifrag*, 
mosses, and algic g-ron., the food of reiiidecr; at  some places rocks of trap- 
formation break through to the surface. Bc-j~oncl. this strand there is a mltdcly 
but steep slope, ascending to vertical slate-rock, oTw wlkb  the great glaciers 



Notes. 
extend, overtopping them; if there is no fog, peaks are seen, consisting prob- 1~3-27. 
ably of granite. In the upper part of the sound much drift-mood is fouud, espe- 
cially thin pine trees, decayed and mafer-logged, also pieces from wrecks; bones 
and whale skeletons are numerous. Some milcs‘inland, also, aud at  least thirty 
feet aiove high-water mark, drift-wood and whale bones are found; also on the 
Thousand Ishids, high 011 the land. Prom tliese circumstances, and from the 
fact, ascertained by seal fishers and whalers, of the  sea gettitig 1110re sl~allon~ 
around Spitzbergen, Lamont collchdes that Spitzbergeu aucl the neighboring 
islands grow u p  above the sear and wit? great ri%pidit,y, a s  has been proved for 
soiue parts of Norway,” 

[Mr. Lamont undertooIc, iu 1869, :I seoond cqcditioil, n liicli wtwIlvt1 to  Seot1:md October 
ti. He reached Nova Zcmbla in May, and Spitzbergoii in J U I I C ,  but ibiiud there :m 111111~11aI aceu- 
mu1:ition of tliick and lioory ice, wliicli did not   orin in it I i iu l  to g o  higher t l lm 80° N. Of the 
scieutific results of the ox1)edition nothiilg i, publishad so f ~ ~ r . - ~ ~ ~ ~ i ~ ~ ~ o ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ c  OIW~IL]  

lp7 Geographiscbe MittheiInngen, 1SG6, 1)p. 139 :inti 140. 127. 

[Tho p o ~ s a g ~ s  rekrrcd to :we the foIloiviiig. C‘o11111:ire also *‘Sir Jnzrrc~s 12oss’s Voy21ge of 
Discovery mid Research in tho  Southern and Autiu~dic ltegiom, 1839 to 1543. Loiidou, 1847.’’ 
vel. i, pp. 172 to 182, imd vol. ii, pp. 155, 182, ~ 8 ~ . - - ~ I Y u n o c ; l l  WIIIC 0Wl’lCl4:.] 

Sir J a m s  Ross penetmted, in two places, farther sontlimml thnu ;dl betore 
him (Coplr, Bellinghausen, Balleny, and Willies) had considered possiBle. The first 
time, the barrier of l~aclrod ice was met Janutlry I, 1841, in Iittittlcie 660 39’ S., 
longitude lG00 45’ E., but ((it preseiitecl iioue of those evidences of inipeuetrirbility 
we bad been led t o  expect from the accomits of forormer csp,clditioirs;” ;itit1 

although weather and wind drove the ships directli against the ice, mid a ratreat 
to the open mater nroulil probably have been impossible, they pressed, J;ll;u;~y 6, 
in latitude G 6 O  45‘ S., longitude 174O 34’ X., fearlessly into the p : ~ d c .  After the 
ontey edge iLwhich, as U S O ~ ,  ’ W ~ S  fornied of nlucli Ileit\Fier ice tl1:111 the rest,” 1i;itl 

been broken fhrough, 6 1  we fouuci the ice miich ~ig~iter nn(1 Iiiore sc:tttcroci tliaii it) 
apl~&rod to bo -whcii viewed froin tho distance. Tt consisted chiefly of small 
floes of jce, of last minter7s formation, with n qnmtity of l ~ n i i i o c k g  ice of much 
olcler &Itto, formed by great pressure into rcry heavy 1ii;isses j but it w w  by 110 
means of so forlqiiiable a character as we had been led to cspect fro111 the 
aocouiits we had received of the southerii barrier in  those ptlrts where the hlrlor- 
icaii and French expeditions had e~~counterecl it. With ai clenr sky above us, 
we pursued our way through the pack, clioosing the clearest ‘leads’ and forcing 
tilo iutorposing barriers as tlicy occurred. On tho 6th an& ‘ith, however, the ice 
beoarno so thick that me nwe  obliged to  heave-to in a sluaU hob  o f w ~ t e r ,  ont 
of .which we c o ~ l d  find 10 way to the sonthward. 111 the evellillg of the 7th the 
ice slackened a little, aucl we bored through it se~et i  or eight iiiilw to the south- 
east, toward an encouraging darlr-water sky that wc 11ad see11 011 the c i ; ~  1)re- 
vious. . On the 8th a, great change in the ice WLS pro(lt1ced by the cnliii, opciiing 
it out in alI directions, as we ah*klyS had ibulld to bC the case hi thc? Arctic seas ; 
and B breeze spriiigi~ig up fi.on1 the no~thmartl at S 1). ~ I L ,  we iiintIe some way 
tlwough the p a c ~ ,  pressing forwartl uiider all sail to  tlie sout~ienst water. \ ~ e  
stmtained man? severe sliocks in brealiiiig tllrougli the interposing bnrriers of 
closer ice. Thick weather and suow prereutccl our seeing to any disti1uco before 
us, or selecting o w  way, while the increasing brceze impeJIed us mpidly onn~nrd, 

that;, at; 5 a. m. the next day, wo had accompIishcd the object of our esertiolls 
,znd found ourselves again in a clear sea.” 
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(Con’d.) worked 80 successfiilly in four days, arnonnted to about 130 miles. 
The width of this barrier of p:tcb-ice, through which Sir James (J. Ross 

The second time, he pressed tlirougli tile barrier of pack-ice twenty-five to 
forty degrees east of this, entering i t  in about latitutle 610 43’ S , longitude 14Go 
30‘ W., and reaching again the open sea iii Iatitudo 650 43’ S., longitude i590 301 
W. It reqnirecl not less tlian fortx-six days, from Decetuber lS, 1811, to Fe1n-u- 
ary 2, 1848. Tlie details of the voyage tlirougli this iiiimeiisc ice-belt (see tlte 
second volume of the narrative, pp. 145 to 1%) caiiuot be given here. It will be 
sufficient to remark tllilt i t  was by IIO iiieaits a drifting with tlte ice, but a work- 
ing slid boring tlirougli aiid against i t ;  often at  tlie saine time against wiiid aiicl 
ciwrent, and this all in i~ heavy sailing vessel, without tho aid of steani. These 
vast masses of ice occupied six degrees of latitude, but heiitg traversed obliqiiely 
the distance made tltrongh them :emoiuitecl ti t  least to 500 iiiiles. 

It is of highost importance for geograpltj-, :tiid for the fiirtlier exploratiou of 
thc Polar regions, to iuvestigato what Ross fowcl ou the Polar side of that ice- 
belt, which a11 imvigaturs before him- (Cook, Rellingltanscn, Balleny, WiIkes, 
IYLJrville, and others) lind considered and empliutici~lly stated to be :iit itupeit- 
etrable barrier to a i i j 7  furtlier progress, Rccoriliitg t o  coimnoii prejudice, he 
slioiilcl have found a progressive iiiorease of’ ice :~iicl  cold, and still greater diffi- 
ciilty of n:i~jgation; but this was by iio iitcans the case, as I ~ O S M  hiinoeIf, a mati 
coinbiiiiiig witli oonrage great experience a i d  .a c1e:ir conception of the laws of 
Jliltlll’C! which rule in tlie I’01;tr regions, very correctly :utticipatecl wlieii iii the 
p a d r ,  snrrouucletl by all the ~ ~ \ I I ~ W S  :tiit1 terrors of the ice. He says, in the 
Iwgiiiitiog of the tliird year.of his voyage : ~‘Not~~i ths tnut l i i t~  the innuspioious 
circuitist:ntces in \rliicli we were pl~ccd,  the t>l*ri\riil of tho itcw j-ear WBS Ii;iiIetI 
IJY 11s :ill witli the s:me iidiitgs of coiifiileiit Iiope itlid cIiecrftiliiess wItic:11 11at1 
tliiin1;t tcd 0111‘ clxertioiis tllrougliout tlic last seasoti’s o1)cr:Ltious ill these regioiin ; 
atid although we 1i;id fomid tlic 1):~clc to estmd niucli fiirtlier to $e itort1~w:wcl 
tltm oii tlie forincr occasion, and n’cre a t  this time beset in so clciisc :I portiou of 
i t  tllnt not the least hole of water coixld be srcit aiiiong jt, presenting to our view 
:lit ap1)xrelttly impeitctr:ible i~iass, so far a s  the eye could discern froin tlie mast- 
lie:& of our ships; yet, we were encouraged to hope tllilt tlie clear water i m s  at 
i i o  great distance to  the Houthivaril of IN, Sor we foniitl tho ice i i i  which we were 
ittclosotl continue to inove to the iiortliwarcl before every southerly breeze; i t  
must, therefore, Itare left olear \tritter at t l i i !  pl;~co it origiiially occupied and 
froin which it, was drifting.” 

The anticipations of Sir Jaittcs Boss \rere entirely correct, because he had 
found twice beyo~icl the &-belt an open sea, iii mliicli he could sail without cliffi- 
cnlty tIiousauds of ~niles. In the first year there \\‘tis, after eiitcrgiiig from the 
belt, (‘ not it, p;irticIe of ice to be seen in i i 1 1 ~  direction f i .0~1  the mast-he:d;” and 
oil the next day the discovery of Victoria Land, witli its gigantic ino~iitaiiis, 
reticiiiitg the height of T\foiit Blanc, “ restored to E11gla1icl the honor of the dis- 
covery of tlie ~outheriimost Irnown land, which lixcl been nobly won by the 
irttrc1)itl Bcllingltanscii, mid for more t l t m  tmerlty yems retnineci by Xnssia.” 
lj‘yoln tlwii, miiiiterruptcilly, iiitcrcstiiig discoveries WIT? macle, the more  on- 
derf[il ;is aot1iir)g lind beeli eqmtc t l  there. 011 the swic cl;ty tlta cxl@itiou 
Ianilecl on ~ossrssioit I s ~ L L I ~ ~ ,  irhicd was fo111id coinpletely U O B C ~ C ~  by ~i~yriads of 
periguiiis nncl a cIeep bed of gna~io, which hiid bceu forming for ages, and which 
may, at some period, be valiiab1e to  the agriciiltitrists of our Anstriilian colonies.” 



Notes. 
Further, (( a great number of whales were obsdrved; thirty were counted at one 121-31. 
time in various directions, and, during the whole day, wherever you turned your 
eyes, their blasts were to  be seen. Hitlierto beyond tlie reach of their perse- 
cutors, they ha\.@ liere enjoyed a life of trai~c~iiillity ant1 security, but will now, 
no doubt, be made t o  contribute to  the wealth of OW couiitry in exact proportion 
to  the energy a11(’ persereraiicc of our merchants. A fresh source of national 
alid iudilridual .cT.eaIth is thus opened to conimercinl enterprise, and if pursued 
wit11 boldness aud persererance, it caimot fail to  be abundantly productire.” 
At another place (I, 2 G G )  it  is said : “We saw a great many whales wherever we 
calne near the pack-edge, chiefly of large size ; and I haw no doubt that, before 
long, this place mill bo the frequeiit resort of our whaling ships, being at so con- 
\reni$nt a distance from Van Diemen’s Laiicl, which aflords every means and 
facilities for their cquipnieiit.” 

On sailing farther soutli, through ‘‘ a sea e~ltirely free fro111 icebergs and 
drift-ice,” another remarliable discovery was iuade-tlie two high volcanoes, 
(10,000 to 12,000 feet,) emitting I-lames and smoke. Here, finally, furtlier pro- 
gress mas stopped by a perpentlicular ice-wall, resting doubtless on a low const 
of this volcaiiic region. 

hltliougli, in  the second year, the long and tedious captivity iu the pack-ice 
left for the progress to the soutli but a few days of tho least favorable part of 
the season, nevertlieless a n  equally open sea was fomiil, wliieli the expedition 
traversed both w a p  in  a few weelis, renching even a higher latitude than the 
first year, vi%, ?‘So 09’ 30/’ S., the highest rcacliecl to this day in tho Aiitarctic 
region. The ice-mall also Was follonrccl ten degrees of longitude to the castmrd 
or the point a t  which, iii the year before, tlie progress TTSS blocked by the paclr- 
ice. 

All this proves that, even in tlie highest latitudes, the masses of ice occupy 
but a rolativoly small sp:ice of the ocean; that they coiitindally change, drifting 
toward the Equator aucl gracludly tlisaplmuiiig, and that they are iiot an impeu- 
etrnble obstacle for :t Polar ox1)editioa. The various explorers fouuil the pack. 
ice not ouly in c1ifYereiit places each year of their criiise, but it is proved also by 
Sir John Ross that it changes its place totally during the sliort space of a few 
weeks; where, in January, 1S41, lie liad to work through a compact mass of ice 
130 iniles in midtli, lie found, on his return in the begiliiiillg of Mnr&, an elltirely 
free sex ; and again, farther east, mliere, in February, 1SS9, 110 had encountered 
that imiiiense ice-field of 500 miles in extent, the sea, only four weelrs lister, was 
r:omplctelg open mcl iinvigal)lc, and iienrlj cntirrly free of ice. 

.. 

12’ Qeogralpliisclie Kittheilungon, supplement No. 10, 1). 14. 188. 

”‘ Ceographische Mittheiluilgen, 1865, pp. 91.11- to B l G ,  (instructions.) 1539. 

130 Middeurlorf, Wibirisclie lteise, vol. iv, ])art 1, 1). 368. 1301 
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132-43. Geographische r\/Iittheilun&n, 1869, pi). 352,391, et seq. [The accounts 

% of Palliser's and Carlseds cruises, to which reference is had here, mill be found 
in note 123.1 

133. Bast,ian and Hartmanu, Zeitschrift fur Etlinologie, first year, 11. 177. 

134. I34 Middendorf, Sibirisclie Reise, vol. iv, part 1, p. 508. 

135. 135 Wrangell, Reise liings der Nordkiiste von Sibirien, ii, pp.852, et seq. [Nar- 
rative of an expedition to the Polar Sea, translated by Colonel Sabine, London, 
1544, p. 504; tlie citation is copied in note 120.1 Ermann Russisches Archiv., 
xxiv, 1865, p. 135. 

136. 13G The intense cold of' the Siberian winter is the cause of a forination of ice 
in the sea washing its nortli coast, the like of wbich can perhaps nowhere else 
be found. 'CVhen the gigautie Siberian rivers throw 08 in spring their coats of 
ice? they carry on their long course immense inasses of ice from southern lati- 
tudes toward thenorth. ( W. Dove, iiitlie Abliamdluug iiber die Moriats Iso- 
thr~nen,~' Berlin, 1849, p. 24.) 

131. '37 Geog-raphisclie Mittheiluiigen, 1869, 1'. 36. [The citation from Wran- 
gell, copied in note 120, is roferrcd to.] 

13s. lo* Midclendorff, Sibirisclw Reise, yol. ji: part 1, p. 381. 

139. - 139 Geograpliisclie Mittlicilongen, 1SG9, 1). 35. [The passage referred to  
will be found hi note 4.1 

140. 140 Wrangell, Reisc liiiigs der Nordliiiste voii Sibirien, ii, p. 69. [Narrative 
of an expedition to thc Polttr Sen, trmslated by Coloncl Sabine, London, 1844, 
11. 240.1 We found liere a strip of ice bare of snow, running along the margin of 
a pew crack in :L IT. N. W. direction. Ilaving driveii five versts 011 this smooth 
pathway, we mere astonislied by falling in witli old sledge tracks wlich, on 
examining, we recognized as those of our jourriey in the preceding minter. 
As by our reckoiiiug me were thirty-five Trersts (about twelity miles) froni our 
last gear's route, it is probable that the N. W. wind, which prevails throughout 
the summer, had caused tlic wliolc field to  drift thus far to the eastward. 

141. 14' Ansland, 23d April, 1870, p. 405. 

143. 143 The Sweilisclien Expeditionen iiach Spitzbergen, Jene, Oostenoble, pp. 159, 
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167, lS0, 104, 226, 220, and 364. Geographische ‘Mittheilungen! supplement 143-52. 
No. 16, p. 31. * 

‘ 14‘ The Swedischen Hxpeditionen, &c., p. 171. 144. 

145 The same, p. 104. 145. 

14G Atl~enaeum, 11th December, 1S5.2, 1). 1359. [Prom a paper by A. Peter- 
mann: ‘CBaffiii’s E?ay and the Polar 13asin:”J 

I n  the absence of suEcient actual explorations of the Polar seas, nature her- 
self ‘has supplied us, in the immense masses of drift-wood, with so many track- 
bottles which iudicate the direction of the currents. Who would conjectixre that 
the table to which the governor of Disco Island .sits down is made of drift-wood 
which came from Siberia, perhaps from the frontiers of the Chinese Empire 1 
For the Siberian forests are the chief sources of the Arctic drift-mood which, 
coming down from the great rivers, launches into the Polar Sea, and is borne by 
a steady current toward Greenland, all along its eastern shores and round tho 
southern extremity to the north, along the greater part of its mesteru shores, so 
far as Disco Island and beyond it, a distance of more than 4,000 miles. 

146. 

Zeitschrift fiir Allgcmeine Erdlrunde, 1554, 1701. 3, p. 1S0. Compare also 
the valuable memoir of Gurupreclit, Die Treibprodukte der Stromungen in nord 
stlautischen in the same, pp. 400, et seq. 

141. 

148 ~ a m o n t ,  Seasons with tho sea-horses, pp. 57 to 01, (containing remarks 14s. 
in detail on the drift-wood and the currents.) 

la The Reader, April S, 1SG5, p. 40G. [Pron a11 abstract of Notes on Spitz- 
bergen, rend by Mr. Alfred Newtoil before the l’hilosophical Society of Cam- 
bridge, February 27, 1S65 :] 

‘‘ Mr. Newton then proceeded ‘to rezu:+rk on the drift-wood with which the 
shores of the Tliousaiid Islands are strewn, which he believed to be certainly of 
Siborinn origin, and iiot brought, as some imagiue, by the Gulf Strcain; stilting 
tliat, tliougli ofteu wormeatell, he had iievor observed any signs of barnacels 
upon it.‘, 

149. 

lB0 Geographischc Mittheilungen, lSGS, 11. 217, (instructions.) 150. 

Geographischc Mitthcilnngon, 1S70, 13. 196. [Compare Agnrdh7s memoir, 151. 
“The Origin of the Spitzbergen Drift-wood,” in the pa)pers of the Swedish 
Academy.] 
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153-6s. 153 Keith Johnston, jr.% Hand-book of Physical Geography, Edinburgh and 

London, 1870, p. 117. ~ 

154. 154 Findlay, North Atlantic Memoir, London, 1861, p. 345. 

155 Compare the memoir of Irminger, page 100 of this volume. 

156 Scoresby, Account of the Arctic Regions, Edinburgh, 1820, i, p. 200. 

155. 

d 

156. 

3 57. 15’ Wallich, The North Atlantic Sea-bed, paart 1, p. 7. 

158. 158 Zeitschrift fur AllgerneinO Erdkunde, new series, vol. xi, 1SG1, table 2. 

159. Scoresby, Account of the Arctic Regions, p. 187. 

160. Geographische Mittheilimgen, 1SG9, pp. 210 and 211. [Compare the table 
of deep-sea temperatures, note 210.1 

161. Wind Charts of the North Atlantic Ocean, printed for the Board of Trade, 
London. 

102. IG2 Report o i  the Coininittee of the Meteorological Office, by Captain Henry 
Toynbeo, Maine Superintendent, Meteorological Office. Londou, lSG9, pp. 13 
and 14. 

163. lG3 l?. Mohn, Oversigt over Norgcs Klimatologi, Kristiania, 1870, pp. 34 
and 35. 

104. lG4 The Mean Presslire of the atmosphere and the prevailing winds over tlie 
Globe for the rnontlis :md for the year, by Alexander Buclian, M. A,, F. R. 5. I?, 
Secretary of the Scottish Meteorological Society, k c .  Edinbnrgli, 1SG9. (Pub- 
lished nlso in the Transactions of the Royal Society of Ediubnrgli, vol. 25.) 

165. Nature, April 21, 1870, p. 640. 

In the meeting of the Scottish Meteorological Society of March 30, Dr. Keith 
Joliiiston react a, p q e r  d i  0 1 1  the Temperature of the Gulf Stremn in the North 
Atlantic Ocean.” He began by saying that he had read a paper on the Gulf 
Stream et the half-yearly meeting of the Society in January, 1SG2, which embodied 
the rcsults of’ observations made in the Iceland seas by Captain Irmiuger, of Den- 
mark. T1i:it palJer attracted the attention of meteorologists, aid the result was 
that new stations had been establisliecl by the society in Iceland mil the Feroe 
Iskmls, each of them supplied with the best instruments placed at  the disposal 
of the council by the BOiird of Trade. The Meteorological Institute of NOrWay 
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has, during tIie past three gears, made observations of the temperature of the 16s-(10. 
soa at the light-houses round the coast as far north as latitude 710 06‘ N., and 
on board ships engaged in the Arctic fisheries. From these observations, 
together with those ~uade  at different stations off the Scottish coast, in Faroc and 
iu Iceland, Professor Mohn of Christiania has just published a niemoir on tho 
temperature of this part of the Atlantic, illustrated by five charts for the four 
seasons of the year. The fjve charts exhibited mere based 011 Professor Bfohn;,~ 
theory. The singular distribution of the temperature of the sea between Icelaud, 
Scotland;, and Norway must, :M Mr. Mohn observes, be regarded as the best rep- 
resentation of the course and the extent of the Gulf Stream in these parts. The 
line designated as the thermal axis indicates the direction of the principal axis 
of the current. 16 is along this axis that. the warm wntcrs of the Gulf Stream 
are pushed forward by the current to the latitude of the North Cape and Spitz- 
bergen. At the same time the water is coolod as it admnces, either from tho 
ef€ect of latitude or froin the loss of heat experienced ou both sides in beating 
the coast of Norway and in melting the ice of the sea between Greenland and 
Spitzbergen. The distribution of temperature, during the summer months, being 
domiuisted by the solar lieat, tho isotherms of the sea have a greater tendency to 
f O l l O w  the parallels of latitude. The thermal axis is, as it were, thrown ou the 
s!iores of‘ Normay, where it may be €ollonred to the west coast of Spitzberg.cn 
and Nova Zembla. The distance of the tliermal axis of the GuIf Stream from 
the west coast of Horwag being not inom tlian one hundred and twenty-five miles, 
its e8ect on the climate of that country mnst be very remarkable. This me find 
that the west; coast;, during winter, lias a tempcratnre of the air which surpasses 
by froin 400 to 500 that duo to corresponding latitudes, if tlisro were no current 
of warm mater. On the shores of Norway, round to the frontiers of Eussia, the 
current of the sea is directed generally toward the north and east ; and, carried 
by tho curreut to this far northern region, products of the vegetable lriugdom 
are often found which had their origin in the West Indies-a fact mhich proves 
-beyoncI all question the existence of a northea,stern brauch of the Gulf Stream 
thus far into the Arctic Ocean. 

Mr. Buchan said that, to illustrate the eEeet of winds npon the currents, he 
had looked into the question of the teinperaturo of the air at various stations as 
compared with that of the sea. Over the whole of Scotland, and as far mest a t  
least as the Faroes, the winds mere southwest in winter, there being very few 
easterly os northeasterly minds. I n  Ic~l;~11d a different state of things prevaiIed, 
the mean direction of ths wind being east-northeast. On the west coast of Nor- 
way the prevailiug wind was uniforinly southeast or sotlth-soutlilloast, that is to 
say, the winds blow t o  a considerable extent off the land, where, at that S~SSOII,  
the temperature is exceedingly low. In su~n~ner  the winds in Tcelancl continue 
easterly, with some northing. in thorn ; but in the north of Scothlld t h y  prevail 
mom from the west. On tho coast of Norway tho summer winds take the oppo- 
site direction t o  those prevailing in winter. The S ~ S L C  holds good in the south 
and north of Norway, whore the difference was 4O iU. faV0r of the sea. 
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~ U Y - V O .  16’ A. v. Etzel, Greenland, pp. 109 and 112. 

IUS. lF8 Manuscript of Professor Wyrille Tliomson, LL. D., F. 1%. S., dated Bel- 
fast, 21st May, 1870. Compare also notes 7 aut1 S, page 222 a,iid scq. of this 
volmne wliere the observations are discussed. 

109. 169 From tlie same. 

1 YO. li0 According to a coininunicntion in the Magazine for Foreign Literatnre, 
(Literatur the Auslandes,) of May 21,1870, p. 310, Professor Dove nom co~isiders 
tlie Gulf Stream to reach only to Norway and Nova Zembla. It is stated there 
as follows : u Putnam’s Magazine, (New York,) in its November and L)eceinber 
numbers for 1869, contained two articles entitled ‘ Gateways to the Pole,’ a,nd 
Dumb Guides to tlie Pole,’ in which the -well-known theory, advocated also by 

A. Petermanil, of an always-open current surrounding the North Pole, is preached 
with a11 the ardor of a propagandist, and which are intended to constitute that 
hgpothesis--although it has never yet been confirinecl by practical exploration- 
a mathematical axiom illustrated by diagrams. We are anxious to learn what 
Professor Dove, the great German explorer of the currents of tlie ocean and the 
air, will say to these articles. In  one of the last meetings of’ the Berlin Geo- 
graphical Society he expressed as his opinion, founded upon scientific resesrches, 
that the influences of the Gulf Stream, as regards temperature, do not reach 
farther than to tlie north coast of Norway and to  Nova Zeinbla, and that all 
that has been said of an almeys-open sen around the North Pole is fiction.” 

It is a pity that Professor Dove has not yet pnblished his researches on the 
currents of the ocean, and especially on tlic Gulf Stream. Regarding the allu- 
sion to me, I have to ssy that I never have advocated a theory of ‘‘an always- 
open current surrounding the North Pole;” what I do advocate is explained in 
this memoir. The allusion is, at the best, ~omewliat unclear and vaguely 
expressed. In  the Geographische Mittheilungen for 18G9, p. 35, [Compare note 
4, page 201 of this volume.-HYDRoGRAPHIC OFFICE,] 1 have delllollstrated the 
existence of a warm current disch:%rging north of Behring’s Straits into the Arc- 
tic Ocean, aiid have traced it as far as latitude 720 N. ; in this memoir I have 
followed tho Gulf Stream to 82@J nortliern latitude, north of Spitzbergen. It 
is evident that these currents cannot cease abruptly in respectively 720 and 82Qn 
north latitude; their further course, however, is not known, and remains to be 
explored by the Xorth Polar expeditions. Thitt a current from the southward, 
probably a sub-surface one, rising in places to the surface, may extend to tho 
North Pole, if the latter is oceanic, I deem not at all improbable. No one knows 
anything certain of the currents north of 5280, (Parry’s highest point.) 

%%st W i l l  these gentlemen say when they read the report of the savaiis of 
the late British sounding expedition, (tho most important and most successful 
of d l  the expeditions thus far,) in which they express, as tlie result of their 
researches, their coiiviction that, in the Irish and Scottish vuters, a strcain from 
the North Pole is ineetillg one coming from tho South Pole, executing there, a(3 
they sportively my, a ~rliirl-da~icc? [compare page 75 of tliis volume.--HYDRO- 
GltAPIIIC OFPICE.] 
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ln Letter of Professor Wyklle Thornson, dated Belfa8st, May 21,1870. This in-ra. 
gcntleinan, one of the S B V ~ ~ S  of the late British sounrling expedition, is now 
preparing for publication B preliminary report upon the results of the expedi- 
tion, to  be follo\ved by a larger book containing all details. 

1'2 On the cornposition of sea-water ia the different parts of the ocean. (Phi- 
losophical Transactions of tho ltoyal Society of London, 1865, part I, pp. 203 

1~2. 

et seq.) 
Lof this intcresting but lcngtliy paper only tho introductory rcnimbcs, mid tho  pnssag~s boar- 

ing upon thc Gulf Stream and tho waters uudcr its infliicnco, can bo rcprintcd hcrc.-HyDno- . 
GIIAPIIIC oI"l?'ICE.] 

ON THE COMPOSITION O F  SEA WATER IN THE DII~FERENT PARTS OF TIIE OCEAN. 
UY GEORG FORCFIIIAMMER, PROFESSOR xr THE UNIVERSITY AND DIIZECTOR 
O F  THE POLYTECHNIC INSTITUTE BT COPENHAGEN. 

In the year 1843 a friend of mine: Mr. Ennis, of Falmouth, sent me sotne 
bottles of sea water from t h e  Mediterrmem, which I su1)jecteil t o  a clieinical exam- 
i~lation, a work which induced me t o  collect what other chemists had deterniined 
about the constitution of the water of bbe great Ocenii. This Ittbor co~lvi~lced UIO 
that our knowledge of tho coinposition of sea-water was very- deficient, and that 
me hlenr very little about the differences in composition which occur in different 
parts of the sea. 

I entered into this labor mom as a geologist than as a cliemist, wishing 
principally to find facts which could serve as a basis for the explanation of those 
effects that have taken place a t  tho formation of those voluminons beds which 
oiicc were deposited at the bottom of' the occaii. I thonglit that it NEW abso- 
lutely ~iecesmry to know with precision tlie composition o f  the water of the 
present; oce;Lo, in order t'o form an opinion about the action of that ocean from 
wlljc1:ll the mountain limestone, the oolite, and the chalk with its flint, ~ : L W  becn 
deposited, in the same va,y as it bas been of the llzost inatcrial infl ueuce upon 
science to know the chemical actiolis of the present V O I C ~ M ~ O S ,  in order to deter- 
mine the causes which have acted in forming the older plutonic and many of tho 
~~etaraorpliic rocks. Thus I determined to undertake a series of investigations 
upor1 the coinposition of the water of tho ocean and of its lmge inlets arid bays, 
; ~ n c l  ever since that time I have assiduously collected and analyzed water from 
the differelit parts of the sea, It is evident that it was impossible to  collect this 
matel-ial in a short tilne 2nd without the assistance of m ~ t ~ y  friends of science, 
and I most gratefully acI<no\vIcdge bow mnch I am iiiclebted to many distin- 
guished officers of the Danish and British navy, as well as to  niany private men, 
who were a11 milling to undertake the trouble cai.ef~11lg to  collect ~a~npIes  of sea- 
water from different parts of the ocean, both from klie surface and from different 
depth, I slinll afberT;trd, -&en giving the pa~bbuktr analyscs, find an oppor- 
tiunity to mention the iiame of each of those to whom I am indebted for my 
mattorial. 

WhiIe I mas  thus occupied for 8 space of about twenty yems, anotImr series 
of experiments, closely d i e d  to m y  work, WRS coinmenced in l31iglanc1, and has 
pthytly been publishod, under the ablo alld scielltifie snperinteadanco of Rear- 
A,lli,iral Pilx lhyf. This most iulportluit ficrics of obser~%ltiollS rtAgCWh thllc! si)(:- 
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172. cific gravity of sea-water from the most different parts of the globe ; it compre- 
(Con'd.) hends a much more numerous series than my observations ; but I trust that it 

will not make niy work supcrfluous, but that both these investigations will sup- 
plement each other. By the kindness of Admiral Fitz Itoy, I am able to com- 
pare the instruments, which are used by the British navy, with my chemical anal- 
yses, and thus to obtain a comparison between both series. 

I have, a t  different times, found an opportunity to publish several parts of 
my observations, and in 1857 I collected what had been done up to that time 
in an academical treatise in the Danish language. Since that time 1 have 
obtained numerous samples of sea-water, principally from places d i ich  my pre- 
vious examination had not reached. I n  this new form, and greatly augmented 
by new facts, I permit myself to lay it before the illustrious scientific society of 
a nation to whose navigators I owe so p e a t  a part of the material for my inqui- 
ries. This part contains an enumeration of the elements which hitherto have 
been ascertained to exist in tlie water of the ocean, and an explanation of the 
methods used to sliow their presence and to determine their quantity. It con- 
tains a determimtion, as complete as possible, of' the distribution of the saline 
substances at the surface of the different parts of the sea, and in the different 
depths at the same place. 

On the Elcnaeiats which occur in the Water of the Ocean. 

The elements which occur iii the greatest quantity in sea-water have been 
long known, and chlorine, sulphuric acid, soda, magnesia, and liine haw, for 
more than a century ~ I R S ~ ,  been considered as its essential parts. In our ceiitury 
iodine, bromine, potash, silica, phosphoric acid, and iron hare been discovered 
in sea-mater, and the latest inquiries, my own included, haw brought tho num- 
ber of elements occurriug in sea-mater up to twenty-seven, 

Next to direct analyses of sea-mater, the analysis of sea-weeds and of ani- 
mals liviiig in the sea offiers us precious means of determining those elements 
which occur in so small a quantity: in sea-weter that it hitherto has been impos- 
sible to ascertain their presence in tho water By chemical tests. It is nom well 
known that the organic beings collect SUbStanCeS which are necessary for their 
existence, and thus offer the means to the chemist of ascertaining that these I 

substances were present in the medium in mhich the organisms lived, and from 
which they collected their food. As to the plants of the sea, the whole fucoid 
tribe derive the substances of which they consist from the surrounding sea-water 
and from the air with which they are in contact, but not from the soil on the 
bottom of the sea, since that part of them which is generally called their root is 
no root a t  all, and is not qualified to extract food from the soil aud stones to 
which it adheres. Even those marine plants which do not belong to the fucoid 
tribe, as, for instance, the Zostera inarzm, and which have a real root that may 
extract food from the soil, will most probably extract the great quantity of min- 
eral elements which they contain mostly from the surrouudillg sea-water. As to 
the animals which live in the sea, they derive their substance either from the 
sea-water itself, or from plants that are nourished by sea-water, or from other 
animals that  live upon sea-weeds, thus deriving their whole mineral substance 
either directly or indirectly from the sea. I have availed myself of the meam 
wliicli tlie orgxiisins of the M C ~  funiish to dctermine a great number of elements 
that thus must exist in ~ O h I t i O J l  iu sea-water. 
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As to this great number of elements contained in the sea-water, we might 172. 
ask one question which is of great importance for the history of the earth, viz, (Con’dJ 
how all these elements got into the sea, whether they were in the original 
sea, or snbsequentIy got into the sea, where they are now slowly accumuIating. 
When we consider that the sea constantly loses a great quantity of pure water 
by evaporation, and that a large part of this water falls on the land, dissol\res a 
number of substances from it and Carries them at  last into the sen, where they 
constantly would increase in quantity if it were not for its organisms which 
deprive it again of them, We may Well SllppoSe that these two cffects, of which 
the one acts to increase and the other to diminish the quantity of mineral sub- 
stances in sea-mater, are pretty equal, and Ieave the sea unchanged. I will, 
however, not dwell upon these mutual chemical decompositions and combinations 
which, partly depending upon organic life, partly upon inorganic mechanical 
and chemical forces, play such 5 great part in the changes of the earth ; but I 
hope, a t  some future time, to  find leisure to publish my investigations in this 
branch of the history of the earth. 

The elements which hitherto have been found in sea-mater are: 1, oxygen; 
2, hydrogen ; 3, chlorine ; 4, bromine ; 5, iodine ; 6, fluorine ; 7 ,  sulphur; 8, phos- 
phorus ; 9, nitrogen ; 10, carbon j 11, silicfuin j 12, boron ; 13, silver ; 14, copper; 
15, lead ; 16, zinc j 17, cobalt j 18, nickel; 19, iron; 20, manganese ; 21, alumin- 
ium ; 22, magnesium ; 23, calcium j 34, strontium ; 25, baryha j 26, sodium j 27, 
potassium. 

[In enumerating the above elomeiits, the author discussos also tlioir status as component8 
of tho SOD mater, and explains more or less miiiutely tho manner of thoir doteotiou in it. 130 
then devotes a chapter to tho “Quantitative Analysis of Sea Water;’ and proceeds a8 follows :- 
HYDROGI~APIIIC OJWIOE.] 

On the Distribution of the tYalt8 in the Diflcrent Parts of the &a. 

The next question to be considered rsfors to tho proportioil between all tho 
salts together and tho mater; or, to express it in o m  word, I may allow mysolf 
to call it thc salinity of $110 sea-mater, and in connection with this salinity or 
strength, tlle proportion of the different solid constituent parts among themselves. 
On comparing the older chemical analyses of sea-mater we should be led to snp- 
pose that the water in the different seas had, besides its salinity, its owu pecu- 
liar eliaractor expressed by the different proportions of its most prev:hmt acids 
and bpses, but the following resewrcliee will shorn that this difference is very 
trifling in the ocean, and has a more decided cliaracter only near the shores, in 
the bays of tho sea, and at the mouth of great rivers, wherever the iilfluence of 
the land is prevailing. 

In the tables which are annexed to this paper I liave always c~~cul,ztecl the 
single substances and the whole quantity of salt for 1,000 parts of‘ sea-\vater ; 
but besides this I have calculated the proportion between the different sub. 

*stances determined, referred to clilorim =loo, and of all the salts liliornise re- 
ferred to chlorine. This last number is found, if we divide the sum of ai1 the 
salts found in 1,000 parts of any sea-mater, by tho quantity of chlorine found in 
it, and 1: call it the coefficient Of that samplc of sea-mAter. The following re- 
r~:~rks,  and tho tables which belong to tLett1, will show that thcre is a very 
small clifforenee in the coefficient of the diffcront parts of  the ocean, but that 
the diffcrences become striking in tho neigliborhooci of the shores. 
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112. A. On the Salinity of tlie Surface of the difercnt parts of the Ocean and i ts  Inlets. 

In the tables annexed to this paper I have divided the sea into seventeen 
regions. My reasou for doing 80 was that by this method I was able to avoid 
the prevailing influence which those parts of the ocean which are best known, 
and from wliich I have most observations, mould exert upon the calculations of 
the menu number for the whole ocean. 

Pirst  Region. 5% Atlantic Ocean between the Equator and 300 N. Latitude.- 
The mean of fourteen coinplete analyses is 36.169 per 1,000 salt ; the maximum 
is 37.90s per 1,000 j the miniinurn, 34.283. The maximum lies in 240 13/ N. lati- 
tude, and 230 11’ W. longitude, about 80 W. from the coast of Africa, where no 
rivers of any size carry mater from the land, and where the influence of the dry 
and hot minds of the Sahara is prevailing. The maximum for the region is 
also the maximum of surface-water for the whole Atlantic j it is equal to the 
mean salinity of the Mediterranean, and only the maximum of that sea oE the 
Libyan desert and that of tlie Red Sea are higher. The minimuni is from 40 10’ 
S. latitude, and 50 36’ W. longitude, close to the coast of Africa, where the 
large masses of fresh mater which tho great rivers of that region pour into the 
ocean exercise their influence. Its eogfficient is 1.810. 

Second Region. The Atlantic Oceun between 300 N.  Latitude, and a line froin 
the North Point of Scotland to the North Poiitt of Newfoutadland.-The mean of 
twenty-four complete analyses is 35.046 salt j tho maxiinurn, 36.927 j and the 
minimum 33.854. The maximum is in 380 18/ N. latitude, and 430 14/ W. longitude 
in the middle of the Atlantic j the minimum occurs in 43’3 26’ N. latitude, and 
44’3 10‘ W. longitude, and is evidently owing to the enormous quantity of fresh 
water which the St. Laivrence, through its southern month, pours into the At- 
lantic. This region is under the iufluence of the Gulf Stream, and the corre- 
sponding South Atlantic region has only 21, mean salinity of 36.03s. I ts  eo- 
efficient is 1.812. 

Third Region. Tlie Nortliern Part of the Atlantic, between tlie Nortlbern Boundary 
of the Sccond Region, and a line from the Southwest C u p  of Iceland to 8andwich 
B a y  in Lubrador.-The meau salinity dedpced from twelve complete analyses is 
35.391 ; its maximum, 36.480 ; its minimum, 34.831. The maximuin falls into 
550 45/ N. latitude, and 200 30/ W. longitude, just on tlie boundary of tho second 
region; the minilnuin in GOO 2P latitude, mid 30 15’ W. longitude, m a r  tho large 
northerly opening of the Xorth Sea. This region owes evidciitly‘ its high 
salinity to the large northern direct brauch of the Gulf Stream. I t s  coefficient 
is 1.S0S. 

Fourth Region. l’liis region comnpreheiads the Eas t  Greenland current, wliich 
jlows along the east coast of Qreenlcuad toward the south and west, turns towctrd ilbe 
north when it reaclics the south promontory of Greenland, runs along the west coast 
of that large land into Davis’ Strait, w b r e  it disappears in tlie Polar Current jkom 
Bufln’s Bui.-I owe most of the samples from this current to Colouel SchaEIier, e 
who took tlleul 011 his expedition to Iceland and Greenland, connected with the 
Nortlierii Transatlantic Telegraph. The quanti ties being too suiall to allow a 
coinplete analysis, I have only dc terinincil the quantities of chlorine and sul- 
pliurio acid. I h:t\re, hoITever, analyzed three other samples of water from this 
current talien by Capbin Gram, who during ‘many years commniideil one of‘ 
the Danish governuient’s Greaiilaiid ships ; and from these three couidete 
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analyses I have deduced the coefficient 1.813, instead of 1.812, which is the 17% 
mean coefficient of the whole ocean. Thus I have calculated the mean salinity of (c0n.d.) 
the East Greenland current to be 35.278, while i t  is in the third region 35.391, and 
in the sea between Norway and Spitebergen 35.347. These observations about 
the salinity of the current, connected with some other observations .which mill 
be afterward discussed, make it highly probable that the East Greenland cur- 
relit is the returning Gulf Stream. At  dl eveuts it is no polar current, mhicli will 
easily be seen in comparing it with the Baffin’s Bay current with a sa1inity of 
33.281, or ths water to the north of Spitzbergen with 33.623, or the Patagonian 
p01,w current which runs along the west coast of South America, and has 
33.966. Nor is it probable that it comes from the north Shores of Sibel-ia, where 
such a great number of powerful rivers bring a vast quantity of fresh water into 
the sea. Its salinity is so great that it Oven exceeds that of the South Atlantic 
regioii, between 300 8. latitude and the line betmeen the Cape of Good Hope 
and Cape Horn, whose salinity is only 35.038. 

Bfi% Regioq A. The Ba$ids B a y  and Davis’ Straits Regio?z.-The Inean of  
eight complete analyses is 33.281 ; the maxiinurn 34.414 j the minimum 32.304. 
This region shows the very interesting fmt that its salinity increases 011 passing 
from latitude 640 toward the north, being in 640,32.926; in 670, 33.187; some- 
what further to the north 33.446 j and in latitude 690 33.598. This peculiwity 
is owing to the powerful current from the Parry Islands, which through different 
sounds passes into Baffiii’s Bay, where it is mixed with the great quantity of fresh 
water that comes into the &ea from the West Greenland glaciers. Had this fact 
been known before the souiids that connect the Parry Archipealgo with BafWs 
Bay were discovered, it might have proved the existence of these sounds, 
because bays and inlets show quite the reverse; tho further we get into them 
the less saline the water becomes. 

PVth Region, B. The Polar Sea between t?&e North Gaie in Torway and 
fl@abergeia.--I have eleveu samplos of mtor taken on the Swedish Spitzbergen 
expedition by Professors Nordeiiskiold and Blomstrand, of which I have rejected 
one taken in ono of the bays of Spitzbergen, and another belonging to the sea 
to the north of Spitxbergen. None of these analyses were complete, and I havo 
only determined the quantity of chlorine and sulphurk? acid j and tho ht- 
ter could in several instances not be determined, since the water had feriiieuted. 
The mean quantity of chlorine in the llill0 remaining samples was 19.507 j and 
if me t&u the lnean coefficient of the four North Atlantic regions, (the East 
Greenland current included,) 1.810, 1.812, 1.805, and 1.513, it will be 1.811 j and 
if use this coefficient, $lie mean sdiiiity of that part of the sea will be 36.387; 
or if we take the mean coefficient of the I V ~ O ~ Q  ocean, 1.812, it mill bo 35.347. 
The maximum was in 760 15/ N. latitude and 130 16‘ 3. longitude, with 20.019 
chlorine = 36.254 salt ; the minimum in 700 30’ N. latitude and 190 05/ E. longi- 
tude, with 18.993 chlorine = 34,396 near the Coast of Norway, which evidently 
has had influence upon the result. 

ET@% Region, 0. The Polar &ea to the north of S’itxbergtm.--I have only one 
observation, of which I owe the sample to Professor Blomstrand. It is from 800 
N. latitude and 120 J3. longitude, containing 18.517 chlorine, which gives, with a 
coefioiont 1,818, ;I salinity of 33.623. 

8ixtlb Region. The German Ocean, or t?w NortW &a.--‘Phe mean of six complete 
annlpees is 32.823 per 1,000 sdt; the rnaximmn is 35.041; tho miiiilnum, 30.530 

40 
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11%. per 1,000 salt. The maximum is from the mouth of the channel nesr the Gal- 
(Con'd.) lopper, and the minimum is from Heligoland, where the water of the Elbe has a 

considerable influence. The mean coefficient is 1.816, which also shows the 
influence of the land. 

8evem% .Region. The Xattegat a d  the 8ouird.-The quantit,y of salt in the 
mater of this region is very variable; a northerly current and wind bring water 
which is richer in salt than that brought by a southerly current and wind. The 
mean of six complete analyses and 141 observations, in whi& only the chlorine 
was determined, gives 16.230 per 1,000 salt, the maximum 23.243, and the mini- 
mum 10.S69. It must further be remarked that the proportion of chlorine and 
lime, which in the whole ocean are in nicm number 100:2.96, in this region are 
100:3.29, which again must be considered as depending upon the influence of the 
land. Tho mean coefficient is 1.514. 

Ei&h Region. The Baltic.-The mean numbers are deduced from complete 
analyses of samples of sea-water taken on board the frigate Bellona, on a voyage 
from Copenhagen to St. I'etersburg, combined with a complete analysis of water 
from Svartklubben to the north of Stockholm. Its salinity varies very much in 
tlie different localities, and is of course less in the eastern tlian in the western 
portions of the Baltic; it varies also in the same place, according to wind and 
current. I found the mean for this region 4.931 per 1,000 salt ; the maximum 
7.481 in the channel between Bornholm and Sweden; the niinimnm, in the mer- 
chant harbor of Kronstadt, = 0.010 per 1,000 salt. The mean proportion of chlo- 
rine arid l iqe is 100:3.64; in the Bey of Finland it is 100:7.40. The mean coeffi- 
cient is 1.535 ; in the merchant harbor of Kronstadt it is 2.230. The influence 
of the land is here expressed in these different numbers. 

2\Tinth I2egioiz. The Mediterraneam.-A11 my observaCions lie between the 
Straits of Gibraltar and the Greek Archipelago. It is a general belief that tho 
water of the Mediterranean contains more salt tlien the water of the ocean in 
general ; and this opinion depends partly upon some analyses, partly upon ths  
observation that, a t  the Straits of Gibraltar, there is a constant upper-current 
which runs into the Meditcrr:mean, aid :m under-current which carries its waters 
into the Atlantic. This opinion of the superior salinity of the Mediterranean 
has been completely conl3rmed by eloven coinplete analyses of water taken 
between tlie Straits of Gibraltar and tho Greek Archipelago. 

The mean salinity of this region is 37.936, while the whole ocean contains 
34.38Scper 1,000 salt. Its coefficient is 1.816. I ts  maximum (39.257) falls between 
the Island of Candia and the African shore off the Libyan Desert, as the maxi- 
mum ofthe Atlantic is off the Sahara; but the mean of the Mediterranean is a 
little higher than the maxiinurn of the Atlantic. The whole Mediterranean is 
under the influence of Africa and its hot and dry winds. 

The minimum for the Mediterranean is at the Straits of Gibraltar, with 
36.301 j the mean salinity of the Northern Atlantic Oce?n, between 300 and 400 
N. latitude, but more toward the west, is 30.332, (cleduced from eight complote 
analyses ;) the surface water from the Straits of Gibraltar is thus correspoiiding 
to that from the Atlantic of the same latitude. 

When entering the Straits the quantity of salt increases rather rapiilly, and 
is at a short dist:Lnco f'mu thelu, at 4O 02' W. longitude, 37.014; between tho 
Balearic Islands and the Spanish coast it is 38.058, and :I little further 011 
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38.321 ; between the Island of Sardinia aud Naple.~, 35.654. Somewhat nearer 17%. 
to  the coast of Malta it decreases to 35.541, and further on toward Greece it (Con'd.) 

decreases again to 38.013, and would probably decrease more iu the direction of 
the Bosphorus, but I have no observations from that part of  the Mediterrauesn. 
From Malta to the coast of Africa it increases to  the maximum of 30.257. 

There is another opinion generally repOrt~d, that the water of the Mediter- 
ranean contjins a greater proportion of magnesia than the water of the ocean. 
This is, however, not the case; the m a n  proportion between chlorine and mag- 
nesia is for the Mediterrauean 100:10.90, and for the ocean, 100:11.07 ; nor is 
t,here any remarkable difference in the proportion's of the other main substances. 
TIN? proportion between chlorine and sulphuric acid is for the ocean 100:11.~9, 
and for the Mediterranean, 100:11.82; for lime it is jn the ocean 100:2.06, and 
in the Mediterranean 100:3.08. 

Tenth Region, A. .The Black fiea aid the flea of Axov.-Like the Baltic, the 
Black .Sea contains sea-water of but little strength, aud the mean clednced horn 
three obserrations, of which one is from myself, the two otliers by M. Gobel, is 
15.894; maximum, =18.14G ; minimuin, =ll.SSO. 111 my own analysis of water 
€rom the Black Sea, fifty English miles from tlie Bosphorus, I found the propor- 
tion of chlorine 100, to sulphuric acid 11.71, to lime 4.22, t o  magnesia 12.G4, and 
thus a considerable increase in the lime and magnesia. 

[Tho other regions being beyond tho supposed influonco of tho Gulf Stream, thoy mill hose 
only be onunieratcd with their uioau, masimum, and minimum of salinity, os follows : 

TetitW Xeyion, B. The Casljian Sea, from five analyses by Mr. Mahner, showing groat diffor- 
once8 in tho quantity of' salino mattor, botwoon 66.814 and 6.236 por 1,000. Its moan coofficiont 
i a  2.434. 

ElcumllL Region. Tlic Atlantic Ocean between Ute Zqtiatoi* and 300 S. lati2udo.-Moan qumtity of 
salt 36.553 ; maximum 37.155 ; minimum 35.930 ; moan cooffioicnt 1.814. 

Ttuelfth Region. Tlm dtlantic Oceaii belzvem 30° S. kzlitude and a line froni CapeIiorn to thc C a p  
of Good Xop.-Meau salinity 36.038; maxiniuin 35.907; minimum 34.151; moan cooffioiont 
1.808. 

'f1fi~lee?lt7& Rcgion. The Sea betweeta Africa and the East Indian Islands.-Moan 33.668 ; maximum 
35.802 ; minimum (in tho Bay of 130ngal) 25.879 ; moan coefficient 1.814. 

Fo1crteotth Region. The Sea belzuee?t tlie southeast coast of duia, Ute Easasl litdin?rIslatid8, and tho 
dleutiata 187andss.-Moan 33.506 j muimum 34.234 ; miuirnuni 32.370 j menu oocfficiout 1.815. 

Fijlcenth Region. The Sea between lhc Aleutian Islam% and tkc Society Islaitds, bcticww 38O hr. lati- 
tude and 32O 8. latitude.-Moan 35.219 j maximum 36.061; minimum 34.167 ; mean coofficiont 
1.806. 

Sixteenl7b Regioia. Tlio Patagonian Cold- Water CUYYCJ~~.-MO&U 33.966 ; maximum 34.152 ; 
minimum 33.788; mom coofibiont 1.806. 

flevmtccnth Rcgiow. 1'1~ Soxth Polai. Sea.-h regard to  this sogion tlio author mal& tho fol- 
lowing intorosting romarks :-HYDROGRAPIIIC OEFICE.] 

I have only three analyses, all on sainples taken by the latc Sir James Ross. 
One was from 77O 32' 8. latitude, 1SSO 21' B. longitude, close to the great ice- 
barrier. The water was full of animalculzc, but, notwithstanding, had iiot fer- 
mented. The quantity of salt which it contained was 28.565 per 1,000, Tha 
next sample was from 740 15' 8. latitude, 1 G 7 O  E. longitude; the mater was 
muddy, probably from qnimalculzc and diatomacea The place vas  not f'ar 
from Victoria Land, at some distancefrom Couhan Island. It contained only 
15.5% salt. The third, from 650 57' 8. latitude, 1640 371 E. longitude, had the 
surprising quantity of salt 37.513 per 1,000. The mean of these three'obserrs- 
tions is 27.235 Per 1,000 ; but this mean number is of w r y  little consequence, 
being cleriveil from numbers diEcring so greatly. It is,' ho.cvevw, very surpris- 
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17%. ing that water from the neighborhood of the supposed Antarctic continent 
(con’d.) should have a salinity higher than any one found in the south equatorial regions 

of the Atlantic, and only be exceeded by a siugle one in the North Atlantic 
regions. I am sure that no material fault exists in the analyses, and this curious 
fact inust thus remain unexplained until repeated Observations in that region 
shall procure us further information. Should the observation prove to be cor- 
rect it would render the existence of’ a “Gulf Stream )) in the Antarctic zone very 
probable. 

There is still another peculiarity in these observations which deserves atton- 
tion, vie, the great proportion of snlphuric acid to chlorine. I n  the water in the 
neighborhood of Codman’s Island it is 12.47:100, and in that from 650 5.7’ S. 
latitude 12.55:100, while in the whole ocean it is as 11.89:100. This might de- 
pend upon the very pronounced volcanic cliaracter of the Antarc tic continent. 

There is still one question to be discussed with respect to the Antarctic Sea- 
how it is to enter into the mean numbers of the whole ocean. The observation 
from the neighborhood of Coulman’s Island must be r+jected, because it is too uear 
the land, and we have no corresponding observations from the open Antarctic 
Ocean. Its high coefficient, 1.861, shows the great influence of the neighboring 
land. The observation from 65.0 5.7’ 5. latitude must also be rejected as doubt- 
ful ; there remains only the observation from the noighborhood of the great ice- 
barrier, and I have taken that for the mean of the Antarctic region. 

General Results of the Preceding Investigation. 

If we except the North Sea, the Kattegat, Sound, and Baltic, the Mecliter- 
ranean and Black Sea, the Caribbean and the Red Sea, which have all the 
characters of bays of the great ocean, the mean numbers are the following : 

1 Sea-water. I Chlorine. I Sulphuricacid. 1 Lime. 1 Magnesia. I All salts. I Coefficient. 

1,- 18.999 2.258 0.556 z.og6 34.404 1.812 
IT. 03 ................ ............... 11. 88 2. 93 ......... Equivalents . . IL ....... 429. IW.  1 45. I -.. 16. I 82. 1 .................... ........... 

Thus it is evident that sea-water in its totality is as little a chemical com- 
pound as the atmospheric air ; that it is composed of solutions of different chemi- 
cal componnds ; that it is neutral, because it everywhere in the atmosphere finds 
carbonic acid to neutralize its bases, and everywhere on its bottom and shores 
finds carbonate of lime to neutralize any prevailing strong acid ; that, lastly, the 
great stability of its composition depends upon its enormous mass and its con- 
stant motion, which occasions that any local variation is evanescent compared 
to the whole quantity of salt. 

If we take the mean numbers for the five regions of the Atlantic, between 
tho southernmost point of Greenland and that of S.outh America, we find the 
mean quantity of salt for the whole Atlantic 35.833, while the sea between Africa 
and the East Indies has only 33.850; the sea between the East Indies and the 
Aleutic Islands, 33.569; and the South Sea, between the Aleutic Islands and 
the Society Islands, 35.219 per 1,000 salt. Tho Atlantic is thus that part of the 
ocean which contains the greatest proportion of salt, which result is rather sur- 
prising if we consider the vast quantity of fresh water which the rivers of 
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Africa, America, and Europe pour into it : of Africa four-fifths are drained into 1'12. 
the Atlantic either directly or through the Mediterranean ; it is most probably (Con'd,) 
nine-tenths of America which is drained into the Atlantic, since the Cordilleras 
run close to the western shore of the coiitiiieiit j and of Europe, also, about nine- 
tenths of its surface sends its superfluous water to the Atlantic. This greater 
quantity of fresh mater froin the land, and the greater quantity of salts in the 
corresponding sea, seem to coutradict each other, but can be explained by a 
higher temperature, and, as the result of this higher teinperature, a greater 
evaporation. 

some of the large bays of the ocean have in the tropical or sub-tropical zone 
a greater mean than the Atlantic. Such are the Mediterranean, with 37.930 per 
1,000 salt, (mean of eleven observations) j the Caribbean Sea, mith 3G.104 per 
1,000, (one observation) j the Red Sea, 43.067 per 1,000, (mean of two but little 
diEcriug observations,) which is t8he greatest salinity of the sea I kiiom of. 

I n  approaching the shores the sea-water becomes less rich in salts, a fact 
which finds its explanation in  the more or less great quantity of fresh water 
which runs into the sea. On such shores, where only small rivers flow out, the 
effect produced is but very trifling, as, for instance, 011 the western shores of 
South America. The effect of large rivers in diluting the sea-mater is much 
greater than is generally supposed; thiis, the effect of t,he La Platte River, whose 
mouth lies in about 350 of south latitude, was still observable in a sample of 
sea-water talcell at 50O 31' S. latitude, at a distaiice of 150 of latitude, or 900 
English miles from the month of the river; a t  about the same distance the water 
of the NortJi Atlantic Sea suffered a considerable depression in salinity, proba- 
bly o\tring to the mater of the St. Lawrence. This influence is of a double kind, 
partly in diluting the sea-mater, partly in mixing it up mith organic substances 
that will occasion its decomposition by putrefaction. 

I have determined 
the quantity and nature of the salts in two very ~vell defined Polar currents-the 
West Greenland Polar current, with 33.176 per 1,000 salt, and the Antarctic Polar 
or Patagonian current, on the west side of South America, which contains 33.066. 
It is highly interesting to  observe that the East Greenland current, which, 
accordiiig to its geographical relati6ns, might be considered as a Polar current, 
which, in fact, has been considered in that way, has a very high mean quantity 
of salt, viz, 35.278 per 1,000, while the sea to the north of Spitzbergeu, according 
to one analysis, contains 33.623 per 1,000 satlt. I think I shd l  aftorward, from 
other phenomena also, prove Ghat the East Greenland cuprent is a returning 
branch of the Gulf Stream; but I may here remark that the great qua1ltitJT of 
salt which it contains, Jinost by itself proves the more equatorial nature of this 
current. 

[Aftor some rcmmks as t o  tho ohomicsl substonoes which constitute tho salts of tho a m -  
water the author proceeds to  discuss :-~~YDROGlZAPIXIC 0 ~ ~ 1 c x . l  

B. Orb the Difference of the Contents of flea- Water at  the surface and ifi difevmt 
depths. 

1% v o n k ~  bo natura1 to suppose that the quantity of salts in sea-mater mould 
increase with the depth, as it seems quite reasoxi,ble that the specific gravity of 
sc;+mater ~ O l d d  Cause such an tlrrangemeiit. But this difi'erencc! in specific 

The Polar currents contain less salt than the EquatoriaL 
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172. gravity, relative to the increase in the quantity of salts, is counteracted by the 
(Con’d.) decreasing temperature from the surface to the bottom. We have parts of the 

sea where the quantity of solid salts increases with the depth j in other parts i t  
decreases with the increasing depth j in other places hardly any difference can 
be found between surt‘ace and depth; and lastly, I have found one instance 
wliere water of a certain depth contained more salt than both, that above and 
below. These differences are, to a great extent, dependent upon currents, both 
on the surface and in different deptlis. 

The pheiiomenon of double currents at the Straits of Gibraltar has been 
long known, and in close connection with these double currents the saline con- 
tents of the water of the Mediterrancan increase in quantity with the depth. 
There is, however, one exception in the Mediterranean, under interesting circum- 
stances, which I shall afterward discuss more at  length. I have made eleven 
complete analyses of the surface-water of the Mediterranean, and calculated 
another, quoted in Violette et Archambault, (‘ Dictionaire des Analyses Chim- 
iqaes,” vol. 1, p. 365, without a more exact reference to the place where it was 
taken. Of my own analyses, one must be rejected on account of the great quan- 
tity of sulphureted hydrogen that had been formed, and of course caused a loss 
of sulphuric acid; but it causes also a loss of lime, because the formation of snl- 
phureted hydrogen is contemporaneous with the formation of carbonic acid, 
which will precipitate the lime when deprived of its sulphuric acid. The mean 
number of the remaining. analyses of surface-water is 20.589 per 1,000 for the 
clilorine, ana 37.936 for all salts. The mean number for chlorine of eight anal- 
yses of water taken from a depth of betveen 300 to GOO feet is 21.138. In each 
case the deep water was richer in chlorine than that from the surface, except in 
one instance, where the chlorine of the surface-water was 21.715, and all salts, 
calcnlated from a complete analysis, were 30.257 per 1,000, wliile the chlorine of 
water taken from a depth of 522 feet was 21.621 per 1,000.. This curious excep- 
tion occurred between Candia and the African coast, where the dry and hot 
winds from the neighboring Libyan Desert evidently causes a strong evapora- 
tion and a considerable elevation of temperature, which counteract each other 
as to specific gravity. The difference between the upper and lower current in 
the Straits of Gibraltar is, in the surface-water, chlorine, 20.160 per 1,000, all 
salts, 36.391, and in the depth of 540 feet, chlorine, 20.330. 

The cause why the surface-current is Atlantic water flowing into the Med- 
iterranean, and the under-current Mediterranean water flowing into the Atlantic, 
has long since beeh assigned to depend upon the comparatively small quantity 
of water that flows from the land into the Mediterranean, and the hot and dry 
African winds that cause more water to evaporate than the rivers bring into the 
sea. My analyses have not given me any reason to  alter anything in our views 
of the cause of this difference, nor do I regard the single instance of mater that 
is more rich in salts at the surface than in the depth as more than a local 
exception. 

As to the d8erence between surface and deep water for other substances, I 
shall only remarlc that the deep water of the Mediterranean contains a remark- 
able excess of sulphuric acid. The proportion batween chlorine and sulphuric 
acid is- 
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- . . . . 100 : 11.52 (Con’d.) 

For the whole ocean. - . -. - - . . -. . . - - -. . - - - - . - - ... . - - . . . - . -. . . . . . . . lo0 : 11.S9 
Mediterranean surface. 
Mediterranean depth . . . - . - . . - - . . . . : . . . . . - . . - . - . - - . . . . -. . -. . . -100 : 12.07 

Already in the Straits of Gibraltar the diEerence has the same character. 
The proportion is- 
For the surface.. -. - -. . . -. . - - . . - - . . - .  - - . . . - - .  . . . . . . . -. . - .  . . - ” . . -. . lo0 : 11.43 
For the deep water.. -. . . . . . - . - - - - - . -. . - -. - . - . . - . . . . -. - - . -. - -. . -. .100:11.93 

~n Some places, however, in the Mediterranean the surface-water is richer in 
Sulijhuric acid than water from tlie depth j tl111s, for instauce, the sea between 
Sardinia and Xdples had a proportioii of 12.55 sulphuric acid in surface-water. 

In  the Baltic we have the same phenomenon ; the water from the depth con- 
tains lilrewise more salt than that from thesurface, but the directioii of the curreuts 
is the reverse. The upper-current goes genorally (not always) out of the Baltic, 
and‘ tlie under-current goes, as it would appear, always into the Baltic. The 
cause of this great difference between the Baltic. and the Mediterranean is evi- 
dent j the Baltic receives the excess of atmospheric water from a great part of 
Burope. The greater part of Sweden, the greater part of European Russia, aud 
a great part of North Germany send their water into the Baltic, and tho evapo- 
ration is comparatively small. Thus the excess must find its W ~ Y  through the 
Sound and the Belts. 

[Tlio author iiow oxplains iu d o t d  tho mannor nud tho rcsults of tho obsorvntions mado in 
tho Baltic, (at  Elsinoro, Coponh%gou, Kiel, m a r  Stockholm, and in tho Bay of Finland,) aud thou 

Going on now to the main sectiori of the ocean, we will begin with the Atlan- 
tic, about which we have the best information, and which seems to show the most 
interesting facts. 1: mill state the results of my investigations in moving from 
Baffin’s Bay toward the south. In  Baffin7~ Bay itself tlie water of the surface 
contains the same quantity of salt as that of the depth ; but as soon as we pass 
the southernmost point of Greenland, the water of the surface contairis more 
salt than that from the depth. This difference increases in going toward tho 
Bqnator, and is indeed very considerable near that line. About tlie E(lu:btor, 
and a little to the south of’ it, many irregularities appear, as, for intsance, in OIW 
case where the strongest wmter was fouiicl between two weaker portions above 
and below. I11 other cases the quantity of salt decreased with the depth, and in 
BOlne instances it increased with it. 

I shall nom st&e the observatious themselves. Dr. Rink sent me .water 
from tho snrfaco in Uaffin’s Bay to the west of Disco I s l a ~ d ,  n7hich contained 
33.504 per i , O O o  salt; and at tlie saiiie place, from B depth of 420 feet, ~ l i i c h  
contaiued 33.607. Tho difterence is so small that it signifies nothing. At the 
southernmost point of Greenlancl a small differeuce is observed, viz, in 590 451 
N. latitude, and 390 04‘ W. longitude, where the snrface-water contaiiied 35.OG7, 
and that from a depth of 270 feet, 34.963 ; but in about the 8aine latitude, and 
about 13O further toward W., at590 42‘ N. I:atitude, and 510 20/ W. longitude, 
the proportion was reversed : the surface-water contailled 34.S7G per 1,000 salt, 
mliile thtlt from the clnpth contained 34.975 pcr 1,000, 

Prom tho sea between Iceland and Greenland (in which it n~ppears that 
a returning branch of the Gulf Streem-tlle ]<ast (+reenland current-rum 

. . . - . . . - . -. . - - . . - - - . . . - - - . . - . . 

proceeds :-HYI)IIOGBAPIiIC OFFICI<.] 
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87%. toward the 5. W.) I have obtained eight specimens, from a depth between 1,200- 
(Con'd.) 1,800;feet. Unfortunately, no specimens of water from the surface were taken 

at the same time, but we have a sufficient number of other surface-observations, 
and thus we mag compare the mean numbers, which are 35.356 for the surface, 
and 35.057 for a depth between 1,200-1,800 feet. In  comparing the single obser- 
vations of the deep water, we find that it contains the greatest quantity of salt 
in the eastern part, a t  350 01' W. longitude, with 35.179 per 1,000 salt, decreas- 
ing regularly toward the westernmost part of this region, in 550 40/ W. longi- 
tude, with a quantity of salt, =34.S5S per 1,000. Specimens taken by Captain 
Gram, in 590 50' N. latitude, and 70 52' W. longitude, contained for surface- 
water, 35.576 for 1,000, and for water from 270 feet depth, 35.462. 

I have two other comparatih analyses of water from the East Greenland 
current, of mhich I owe the specimens to Colonel Schaffner. The analyses were. 
not made complete, but only chlorine and sulphuric acid were determined, which 
gives a t  646 30/ N. latitude, and 260 24' W. longitude, for the surface, 19.616 
'chloriue, which with a coefficient 1.812 is = 35.544 salt ; for ;I depth of 1,020 feet, 
19.504 chlorine, which with a coeBcient 1.812 is = 35.341 salt. 

The next analysis of water from G20 47' N. latitude, and 370 31l.5 W. longi- 
tude, gave for the surface 19.491 chlorine = 35.318 per 1,000 salt; for a depth of 
1,200 feet, 19.4GG chlorine = 35.272 per 1,000 salt. 

Farther to the S. W., near the bank of Newfoundland, specimens taken by 
Captain Ton Doclrum gave, for tho surface, 36.360 per 1,000 salt ; for a depth of 
240 feet, 36.598 per 1,000 salt, which is an increasing quantity of salt for the 
deep water, and coincides with other observations which show that this curious 
decreasing of the qumtity of salt, Tvith the increasing depth, belongs only to the 
deep part of the Atlantic far from the shores. On the European side of that 
ocean three samples, taken by Captain Schuls at 470 15' N. latitude, and 90 30/ 
W. longitude, gave the following quantities of salt : from the surface, 35.922 
per 1,000; from a depth of 300 feet, 35.925 per 1,000; from a depth of 510 feet, 
36.033 per 1,000; thus showing a trifling increase of salt with the depth. 

The most complete set of experiinciits showing this influence of the shorcs 
I have made on twelve samples taken by the Porcupiue in 18G2, which I owe 
to the obliging kindness of Rear-Admiral Fits Roy. The samples are taken 
between 500 56' :tnd 550 22' N. latitude, aud 120 OG' and 150 59/ W. longitude, 
about four degrees to eight degrees of longitude to the west of Ireland, and 
five of them were from the surface, while seven were from deep water, between 
1,200 and 10,500 feet. 

The meail of the five surface observations is- 

Chlorine. Sulphuric acid. . Lirnc. Potash. Maguosia. All salts. 
19.662 2.342 0.566 0.367 2.205 35.G13. * 

The mean of the seven observations from the deep sea is- 

Chlorilic. Sulphuric ncid. Lime. Potash. Mngnosia,. All snlts. 
19. F77 2.357 0.583 0.363 2.193 35. G87 

Chlorine = 100, the proportions are- 

Chlorine. Sulphuric acid. Linio. Potnsh. Magncsin. All sdlts. 

For ~ u r f i m  : 100 11.91 - 2.88 1.87 11.21 181.1 
For decp wntcr: 100 1 1 .  !)R 2. !I6 1.84 11.14 181.9 
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(Con'd.) 
The diEerence is very trifling, and thc quentitieg of s;~Its iiicrease iii a very 17%. 

slight degree with the depth. 

follow a i l~~u lbor  of anttlyacs froiii mor0 sOIltbcr11 parts of the Atlantic, alld fronl the 
OthCr oceans, nftcr mIiicli tho :Intlior SLIIUS up as fol1on.a : -~ i rn i~oGl~~~ i~~ irc  O s m c ~ ,  1 

It appears tllus that the water of the North Atlantic Ocean, betweell the 
southeriirnost part of Greenland and the Equator, decreases in saliiiity with the 
depth, but that this. curious fact is observed oiily in the middle bed of' the 
Atlantic, and disappears when we approach the shores on both sides of thc 
ocean. As to  the cniise of this ratlicr surprisjng state, I ain still of tile same 
opinion which I expressed wlieii T first obserrecl it, that it cleyends upon a pqlnr 
nuder-curren t. The hypothesis has becii published, that it clepcnded upon fresh- 
water springs ixt the bottom oE tlie ocean, and such an opinion iiiiglit ham soiiie 
chance as long as we only liad few obserratioiis ; but now we have such R iiiim- 
ber'of observations spread over a vast extent of the ocean, that it appears to  be 
quite ilnpossible to explain it by springs of fresli water, which of course must, 
be more freqiient :~iicl  inore po~verfd iiear the laad from which they have their . 
origin. Obser\Tatioa, how%ver, shows the rcwme ; iiear the shores the water is 
either uniform throiighont its wliole depth, or the qnantity of salt increases Iyith 
the deptli. 

The I'rhe@l Carrents oj' the Atliriztic : the Bquutorial Czirtwht, the Bztlf St~ea))t, 
CCll.11 the Bast Gl.cesblclsd C U Y W l l t .  
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17%. across the Atlantic, and a comparison of tho analyses of the single sainples of 
(Con'd.) the mater from the Eqnator'ial current shows that this effect really takes place. 

The easternmost sample contaiiis the miiiiuiu~ii, with 34.238 per 1,000, and tlie 
two westernmost salnplcs coutain the greatrst qiinntity of salt, with 3G.OS4. 
Thus the Equatorial current appears as a coiitiiinatioii of the large West African 
rivers of the Eqnatorial zone, which dilute the sea-mntcr of the Equatorial rogion 
with about S per cent, of fresh mater, and thus comiteract the great evaporation. 
While the Equatorial cnrrerit continues its coui'sc we long the iiorthcast coast of 
South America, it receives and carries with it the waters of tlic Paranahj-be, the 
Aragnai, the Amazon River, the Essequibo, the Orinoco, a i h  iiuinerous sinaller 
rivers of the north coast of South America; but though I have 110 obscrrations 
from this part of the current, tlie fact is sho\vii by thrce observatioiis from the 
sea in the neighborhood of the Danish islaiicls of St. Croix and St. Thomas, 
whose mean salinity is 35.7 per 1,000 ; while tlyo degrees more to the north the 
mean of two observations is 36.7, which SCClilS to bc tho normtl salinity of the 
.West Indian Sea. In  the Caribbeau Sea, vlicre tlic PIfagdalene 12iver gives a 
'new quantity of fresh vater, the sea contains 011 the surface, according to one 
observation, 36.104 per 1,000 salt. I liare miforlnnifely 110 obscrrations from 
the Mexican Gulf, nor from the begiuiiiiig of' tlic Gulf' Strcaiii, wliere i t  leaves 
the Mexican Gulf, but to the north of the Eertnndas i t  contains oiily 3S.SS3 per 
1,000 s a l t a b o u t  the same quantity which tho Equatorial current contains 
between 200 and 300 W. longitude. Proin that plaoc tlie salt of the Gulf Stream 
increases constantly during its course toward the nortliexst, viz, 36.105 per 1000, to 
36,283 per 1,000. In 430 2G'N. latitude, arid 44O 19'W. longitnde, about 1G degrees 
of longitucle t u  the east of the southern month of tlie Xt. La\\.rence, bctwee;i Nora 
Scotia and Newfoundland, it sinks sncldenly to  33.854 per 1,000, and rises from 
thence slowly in  its course toward the east to 34.109 and 35.597, ~uitil;inidway 
between Newfoundland and tho southwestern cape of Great Britain, i t  has riseii 
to 35.896 per 1,000-a quantity of salt which diminishes very little in the whole 
North Atlantic Ocean betwoon Scotland and Iceland.. During this whole long 
course, from the Bay of Benin to Spitzbergcn, this reiuerkable current shows a 
constaut oscillation between the diluting influeiice of' the large rivers and the 
evaporation occasioned by the high teuiperaturc of the current. 

Nom we shall try to trace ibs further progress. I have :~Iways thought that, 
the East Grceiiland curreut was of Polar origin, a id  that it carried the waters 
from tho large opening between Spi tzbergen aiicl the northernmost coast of 
Greenland into Davis' Straits, wlierc i t  turns and mixes its waters with the 
Polar current that conies from the North Americeu Polar Sea through Lancaster 
Sound and the numerous other sounds that coiiuect Baffin's Bag wihh the Amer- 
ican Polar Sea ; but I never had an opportuiiity of iiiakiiig coinparative analyses 
of the water from that but seldom visited part of the ocean. Colonel Schafber 
had the kindness, 011 his voyage between the eastern part of Iceland and the 
south part of Greenlalid to take A riuinber of' sainl)les, mhicli I have analyzed, 
and the result Of which will be found in lily fourth region, the East Grceilloncl 
current. The inean of twelve observations of water, taken for the greatest part 
by Colonel Schaffner, (three by Captain Grant,) is 35.278 per 1,000 salt, where 
one analysis of \-&fer, taken in the ice-pack, is left out, being no fair sample of 
sea-water from that region. In cbinpariug this mean number with that of the 
North Atlantic Ocean, (35.391,) there will hardly be found any difference in tlie 
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quantity of salt the two contain; while there is a great difference between thessirx-7s. 
and the real Polar current of Baffin’s Bay, which is 33.2Sl’per 1,000, or of the 
Patngonian Polar current, (33.9GG.) I think me inay infer from this fact that 
tlie East Greeiilanil ciirrent is a returning braiicli of the Gulf Stream, and that 
the cast eoast of Grecularid proportionally gives uery few icebergs and very little 
glacial water to the sea. 

For comparison’s sake I slldl inention here that the sea, about midway 
between Norway and Spitzbergen, contains 35.222 per 1,000. I found the vater 
talcen on the south s?dc of that island t b  contain 35.416 per 1,000, Tvhile that 011 

the north side of Spitzbcrgen contained 33.G23 per 1,000. The last-mentioned 
sample seem to be real Polar water, while all the water that flows between Nor- 
may, Spitzbergcii, Iccland, and  the east coast of Greenlaud partakes of the 
nature of the Gulf Stream. 

Besides the reasoils just iiie~it~ioiietl for considering the East Greenland cur- 
rent to  be a returning braucli of the Gulf Stream-reasons which are deduced 
from the quantity of salt which the water contains-there are other reasons 
which lend to the snine result. It is ne11 Bnomu that the Gnlf Stream brings 
tropical fruits froin Ainerica to the coast of NorFay, aiid it has once brought a 
river-vessel loaded with mahogany to the coast of the Paroe Islnacls. It is like- 
mise 1rno.wn that similar frnits to those which are found on the Norwegian shores 
are carried by the sea to  the coast of Iceland, and pri~lcipally to the north and 
east coasts, where they oiily could get if the Gulf Stream turns between Spitz- 
bergen aucl lcelaud, awl thus riius between Icelaiid and Greenlaiid toward the 
soutl~wcst. It vould be difficult to explain how a Polar current could bring 
tropical fruij to tlie north coast of ICC~~IICZ. 

On the west const of CreciiInnd the southesstcrly wind brings in winter a 
mild temperature, aud this fact is so generally lrnown in tlie Danish coIoiiies of 
Grcenlnricl that 1mny oE the colonists are conTGiiced that there are volcanoes in 
the interior of that s~io\\~-clacl land. The temperature which this current, that 
in winter mil spring js fiill of driftiug ice (not icebergs,) comiuunicatcs, can, of 
course, not be above freezing-point, but tliat temperature is iiiilcl when the gen- 
eral temperature in winter is So, 100, or 120 R. below tho freezing-point. All 
these facts together loeve hardly my tloubt in my iniud that it is tho Gulf 
Stream which ruiis along tlie cast coxst of Gr,:eiiland, aud at last, in Daris’ 
Straits, mixes its writers witli the Polar ciirrent from Baffin’s Bay. I n  its course 
tomarcl the south it incets tho iiiaiii part of the Gulf Stream at Ncmfom~dland, 
where it partly mixes wit11 i t  to eoiuIiieIice its circulation anem, partlx dives 
under it, and mis as a gro~~id-strc:un RS far as the Equator. In :I siluilar way 
the south branch of the ~ I x l f  ~trcalll,  \\TIiich goes parallel to the rester11 shores 
Of south Euroiie mil North Africa, joills tllc Equatorial c~illrcllt a t  its b e ~ i n n i u ~  
jn the Bay of Bcnin, niid begins :~lso its circnlntion a11c?w. 

[Aftor disouwiny tIic ‘ J  c1icll~ic:~l nocoiiipositiou in SUO TV&l~,” tho :~~lClloi* clouts tho p n p ~ ~ *  
with a tnbulnr st:itoiuunt of a11 tllc a1lalysps In:t(1o by liiiit ,211d :t11 otlicrs which h w e  come to his 
liuo!!rlodgo. hu nbstmct Doin tlioso tnblos, enil)rncing :ill the analyses of >vxt;cr obtaiuod rnitllill 
or ilcar tho limits of tlio Gulf Htuoim, ivill 1 , ~  foilnil 011 p:igc 77, et seq., of this volumo.-~r~’l~Ro- 
(;n.wIIIc OI~I~ICIE.]  ’ 
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[The part referred to is the follov-i~ig :--HTDIIOGRAPIIIU OI~TICI~.]  

Part I .  Ocenn Currents in r C 7 a t i O l L  to the Distribzctiom ql‘ Iieuf o ~ r  the Globe. 
??le Absoliife Eeritinq Poiwr qf Occcrn Cunwzis. 

There is perhaps 110 pIiysica1 agent conccriied iu the distridtion of heat 
over the surface of tlie globe whose influeucc lias been so much underrated as 
that of  ocean-currents. This is no doubt owing to the fact that, although a con- 
sidemble amount of attention has been bestomecl in  ascertaining the surface- 
temperature, direction, aucl general influence of ocean-currents, still little or 
nothing has been tloiie in tlie ma,y of determiiiing the absolute amount of beat 
or of cold conveyed by them, or the absolute increase or decrease of temperature, 
;LR the case may be, which must result from the lieat or cold coiiveyed. 

The modern inetliod of‘ determiiiing tlic amount of heat-effects in absolute 
measure is, no donbt, destiiictl to cast new light 011 all questions coniiectecl with 
climate, :is it has tloiic and is still doing in every department o f  physics where 
energy, under the forin of lieat, is the phcnoinenon under consideration. But 
this method h:is scarcely been nttern1)ted yet in questions of meteorology; aiid 
owing to the complicnted nature of tlic phenomenn with ivhicli the ~iictcorologist 
has geiierally to dcd, its application mill very oftcii bo fouiiil practically impos. 
sibla. Nevertheless i t  is pai%ic:ularly suitable to  nll questions regarding the 
direct thema1 eiyeets of currcuts, whatever the natnrc of those currents may 
hsppell to be. 

In tlic applicatioii of the method to au ocean-current, the two most import- 
ant e1ements mliicll JTC require as data are the vol~u~~io  of t,@o stream and its 
mean teinper>\tnre. Bu t  althongli \TO lwow sornctIiing of the temperature of 
most of the great currents of thC ocean, get, with the exception of the Gulf 
Stream, little is ltnonw rcg:mling tlie volume, of aiiy of them. 
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Extensive and accurate observatiohs have been macle on the breadth, derjth, 180. 
1 - 1  

aad temperature of the Gulf Stream by the United States Coast Surrey. In the (Con’d.) 

memoirs and charts of t& survey, cross sectioiis of the stream a t  varions places 
are given, showing its breadth and depth at  those places, and also the temper- 
ature of the mater from t 4  stirface domnmard to the bottom. We are thus 
enabled to determine pretty correctly the inem temperature of tlie stream. Ana 

’ 1momiag its inean velocity a t  any given section, me hare li~iemise a mean8 of 
determining the number of cubic feet of water passing. tlirough the section in a 
given time. But although v e  can obtain, with tolerable acciiracy, the nieali 
tempei*ature, unfortunately observations regarding the velocity of the mater at, 
all depths have not been made at  any particular section. Consequently me have 
no means of estimating, so accurately as w slioulil havc wished, the volumc of 
the current. I IIomever, as TW know tlie stirface-vclocity of the water a t  places 
where some of tlic sectioiis mere taken, me are thus enabled to ~iialcc a t  least a 
rough estiiuate of the volume of the stream. 

From an examiuation of the published sections, souc years ago, I came to 
the conclusion that the total quantity of water conveyed by the stream is prob- 
:tbly equal to that of a stream 60 miles broad and 1,000 feet deep, flowing at  the 
rate of four miles an hour, and that the mean teniperatmc of tlie entire mass of 
lnoviug mater is not under 650 at  the moment of lceving the Gulf. I think me 
are marranted to conclude that the stream, before it returns from its northern 
jonr~iey, is, on ai1 amrage, cooled C~OTTII to a t  least 400 j consequently it loses 2 5 O  
of heat. Each cubic foot of water, therefore, iu this case, carries from the tropics 
for distribution upmard of 1,500 units of heat, or l,l5S,000 foot-pounds. Rccoril- 
ing to the above estiinate of the size aiid velocity of the stream, ti,575,GSO,OOO,OOO 
cubic fcet of water are coiiveyeci from the GuIf per hour, or 133,816,320,000,000 
cubic feet daily. Consequently the totJ quantity of heat transferred from the 
Equatorial regions per day by the stream amounts to 154,959,300,000,000,000,000 
foot-pounds. This estimate of tlie volume of tlie stream is considerably less than 
th:it giveii both by Captaiu Maury a i d  by-Sir John IIerscliel. Captain Maurj7 
considers the Gulf Stream eqnd lo a stre:mi 33 miles broad :ind 1,300 feet deep, 
ilowing at  the rate of iive kuots a11 hour. (Physjcal Geogrqdiy of tlic Sea, S 24, 
Gth edition.) This gijws G71G5,700,000,000 cubic feet per Iiour :LS the quantity of 
j\ratcr conveye~ b j  t~iis stream. sir ~ o h n  ~ e r s c ~ ’ s  estimate is still greater. 
110 considers i t  equal to a stream 30 ndes broad and 3,200 feet clcep, Aoiring at 
t,ho rate of four miles :iii hour. (Physical Geography, S 54.) This lualtes tho 
qnaiitity 7,350,000,000,000 cubic feet per Iionr. 

I?ro]Jl obseryatio11s 1ll:itlc bx Sir John Ilei*scliel i ~ i d  by  Mr. Pouilkt 011 the 
direct lleat of tlie s q  it is f01111d that, were 110 lieat :tbsorbecl by the atuosphere, 
about 83 €oot-pounds per secolit1 \youlc~ €LIJI upon ;x spare  foot of sl1rface placed 
at  riglit ang1cs to tllc su11’s rays. Mr. Meech estimntes that tlie quautitg of 
heat cut off by the atmosphere is equal to about 22 per cellt. O€ the tot:iI ~ I U O U I I ~  
yeceivcd from the smi. Mr. l’ouillet estimatcs thc loss at 2.1 per cent. Tnlriiig 
the former estimate, GP.74 foot-pot11lds per second mill tliercforc be tflw quantity 
of heat falling on a square foot of tilo e a r t ~ s  snrfikce mlien the sun is in the 
zenith. h n d  were the sun to remai? stationary iu tlic eeiiith for t\wl\;e IloUrS, 
3,79G,7GS foot-pouuds ~ ~ d d  fall upon t h e  surface. 

unit surface 
011 tlic I&y~ator, dnriug the tmd\re hours froiii stinrise to  srrI1set, :IC the tinie of 

It c m  bc shown that the total awouut of llcnt rcccivcil upon 
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180. the equinoxes, is t o  the total aiiiouiit which woulcl be received upon that surface 
(Con’d.) were the sui1 t o  remain in tlie zenith duriug those twelve hours, as the diameter 

of a circle to  half its circumfereuce, or as 1 to 1.670s. It folloms, therefore, that 
a square foot of surface on tlie Equator receives from the sun, a t  the time of the 
equjiioscs, l,’iSO.474 foot-pouncls daily, : ~ n d  a square mile 40,G3G,750,000,000 foot- 
pounds daily. But this amounts to only .ji-a+x7ii p,zrt o f  the quantity of heat s. 

daily conveyed from the tropics by the Gulf Stream. Jn otlicr words, the Gulf 
Stream coiiveys as m1tdi lleat as is received from tlic s im by 3,131,970 square 
miles at the Equator. The amo~mt thus conveyed is equal to  all the heat which 
falls upon the globe within G3 miles 011 each side or the Equator. According to  
calculations made by Mr. Aleccli, the annual quantity of. heat received by a unit 
surface 011 tlie frigid zone, taking the ine;iu of the vliole zone, is s# of t h a t  
received at  the Equator; conseqnciitly, the quantity of lient conreyecl by the 
Gulf Stream in 0110 year is cqiial to  the heat wliicli falls, on an average, on 
6,873,SOO square iiiiles of tlic Arctic regions. The frigicl zone, or Arctic regions, 
contain S,130,000 sqiiare miles. Tliere is actually, tliercl’ore, nearly as much 
lieat transferrecl from the tropical regions by tlie Gulf Stream as is received from 
the s im by the elitire Arctic regions, the qnautity coiivcyed by tlic stream to 
that received from the sun by tl~ose regions 1)eiiig as 15 to IS. 

Bnt we 11 are been ass~iiiiiiig, in onr calcnlationa, tli:tt the percciitage of 
lieat absorbed by the atmospliere is no greater in the Polar rcgious than it is a t  
the &pator, which is not the case. If \vc ~nnlro due allowance for the extra 
amount absorbed in Polar regions, in consequcncc of thc obliqneness of the RIIII~S 

rays, tho total qixsntity of heat c o n q w l  by the Giilf S treain will probably 
iiearly equal the :111101111 vetl f’roiii tlic sui1 by the entire Arctic regions. 

ty OS lient conveyed by the Gulf Stream vitli that 
conhreyed hg ineniis of ;Grid cnrreuts, tlie restilt is equally startling:.. Tlic density 
of air to that of water is as 1 to 170, mil its s1)ecidc hent  t o  that of mater is as 1 to 
4.2 ; oonsequently, the sniiie amount of lieat that wouilil misc 1 cubic foot of water 
10 ~\~onlcl  mise 770 cubic €eel of air 40.2, or 3,334 ciibic feet 10. The quantity of 
lieat conveyed by tlic Gulf Stre:iin is, therefore, eqwil to that wliich woulcl be 
coll\-cyed by a current of i%ir 3,234 times the V O ~ I ~ I I I O  of’ the G ~ l f  Strcaltl, at the 
same tcinperntiu.o ant1 i n o ~ i n g  witli tlic smic vch!ocj ty. l’:ilting, as before, tlir 
width of the strcam :it Ti0 ni-iles, ai i t l  its tlel)tlr : L t  1,000 feel, aiid its \Telocity a t  
4 iiiilcs ail I~oIu., it f o l l o ~ ~  that), in o r i l ~  to  OOII\’CJ~ 2111 C C ~ I I : ~  :lti~o1il1t of bcilt froin 
tlic tropics by iiicaiis of ni l  &rial curwiit ,  it ~ o i ~ l t l  ba 11c to I I ~ X Y C  a ~ 1 1 1 ’ -  

1~e11t nbont 14 miles deep, :i i i i l  :it tlic tciiipen~tnrc of 650, blolTii1g n t  the rate of 
fo1ir llljlcs a11 ]lonr froin ciw*y p i * t  of‘ tlic I “ ( p t o i -  owi’ t Iic ~iortlicrn 11e~i i iq~Iim~ 
to\varii tiles ~ o l c .  If’ its \-(.locity were cynnl  i o  t11:11 of a gotrtl s:liliug brecae, 
~ ~ l ~ i c l ~  Sir Joli~i  TIersclic.1 states to 1)c xbont I i ~ i i  t,)r-oiic miles :iii Iionr, the cur- 
isent would rcquirc to  be abont 1,200 feat deep. A grcn te~  qnaiititj* of lieat ifi 
1)rob:Jdy coiiveycd by the Gulf Stremi nlono f‘roin the tropical to  tho tcinl)er:itc 

If lye c0m~’arC tlio 

. a11d arctic regions tliari by a11 the :t?ri:iI cnrrciits t h t  f low fro111 tlre 13qu:ttor. 

frolti tropical ~~cgioiis to 11s by ~iicwis of ia1 ciirroiifs. Tlic orily ciir- 
rCTlts rnhicli Ao\v from the Kqn;~tor ia~  refiioiis aw the i ~ p p c ~  cnrrcnts, or anti- 
trades :LS tllcy nro c:illetl; but it is not possible that iiiitch heat can be con- 
J q e d  directly by tlicitr. TJtc I I ~ I W ~  currents of’ t11c5 trade-winds, even at  tlJe 
Eqnatol; i ~ r e  I ~ I V I I ~ ~ P  bclon. the s~lom-Ii~io ; I ~ J -  J l l l l S ~  tlwrcfore lie in  a 
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iso.  carried up by the ascending current a t  the Zquator is not employed in warming 
(Con’d.) the earth, bu t  is thrown off into the cold stellar space above. This ascending cur- 

rent, instead of being employed in n-arming the globe, is, in reality, one of the most 
effectual means that the earth has of getting quit of the heat received from the 
sun, and of thus maintaining a much lower temperature than it would otherwise 
possess. It is in the Equatorial regions that the earth loses as well as gains the 
greater part of its heat j so that, of dl places, here onght to be placecl tlie sab. 
stance best adapted for preventing the dissipation of the earth’s heat into space, 
in order to raise the general temperature of tlie earth. Water, of all substances 
in natnre, seems to possess this quality to the greatest extent ; and besides, it is 
a fluid, and therefore adapted, by means of currents, to. carry the heat which is 
received from tlie-sun to every region of the globe. 

These results show (although they liave reference to  oiily 0110 strc:Liir) that 
the general influence o€ ocean-currents on tlie distribution of heat over the sur- 
face of the globe must be very great. If tlic quantity OS heat trausferred from 
tlie Equatorial regions by the Gulf Stream alone is nearly equal to a11 the heat 
receirecl from the sun by-the Arctic regions, tlicn how eiiorinous mist  be the 
q ~ ~ u i t i t y  conveyed from the Equatorial regions by all the ocean-currents put 
toge tlier ! 

Influelace of tlic Gulf Strcnvi on the Climzte of h’urop-h a paper read 
before the British Association at  Exeter, Mr. A. G. Findlay objects to the con- 
clusions at  which I have arrived in €ormer papers on the subject, on these 
grounds, vie, first, that I have doubled tlie actual volume of the stream; second, 
that I have not t:?ken into account the great length of time that the water 
requires in orclcr to circulate, arid the interference that i t  has to ericouiiter in 
its passage. 

Although I feel satisfied that the actual quaiitiCy of water conveyed from 
the Gulf of Mexico is as great, if 110h greater, than what I have estimated it to 
be, yet the influence of tlic strc:tm on climate, as we shall presently see, is so 
enormous that, for our present purposes, i t  matters little mhctlrer we adopt Mr. 
Pindlay7s cstimatc or mine as the correct one. 

In this case I shall adopt Mr. Pinillag’s estimate, and take tho volume of 
the stream at one-half what I have concluded it to be. The quantity of heat 
con17elyecl nionld still be equal to all the lieat received from the sun within 316 
miles 011 each side of tlie Equator, or equid to nearly olle-hidf of the entire heat 
recei\7ecl by the Arctic regions. 

I may here briefly consitlcr the second oQjection, ;IS it will afford an o1)por- 
tuuity of referring to some importaut consideratiolis bearing on tho nlode by 
which tlie heat of oce:in-cLirrents is distribntcd over tlic 1a11il. 

The olijectioii is, that a stream so comparatiw.?ly small as the Gulf Stream, 
alter spreading out over such a large area of the Atlantic, and moving so slowly 
acros~  to the shores of Europe, losiiig lieat all tho way, would not be able to 
procluce i ~ y  very sensible inflncnce on tlie climate of Enrope. 

Why, the very elfi- 
eieiicy of tlic stream as a heating agent iieccssarily depends upon the slowness 
of its motion. Did the Gulf Stream inove as rapidly along its whole course as i t  
cloes in tlic Straits of I’lorida, it couM proclace 110 SciisibIc effect 011 the cliulaie 
of Enrope. I t  docs not require niuch corlsideration to  pcrceire this. (1 .) E the 
stream during its course continaecl narrow, deep, and rapid, i t  wonld have little 

I :im unablo to perceive the force of this objection. 





330 
Note. 
180. liemisphere. There must consequently, he concludes, be a geiieral tendency in 
( C o n ’ d ~  the air to flow from the former to the lahter place along the earth% surface. But 

the air, in rnoviug from the lower to the liiglier latitudes, terids to take A north. 
easterly direction, mid in this case will pass over our island in  its course. But 
it so I i app i s  that this region of high pressure is situated in the very path of tlie 
southeast& branch of the Gulf Stream ; coiiscqiieiitly tho winds blowing froin 
this region of maximum pressure mill carry directly to Britain tlie heat of tlie 
Gulf Stream. 

It is essential t o  tlie Iicnting of our island, as mcll as the southern portion 
of Europc, that a very large proportion of thavaters of the Gulf Stream shoulil 
spread over tlie surface of the Atlantic, arid iierer pass 111, iuto the Arctic 
regions, as wc shall presently see. 

But even according to Mr. Pincllay’s ow11 tlieory, it is to tlie soutliwest wind, 
heated by the marin watcrs of the Atlaiitic, that we are indebted for the high 
temperattire of our climate. But lie seeins to be under the impression that the 
Atlantic x~onld be able to supply tlie neccssnry lieat inilel,ciidently of tlic Gulf‘ 
Stream. This, I l~resuinc, is the fun(lainenta1 error of all those who doubt tlie 
efiiciency of tlie stream. It is o mistake, Iiomercr, into mhicli one is very apt to  
fall mho does not adopt the more rigid inctliocl of dctcriiiiniiig heat-resul ts in 
absolute measure. When we apply this mctliod we find that the Atlaiitic, witll- 
out the aid of sncli a current as tlie Gulf Streaiii, would be wliolly unable to 
supply the necessary amount of lieat to the sonthmest minds. 

Tile quantity of heat conveyed by the Gulf Stream, a s  TVC liave sceii, i8 equal 
to all the heat receiwd from tlie sun by 3,121,NO sqiiaro miles at  thc Equator. 
Mr. Findlay, liomever, as has been stated, tliiiilrs that I have doubled the actual 
vol~~iiie of thc streaui. Assuming that I have done so, tlic aiuount OS heat car- 
ried by the strcain ~voultl still be cqnal to :dl tlic I m t  received li’oiu tlio suii by 
1,660,035 square miles at  tlie ICqiiator. Tiic iiiem aiinnnl (~ii;~iitity of Iieilt 
received from the sun by the temperate regions pcr miit-surface is to  that 
received by the Equator as 0.05 to 12 j conseqncntly the qiiaiitity of heat con- 
T*eyccl by the stream, taking: Mi-. Piudlayk estimate of its volume, is equal to all 
the heat received from the sun by B,OGS,OGO square iiiiles of tlio ternperate regions. 
The total area of the Atliuitic, from the lntituilu of’ the Straits OS Florida, 200 
miles iiortli of the tropic of Cancer, np to tlic Arctic circle, iiicluding also tlie 
German Ocean, is about S,500,000 sqnare miles. Iii this case the quantity of 
heat carried by the Gulf Streain into the Atlantic tlirougli the Straits of Florida, 
Lo that received by this entire area, from the sun, is :LS 1 t o  4.12, or, j i i  round 
numbers, as 1 t o  4. I t  therefore follows that one-fifth of all the h a t  possessed 
by the wntcrs of tlic Atlantic ovcr tlint area, o w n  ~ ~ p p o s i ~ i g  that t h y  absorb 
every ray that falls upon tlicni, is derived froni tho Gulf Streani. Woixld those 
T V ~ O  call in question the efficiency of tlic Gulf Stream be willing to nilinit that a 
decrease of one-fourth in tlie total amouut of lieat received from the sun, over 
the entire area of tho Atlantic from within 200 miles of the tropical zoiie up to  
the Arctic regions, ~vould not seiisibly aiYcct tlic climato OS Nortliern Zurope ? 
If tlicy w011ld not aillingly adrnit this, why tlicu contend that tlie Gulf Streaiil 
does not affect climate? for tlie stoppge of the Gulf  Stream, titking j t  at Mr. 
Findlay’s estimate, -would deprive the Atlantic of 77,470,G50,000,000,000,000 foot- 
pounds of energy in the form of heat per clay-% quantity eqiial t o  one-follrth of 
all the lieat rcccived from tlic sun by that area. 



331 



332 

Note. 
mo. as its teiiipewturt? rises, iiicrenses inore r,ipidly tliitu the temperature. As a 
(Con’d.) body rises in tempernturc, the ritte a t  wliicli it radiates off’ its lieat increases; 

but the m t e  of this increase is not uniform, but iiicrcases with the temperature. 
Consequently the teui1)er:iture is not lomered i l l  proportion to the decrease of 
the sun’s heat. BUG a t  the comparatively low temlwntnrc with ~vhich we hare 
at  present to deal, tlic error resulting froin nssuming tlie clccrease of temperature 
to be proportionate to the decrease of lieat would not be great. 

It inay be observed, however, that tlic espcrirncnts referred to were made 
on solids ; but, from ccrtaiii results arriwd at  by I h .  Ballfour Stewart, i t  would 
seem that the radiation of a iiiatcrial particle may bc proportionate to its abso- 
lute temperntnre. This physicist found that the radiation of a thick platc of‘ 
glass increases uiore rapidly tlian t’liat of  a thin plttte as the temperature rises, 
and that, if we go on continnally diniinisliing the tliickiiess of the plate whose 
radiation at clifferelit temperatures we are :tscertniniiig, nw find tliat as it grows 
thinner wnd tliinncr tlie rate at whicli it radiates off its lieat as its tempera- 
ture rises beconics less aud less. In otlicr words, :is the plate grows thinner 
and tliinncr, its rate of radiation becoiiics pinore and iiiorc proportiontuk to its 
hbsoliite teniperature. h i d  we can linrclly iesist tlic conviction that if we coiild 
possibly go on diniiiiishing tlie thiclciiess OS tlic plate till we reaclicd a film so 
thin as to e~~ibrace but oiily 0110 particle in its tliiclcncss, its ratc of radiation 
would be proportioii:itc to its temperature. 

Dr. B,zlfour Stewart has very ingeniously suggested the probable reason 
why the rate of radiation of thick plates increases with rise of tempraturc more 
rapidly than that of tliiii. It is this : All substances are niore diatlicriiianous 
for lieat of liigli tcnilxm,turcs th:m for licat of low temperatures. When a body 
is at a low tc1upcr:iturc we may suppose tliat only tlic exterior r w s  of particles 
supply tho mdidion, tlie licnt fiwu the iiitcrior particles beiug a11 stolqmil by 
the esterior ones, the sllbstalicc being very opaque for lieat of lorn tonq~cratiure j 
while at a liigli tcrnpcrature IVC may i~iiaginc tliat part of the lieat from the 
interior particles is allowed to pass, thereby swelling tlie total radiation. But 
as the plate becoines tliiuner and thinner the obstructions to interior radiation 
become less aucl less, aiid as tliese obstruutious :ire greater for radiatioii at low 
temperatures thau for rntliation ;it high tcmlmstures, i t  iicccssarily follows that 
by redwing the thick~icss of tlic plate we assist radiation at  low temperatures 
more than we do a t  high. 

In a gas, where each particle way be assumed to radiate by itself, and 
where the particles staid a t  a considerable distance from one another, the 
obstruction to interior radiation niust bo far less than in a solid.. I n  this C:ISU the 
rate a t  which a gas radiates off its heat as its tcmper:dure rises must increase 
mor0 ~lomly than that of a solid substaiicc. In otlior words, its rate of radiatiou 
must correspond more nearly to its absolute teinperaturc than tli:Lt of n solid. 
If this be tho case, a reduction in the amount of lieat receircd from the sun, 
owing to au increase of his distance, slionlcl tend to produce a greater lowering 
cEect 011 the teiniwratnre of the air tlian it does on tlie tempcrattture of‘ the solid 
ground. But as the temperatnre of oiir cliiiinte is doterniiiied by the tenipera- 
turc of the air, it iiiust follow that tlie error of assuming that the decrease of 
temperatwe wonld be proportionate to tlic dccreasc in the intensity of the snn’s 
heat may not be great. 

It may be noticed hcre, altliough it  does not bear directly 011 this poilit, 
that although the :iir in a i’oom, for cs:iuil)~c, or at the earth’s surface, is vrinci- 
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180. the iueaii of all places oii the s;iiiie latitude, brit, it affords us no information regard- 
Kon’d.) ing the absolute rise procliicecl. In the l’wific, as well as in the Atlantic, there 

are imiiiense iiiasses of wntcr fioiviiig froin the tropical to  the temperate regions. 
NOR, unless we lciiow liow iiiucli of‘ tlic iioriiial tem1)cratiire of a latitude is due 
to oceaii-curreuts, arid how innch to tlie direct lieat of the suii, we could not 
possibly, froin Professor Ilove’s tables, fori11 the most distant conjecture as to 
Iiow mucli of our temper:tture is derived froin the Gnlf Strenin. The overlook- 
ing of this fact lias led to  ;L gcn~ral itiiscoiicel)tion regerding the positive influ- 
ence of tlie Gulf Streaiii on tciiiperatiire. ‘Plie 130 iiiarliecl in titbles of normal 
temperntiire do iiot represeiit the absolute effect of tlie stream, but merely Bow 
inucli the streain raises tlie teiiiperaturc ol‘ our country above tlie mean of all 
pl:ices on the saiiie lntitutle. Other plsces have their teiny)er;iture raised by 
ocean-ciirreiits :IS well as this countrj-; oiily tlie Gulf Stremi produces w rise of 

over and above tl int  produced by other streams in the same 
latitude. 

At 1)reseii t there is ;L tliKcreiicc1 iiiercly of‘ SO0 between the iiieaii teinperature 

clelwntl iiloiie ii1)oii tlie direct 1ie:tt wliioli it  rcccircs froin the suii, there ought, 
according to  theory, to  be a clifr’ercnce of IIIOI‘C t1i:ui 2000. Tlic :iiiiinal quantity 
of Ireat received :it tlic 1Glii:Ltor to that rewired :it tlic I’olcs, supposing the pro- 
portioiiiitc! quantity absoil)cxl by t l iu  :ttiiiosplierc to  be tlie S:LIIIC i i i  both c:~ses, is 
:is 12 to 4.!)S, or say as 12 to 5. Consequently, if tho tcuipcr:itures of the Equa- 
tor ;tiid tlie Poles be talien ;is proportionnte to t h  :tbsolnte :tiiiotuit of heat 
received from the swi, tlicli the t e i i i l ) ~ ~ * a t i ~ ~  of tlie Il:qn:~tor ; L ~ O \ T  that of space 
innst> be to tliat of tlic I’olv5 ;iboye that of space as 12 to 5. \Vliat ought, tllere- 
 ON, to I)c tlie tCiii1)<>1.ittitrCs of‘ tlie Eqiiator a11d tlie Poles, did each place depend 
solely upoii tlio 1ic:it v liicli it reoeivecl directly froui the sun? Were all ocean 
:uid aiJria1 currents stopl)ccl, so tliat there could be no transfercnce of’ heat from 
oiic pu’t of tlic c;irtlQs surfitcc lo tlrc otlicr, what onght; to be the temperatures 
of the Equator and the Poles? TVc caii, a t  Icast, arrive at a rough estimate on 
tliis poiiit, If‘ wc diiniiiish tho qnsn ti ty of w:irin water ooiiveyed from the equn- 
tor id  regions to  tlie temperate and iir(:tic regions, the temperature of tlie Eqna. 
tor will begin to rise xiid the tcin1)ernturc of the Poles to sinlr. It is probable, 
Iio\vcvcr, t Iiat this proc:css wonltl afl’cot the tciiipcmtnre of the I’olcs more then 

tlie Poles, the u e a  over mhicli it is spread becoiiics less m c l  less. But as the 
water froin the Tro1)ics lins to wise tlie tcinpersture of tlm teiiiperate regions as 
well RS the polar, tlic ctiKereiice of e K w t  at  the Equator ancl Poles miglit not, on 
that accoiiiit, bo so very great. Say tliat, as the 
te~~lpernturc of the Eqnator rises one degree, tlie tciiipcraturc of’ the Poles sinks 
O W  ilcgrcc :~nd :L hdf. The iiic:tii : i i i i inal  tciiipcrnturc of’ the globe- is about 
5SO.  TIN 111eaii teiii1)cr:Lture of‘ the I!iqualor is SUO, mcl tliat, of the Poles 00. 
h t  occaii a11d iiCria1 cnrrcnts now bcgin to cease, tlic tcnil~eraturc of the Equti- 
tor bclgiiis to rise and the teniperatnre oC tlie Poles to  sinli. For every degreo 
that the Eqiintor rises the Poles siiili 140; and wlieii the currents are nll  stopped 
niid each place tlepciiilcnt alone upon the direct rays of the suii, the inenii aiinud 
tcinperatnre of‘ the li’cln:ttor7 :ibovo tliat of sl)ace, will be to that of the Poles, 
abow t h t  of sp:ic:e, :is 13 to 5. I\’l~cn this 1)roportioii is re:icl~ed, tlie Eqr1:htor 
will be 3740 ;~bovo tli;~t of sl)acc, niitl the  Po1cs 1,560; for 37.4 is to l6G ;IS 12 is 

of’ tllc IGpator and tl1c. L’olcs; but were C%C.ll 11;Ll’t of tlK? globe7s surface to 

tt \vo~ltltlo thiit of the 1Gqu:Ltor ; f i r  :IS tho IV;WIU wnter ~ ~ O W S  fhi1 the Xquator to 

Let us takc a rough estirn:ite. 
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180. meridian in relation to land and ocean ciirreiits, mhether cold or hot, and other 
(Con’d;) circimistances. A litic drawn ronnd tlie globe tlirongh these various points mould 

be very irregular. At  one place, sach as 011 the western side of the Atlantic, 
where tlie Arctic current prcdoniinatcs, tlic neutral line mould be deflected 
toward the Equator, while on the castcrii side, where mariii currents predomi- 
nate, the line moulcl be deflected toward the north. It is a difficult probleiii to  
determine the inem position of tliis liiic j it prob:\bly lies soniewliero not far 
north of the Tropics. 

I@uence of tlic Uulf Stream on the c lkmtc qf the Ryctic Reyiom-Does tlic 
Gulf Stream pass into tlie Arctic regions? Are the seas arouuil Spitzberg.cn 
and North Greenland heated by the warin water of the strenni ? 

Those who deny this, nevertheless admit the csisteiice of an Arctic current. 
They admit that an immense mass of cold mater is coirtinutllly flomiug south 
from the Polar regions around Greenland into the Atlantic. Then, if it, is 
admitted that there is :L iiiass of’ mater flowiiig across the Arctic circle from 
north to south, it iiinst also be admitted that there is an eqiial mass flowing 
across from south to north. I t  is nlso evident that the watcr crossing from 
south to iiortli must8 be warmer tliaii the water crossiiig from north t80 south j 
for the temperate regions :we wariner t11:~ii the Arctic, and the oceaii in tcm- 
perate regions m:wincr than tlie occaii in the Arctic ; coiisequeutly t81ie c‘clrreu t 
whicb flows into the Arctic seas, to compensate for the cold Arctic current, 
must be a n’armcr current. 

Does tliis compensating warw cur- 
rent proceed froui tlie Atlantic, or from the Pacific ? If  i t  proceeds from the 
Atlnutic it is simply tlie wirni water of the Gill€ Stream. \\re uiay c:ill it the 
~ar111 mater of the Atlaiitic if‘ we clioosc; but tltis cnnnot inaterially n8Eect the 
qiicstioii at  iww, for tlic lieat whicli tlte w t c r s  of the Atlantic posscss is 
derived, as 11-e 11av(? SCCII, to an ciioriiims cxten t, froiii the wntcr brought fi-oni 
tlie Tropics by tlio (hdf 8trc;m. Tlieii, if we tleng tlint the wwni compensating 
ciirrciit coiiies fi-on1 t l i t :  Atlantic:, we inlist nssiume t l int  i t  coines from the Pacific. 
Cut if the cold current flows froin the Arctic rcgions into thc Atlantic, and the 
warin coiii1)cusatiiig ciirreiit f ~ o m  tlie Pacific into tho Arctic regions, tlie higliest 
temperatiire slioultl be fouiicl 011 tlie l’noiAc+ side of the Arctic rcgiow, : r i~c l  H o t  
oil t h e  Atlantic side j h i t  the revers(: is t l i c  (::Isc. 111 tlic Atlniitic, for exniiiple, 
tlic 410 isotlicrninl liiie of‘ i i i (~; i i t  n i i i tn ; i l  tcbiriprr:itiii.c roaclics to 1:btitiida (is0 30’, 
wIii1e i i i  tlta Pacifio i t  nowliere goc1s bcgoiitl I;it,itutle No. The 370 isotIici111n1 of 
iiw:iii :~iinii:~l teniper;ttiirc rcaclirs to latitnclv 750 i n  tlic htbl:l:llltic, bnt in the 
Yacific it does liot pass bcgoud 610. f\iicl the 140 isotlieriiinl reaches the irortli 
of Spitzbergeii in latitixde Soo, wltcreas on tlic 1’:icific side oftl ic Arctic regions . 
it does not rc:icli to Intitntlc 720. 

On no poiitt of tlic cwtli’s snrf;tcc docs the 1iie:ui aiiiiiial teinl~erature risr 
SO high above tlw nor~nal as i n  the Nortl!erii Atlniitic, jiiist at the Rretic circle, 
a t  a spot bclicved to be ill tlic initldlc of tlie Gulf Stre:Liii. This place is no less 
tllari 220.5 above tlie iionnal, while in tlie Nortlicrn Pacific: the t e ~ n p e r a t ~ r ~  
does not aiiywlicrc rise iiiore tllaii !IO :zborc tlic noriii;11, These facts 1)rovc 1,liat 
the \$qiriji current pnsses np the Atlantic iiito the Arctic regions, aatd not up the 
I’acific, or a t  1c:ist that the I:~i‘g~r ainoniit~ of warin water iuiist ‘pass into the 
Arctic regious throngli the Atlantic. 111 otlier words the Gulf Stream is the 
warm compens:tting currelit. Not oiily must there be w imrm strealu, bl1t one 

Is the Gulf Streain this wnrip current ? 



Noteo. 
of very considerable magnitude, in order to :ompensate for the great amount ofiso-s4. 
cold water that is constantly floviug from the Arctic regions, and also to main- . 
tain the temperature of those regions SO much above the  temperature of space 
as they actuallJ are. 

No doubt, when the results of the hk? dl.eclging-expeditioll in the North Sea 
are published, they mill cast mnch additiolial light on the direction and’ charac- 
ter of the carreuts forming the northeastmi brauch of the Gulf Stream. 

uiiit surface to that received at the equator, a s  we have already seen, is as 5.45 to 
12, assuming that the percentage of rays cut o d  by the atmosphere is the same 
st botli places. In this case tshe niemi aiiiiiial temperature of tlie Arctic regions, 
taken as a n-hole, ~voulcl be about -4390, did those regions depend alone for 
their temperntnre ixyon tho heat received dii.ectIy froin the SUL But the tem- 
perature would not eveii reach to this ; for tho percentage of r e p  cut off by the 
aimosphc~~ in Arctic regions is generally believed% be greater than at  the 
Eqimtor, and consequently the actx~al menu quautity of heat received by the 
Arctic regions will be less than 5 5  of whnt  is receimd at  the Equator. 

I n  the article 011 L L  Climate,” iu the &c@yedin Britu9tnicu) there is a table 
cdcdateil upon the principle t h a t  the quantity of heat cnt off is proportiouato 
to the namber of &rial particles t8het the rays h:we to eticouutcr before reacbiug 
the surface of the cnrtli-that, as a general rnle, if the tritcts of the rays follonr a11 
:trithmeticd progression, the diminished force with ahich the rays reach the 
g1mnd Till foi-m B decreasing geometric:L1 progression. Accordiug to this table 
a h i t  76 per cent. of the suu7s rays are cut off by the atmosphere in Archie 
l‘egiO11s. Rut if 75 per cent. of tho r8ys were cut off by tho atmosphere in Arctic 
regions, theu direct rays of the sun could not maintain a inem temperature 
looo i~bove t11nt of space. But t,liis i s  no doubt by far too high 8 percenhage for 
tlle q ~ a n t i t y  of lieat cut off) for rcceut discoveries in regi~rd to the absorption of 
radiant heat by gases :L~ld vnpors prove that tables compntcd on this principle 
lnust be iilcor1,ect. resealylics of TyncIaIl and Melloni sliom that Then rays 
pass through ally SllbstallCC, the absorption is rapid at  first; but the 1’ays are 
mon “sifted,?? as j t  is C;,JIC(I, aud they t~ien pass onward with brit little further 
obstruction. Still, 1iorG)-er, o.Rring to  the dense fogs which prevnil iu Arctic 
regions, tho quantity of lipat cttt OE must be considerable. 

If as much as 50 per cent. of the suds rays me cut off by t,11e a t ~ ~ o s p h e r s  in 
Arctic regions, the ~ I L I O I I I ~ ~  of lieat recciJd directly from the sun is not su8ficimt 
to meiutain m me:t11 311111la1 te1iq)wature d -1000. Co11sewently the Arctic 
regions must, clc11end, to a11 ~ I I ~ ~ I ~ I o L I s  estent, rrpo~ O C ~ : Z U - C I I I ’ ~ C I ~ ~ S  for their tem- 
perature. 

The ayerage quantity of heat received 11s the Arctic regions as a whole per . 

P! 

* c Y t * *. 8 

”’ I alii 1)reparilIg l1lplnoir L 011 . t~ ie  espIoratioiis uortll of’ Spitzbergen:“ 1sla 

nlld  ill ]lot enter here 011 details. 

432. 
I”’ Colapare Gi:Umprecht in tho ~6 zejtscllrif‘t fiir. E r r l k ~ ~ d e , ”  1856, WL 3, P. 182. 



B. 

REFERENCES AND NOTES TO THE FIRST SUPPLEMENT TO 
DR. PETERMANN’S PAPER: THE TEMPERATURE OF 

THE NORTH ATLANTIC OCEAN AND 
THE GULF STREAM. 
BY A D M I R A L  I R M I N d E R  

Notes. 
f85-94. ]E5 Havet’s Stroinninger af Capt. Irminger. Xyt Archiv for Sovosenet, 1853. 

186. ‘V6Already on the chart appended to my memoir “Havet’s Stromainger” I 
have indicated some bands; on the same chart it may also be seen how the tem- 
perature is getting lower the nearer Greenland is approached. 

187. 187 Investigation of the currents of the Atlantic Ocean, by James Renilell, 
F. R. S., London, 1832, p. 165. 

188. 188 Findlay mentions that the temperature a t  the depth of 1,200 feet WBS 

fourid to be only 550, while on the snrface of the Gulf Stream it reached 770.4. 
(Proceedings R. G. S., vol. xiii, No. 3.) In the Florida Straits, vherc the velocity 
of the Gulf Stream is greatest, the temperature at 4,800 feet was found to be 
only 380.1. (Coast Survey Iteport, 1859.) 

18% Havet’s Stramninger. Nyt Archiv for Sovoseuet, 1853, p. 127. 

190. 19‘JProceedings of the Royal Geographical Society, London, 1869, No. 3, p. , 
231. 

191. lalA voyage of discovery toward the North Pole, by Captniii Beechey, 
’ R. N., F. R,. S., London, 1843, 1). 343. 

192. ‘”An acconnt of the Arctic regions and nortlierii whale-fishery, by W. 
Scoresbyjunior, I?. R. S. E., Ediaburgh, 1880, p. 210. 

193. 193 Havet’s Strijmninger. Nyt Archiv for Sijvosenet, 1853, p. 124. 

194. lg4 Strijmninger og Iisdrift ved Island, af Commaudeur Capitain C .  frminger, 
Nyt Archiv for SSvosenet, 1861. 



C. 

REFERENCES AND NOTES TO THE SECOND SUPPLEMENTS 
TO DR. PETERMANN'S PAPER : THE METEOROLOGI- 

CAL OBSERVATIONS OF TOBIESEN. 

Notes. 

'" Kongl. Votenskaps Akadeniiens Handlingar, (Transactions of the Royd 195-98. 
Academy of Sciences,) 18G9, No. 11. Tho t,ranslation of the introduction from 
the Swedish is by Dr. 0. P. Prisch. The table has been newly arranged by me, 
and the observations (origindly in Celsius's scale) turned into Fahrenheit's scale. 

'Iw The correction is by Professor Mohn, Director of the Meteorological Insti. 198. 
kite at Christiania. 

lS7 The observations for the position were obtained in unfavora*ble weatLbe, 197. 
and are therefore not ontirely reliable. 



D. 

REFERENCES AND NOTES TO DR. TON FREEDEN’S 
DISCOURSE. 

Notes. 
199-201. lgO Besides the well-known expedition of General Sabiiic aid Colonel Olaver- 

ing for pendulum and lnagnetic observations iu 1823, (see note 99,) by which the 
sea along the east coast of Greenlaud was found to be na17igable to and beyond 
the parallel of latitude 750 14/ N., therc are on record for that region the dis- 
covery, in 1G3.5, of Edam Laud in latitude 770 40’ E., arid longitude 200 40/ W., 
and of high land seeu 1670 in latitude 790 10’ N., and longitude 210 50‘ W. 
Scoreabg, home17er, discovered iu IS23 errors of longitude in the charts of Green- 
land amounting to 140 ; and the late S,n7eclisli expedition, whcn making deep-sea 
soundings off Prince Charles Foreland iii longitude 40 to GO E. of Greenwich, 
believed themselves to be bnt 160 iiautical miles from the Greenlancl coast j as 
in latitude 790, one clegrce of longitude is cqtial to about 12 nautical miles, the 
coast might 6e loolted for there as far cast as longitude 100 W. of Greenwich. 

The question also remains yet to be solved whether Grecnland is an island, 
the north coast of which turns in about latitlide 800 N. to the mestward, perhaps. 
to the Eennedy Chaiinel, whcYe Morton, one of Dr. Kaiie’s iiieu, reported to 
have hcard and seen tlio free Northern See iirolling along with the motions of 
the infinite occaii ;” or whether General Sabine is correct in assuming (because 
he did find no current a t  all in tlic summer along the Greenland coast) that in 
about latitude 760 N. it makes out fm t o  the eastward; or, lastlr, whether Dr. 
Peterrnann’s hypothesis turns out to be true, according to which Greenland 
extends past the Pole to Wrangell’s Land, lately discovered by Captain Long iu 
the vicinity of Behring’s Straits. 

200 Gillis Land is frequently c:illed (‘ the mythical.” The first :tccounts of 
land seen east of ‘Spitzbergen date from 1707 ; subsequently it has becn seen by 
the Swedish expeditions, which even attempted to tracc and locate tho coasts j 
but no one has thus far set foot upon it. (Compare note 126.) 

200. 

SOL.  20*Ths reports on the currents in the Northern Sea differ inucli in the 
various parts, and for the various scasoiis. The exlmlition, as will be seen from, 
its journal, (see abstract in note 206,) has found prevailing in tlie eastern part of’ 
the sea a warm current to the north and northeast, and in the western part a cold 
compensation current to the sonthivest. General Sabine, on the contrary, states 
as follows: “Notwithstanding the manly reportb, by whalers, of a strong southerly 
current running constanbly along the east coast of Greenland, TVC never found 
there a current, most surely not ne& the coast, with the exception of a single 
day, mhen the cliffercncc of latitudes by observations was eighteen miles greater 
t,han by dead reckoning; the tides, also, wc found scarcely perceptible, the rise 
and fall amountiilg Only to three feet.” And at another place : “The winds only 
appeared to cause now and then a weak current.” Lastly, in a private letter to 
Dr. Petermam : “No cnrreut \vas found on the entire route from Spitzbergen 



341 

city of thc current 
in the .prccciding 

; Dnte, j---------l_ 
Long. frc 
Greenwil 

I I I 1 Cat. 
I 

city of the cnrrent 1 

I 
D R l C .  ~ 

Long.from in the preceding 



342 

Notes. 
201-0. The currents recorded above apply to the interval from noon to noon j for 

instance, the first record, E. 30 miles," is for the distance between the position 
of the ship at  noon of May the 25th, and that a t  noon of May the 26th. This 
first observation is remarkable in direction as well as in force. The vicinity of 
the coast which is studded there with islets and abounds in deep inlets, may 
cause the general current to be deflected locally in  the stated direction. 

202. 202 The coinmander of the North German whaler Hannowr expressly stated 
'' that there had never been so much ice everywhere as during this year." 

Previous to speaking that ship, when the Greenland was yet drifting in the 
ice, she came, hid by the fog, in the vicinity of an English vessel, also drifting 
with the ice, the mate of which, supposing her abandoned, came with some 
sailors. to take possession, and was much astonished when he saw the heads of 
the crew, one by one, appearing over the hamniock nettings. 

20s. 2"3Amoug other things a pumpkin was seeIi, but could not be fished. The 
drift-wood consists principally of pine wood, (branches, trunks, and roots,) 
smooth and knott'y pieces, piled up in great quantities, especially on the east 
coast of Spitzbergeu and the small islands north of it, and coming mostly from 
the Siberian main. Scoresby found it as low as latitude GGO N. in longitude 40 
W. of Greenwich. 

204.  
' 

204 Scoresby also iiieutions fields of ice of forty miles in length, and 700 to 
800 square miles in area, (more than half as large as the State of Rhode Island.- 
HYDROGRAPHIC OFFICE.) 

205. 205 Mr. Petermann supposes that whaling vessels have been higher north 
than 1at-it.ude 810 N. 

200. zoli A complete copy of the journal of the expedition, embracing all the obser- 
rations which usually merc talien at  regular intervals six times a day, mould 
require too inuch space. 

The following is an abstract, containing the position of the ship at noon of 
each day j tlie direction and force of the mind at  noon; the reduced obsermtion 
of the barometer in English inches, a t  noon and the daily mean ; the1tempera- 
ture of the air a t  noon the daily mean, the normal mean temperature of the 
place according to Dove and the difference of the two latter, all in Fahrenheit's 
scale ; the teniperature of the surface of the sea a t  noon, and the daily mean j 
the number of hours of fog, (l?.,) rain, (R,,) snow, (S.,) and hail, (H.,) of each 
day ; and the average state of the sky, (the form of tlie clouds and the propor- 
tion of the sky obscured:) 

Should a meteorological Institute wish to obtain more deta(i1ed data, tlie 
North German Seewarte will very cheerfully furnish them as far as able. The 
daily mean barometer readings, and the daily inem temperature of the air end 
of the surface of the sea, are computed by the formula t (16 hours + .20 hours 
+ 0 hours + 4 hours + 8 hours + 12 hours.) 

, 

. 
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for miles. 

feet. 

47.' 0.4 
46.6 1 2.0 

44.1 I - 3.2 

cu . ,  s t r  ..... 
cu., Ni ..... 
Cu., Ni ..... 
Cu., Ni ..... 

Cu. ,Ni . ,Ci  . 
Ni ......... 
cu.,  CI.,St 
Cu., Ci., St  
cov ........ 
cov ........ 

c o v  ........ 
Cum ....... 

Cum ....... 
c o v  , . . , . , . . 

\ 
~ c o v . .  ...... 

2 29-87 29.84 
a9.47 29.5 

7 29.67 29.71 
1 29.93 29.8 

1 4 29.52 29.5 

1 8 

, 0 29.42 29.48 1 36 
2 29.70 29.72 

1 

I 

'9.3 ' 33.4 I- 4. 
'8.4 133.4 1- 5.' 

s. 24 .......... COT ........ 
F . 1 6 , S . S  .... COV ........ 
F. 24 .......... c o v  ........ 

I 



Date.  

.. 
d l . ,  c u .  ..... 
i og  ......... 
d 0 V  ......... 

lune 15 
16 

'7 
18 
'9 
20 

21 

22 

23 
24 

25 

26 

'7 

28 

29 
30 

ulp I 

2 

3 

4 

5 

- 

4 
10  

I O  

Position a t  noon. 

Tog.. ....... 
:ov ......... 
:ov ......... 

0 ,  

74 7N. 
73 51 N. 

73 43 h'. 
73 36 N.  
73 34 N. 
73 20N. 

73 11 N .  
73 4 N .  

73 31 N. 
74 13 N .  
74 12 N. 
74 36 N. 
75 'j N. 

7 j  52 N. 
75 ION. 
7 j  8N. 
7j a N. 
i 5  34 N. 

76 34 x. 

76 3 N .  
7 j  40N. 

io 
I O  

io 

0 ,  

5 4 w. 
5 40W.  

5 39w.  
5'47 m. 
5 sw-. 
6 IZW.  
6 18W. 
6 g W. 
j 2 7 w .  
'4 13 w. 
'4 o w .  

'3 j j  w. 
2 jzw. 

2 I1 m. 

6 11 W. 
I 47 w. 

2 52 E. 
9 '7 E. 

j j2 E. 

8 7 E. 
2 59 E. 

Absfrarf .f thc j o u m o l  ?f the First Crrrnan Nortk Polar Ex$edition, 1868-Continued. 

Wind at noon. 

-I- 

C 

e 
.- I 
0 

a 

N. % E .  
N.NW. 

I%-. 
S.SE. 
NE.  
ISW. 
Calm. 
N.KE. 
S. 
E. b p S .  
NE.  
E.SE. 
SE . 

Calm. 
S. 
S. 
I\- . MY. 
E. b y S .  

XW. by  V 

N,. by I V .  
N. b y E .  

- 

N I 

0 

0 
al 
L1 
0 
r 

u 

- 

6 

3 

2 

1 

6 

5 
0 

I 

2 

3 
6 
2 

2 

0 

4 

7 
6 
2 

2 

4 
6 

- 

Rarometer. 

I_ _- - 

E 

E" c 
0 

= *  z __ 

29.62 
29 .84  

29.78 
29.97 
29.7i 
29.94 
j0.16 

30.03 
29.95 
29.81 
29.72 
29.89 
30.02 

30.0j 
29.75 
29.62 
29.84 
29.52 

29.42 

29.63 
29.81 

29.80 
29.95 
29.75 
29.95 
30.13 

30-04 

29.93 
29.8; 
'9.72 
29.89 
30.02 

jo.02 

29.74 
29.6j 
29.81 

29.53 

'9.44 

29.43 1 29-41  

29.44 1 29.44 

I 

Temperature of air. 

E' 
e 
< 
- 

32 
30 

37 
37 

3; 
34 
33 
3' 
32 

35 

34 
37 
35 

35 
33 
35 
34 

36 

33 

35 
32 

- 

9 
B 

z >I E 

- 

30.2 

30.6 

33.6 
30.6 

34.5 

33.1 
32.0 

32.4 
32.2 
33.6 
35.0  
33.4 
32.0 

32.9 
33.1 
34.2 
33.4 
34.9 

54.7 

33. I 

31.6 

- 

___ - 

e, 

5 s  
E t .  

e 
z a  -- 
0.3 -10.1 

18.3 - 7.7 

18.5 - 4. ;  

;g.o - 8.4 
19.2 - 4.7 
,9.6 - 6.5 
19-9 - 7.9 
,0 .3  - 7.9 

0.5 - 8.1 
.0.3 - 6.7 
.O.I  - 5 . 1  

i9.7 - 6.; 
19-4 - 7.4 

18.7 - j.s 
19.6 - 6 . 5  
10.1 - j . g  

10.1 1- 6.7 
, O . I  I- j.2 

~ 

I .  
i8.7 i- 4 . 0  

19.8 1- 6.7 

Temp. of 
sea. 

C 

B 
8 
x - .- 
- 

29.1 
29.3 

:9.7 
30.0 

29.7 
29.7 
30.0 

30.9 
31.3 
31.8 

31.8 
31.6 
30.2 

30.6 
32.6 
33.6 

34.5 
36.1 

33.8 

32.0 
37.7 

- 

,. I O  ......... 
.............. 

.............. 

.............. 
3 .  17 ......... 
i. I8 ......... 
7 . 5  .......... 
7 . 6  .......... 
7.  3,s. 2 .... 
? . I 5  ......... 
7.9 .......... 
7 . 9 , R . z  ..... 
7.  24.. ....... 

7. 24.. ....... 
?. 24 ......... 
7 .  24.. ....... 
s.3 .......... 
3.2 .......... 

j:, .......... 

>.2 .......... 
j . 6  .......... 

State of sky. 

........ 
h m  ........ g 

:urn I g  

Notes. 

Beset by ice. 
Midnight saw coast of Pendulum Island. 

Warping. 
Current of g to IO miles in 24 hours. 
Warping. 
. * D o .  

Short tacks out of the ice. 
At IO hours a .m.  free of the ice. [S miles. 
Backing along the eastern ice-barrier ; made 
Sea dirty-green with transparent bluestripes. 
Off and on along the ice. 
Sea dirty-green. 
240 fathoms, reddish clay with pebbles; 135 

r jo  fathpms, same bottom ; sea dark-green. 
Sea dark-green, covered b y  aslimy substance. 
First attempt for Spitzbergen. 
The sea gets bluish and transparent. 
The sea gets more blue and wanner ; much 

DriR-wood ; saw Spitzbergen, (Sharkstooth 

joo fathoms, mud and pebbles. 
Many soundings; entered the ice ; deceptive 

(Hold with hope.) 

fathoms, the same bottom. 

sea-weed. 

Peak,) distance 20 miles. 

appearance of land. 



Wind at noon. Barometer. 

S. 12 .......... 
F . r  ........... 

F. I ........... 
R. 11. ......... 
F. 16.. ........ 
F. 6 , R .  2 ..... 

F. 12.. 

F. I I  .......... 
F. 12.. ........ 

........ 

Ci.,Str ...... j 8 
St . ,C i . ,Cu . j  6.5 

Str.,  Cu ..... I 7.5 
COV. ....... .] IO 

Cov.. ...... .I IO 

Cov ......... i 10 

1 

i 
.... Ci.,Str..  j 6  

Ci. ,Str . .  ....: 8 
C o r . .  ..... . . I  10 

I 

3 

o 

9 
0 

5 

I 

29.66 

29.98 
29.49 

29.80 

29.85 

29.42 

~ . 4  ........... 
............... 

R . I  ........... 
R.  3 ........... 
F. 9, R .  3. .... 
F . T ~ , R . Z , S . I .  

Cum ........ 1 9 

C i . , c u  ...... ' 9 

Cov ......... 1 IO 

Cum ........ 9 

c o v  ......... 10 
Cov. ....... ./ LO 

I 

F . 5  ........... 
F .  I ........... 
................ 

Ci.,Cu ...... ' 6 

Ci. ,cu ...... 1 5 
Ci.,Cu ...... 1 6 

! 

I- 
\ Position at noon. Temperature of air. 

Temp. of 
sea. 

- .- 
d c I State of sky. 

- 

C z 
h - .- 
3" __ 

32.0 

3 4 . 5  

35.2 
40.6 

32.9 
34.5 

- 

9 
8 
6 
R - 
- 
29.62 
29.87 

29.92 
29. jo 

29.46 
29.80 

29.86 

29.9.4 
29.78 

29.6; 
29.67 
29.4. 
29.3: 
29.3 
29.5 

29.: 
29.f 

. ip' 

ip 1 Date. 

I 

- 

C 

d < - 

34 
35 

39 
37 
36 
34 

36 

40 
39 

47 
41 
i I  

3E 

3; 
31 

I 3  

- 

E 

B 

6 
x - .- 
- 

33.1 
36.0 

37.2 
37.2 
34.9 
34.3 

36.5 

36.7 
36.1 

40.8 
39.8 
39.8 
39.5 
36.1 

34.' 

1 36. 

- 

0 

C 
c 
4 
- 

32 
34 

35 
40 

32 
34 

u a 

0 L. 
-. 
G 
n 

- 8.3 

__ 

- 5.4 

- 5 . 2  

- 2.7 

- 4.7 
- 4.9 

- 2.9 

- 
; - 

41.4 
41.4 

42.4 
39.9 
39.6 
39.2 

39.4 

0 ,  0 ,  

7 j  38N.  23 37 E .  
75 39'u. 19 zj E. 

75 2 9 x .  ' 1 7  42 E.  
76 3". 13 42 E 
76 j3N. 13 j o  E. 
77 25N. r4 IO E. 

77 21 N. 13 jj E 
1 

' July 6 I 
I 

Thick ice ; turned back. 
Tacked d o n g  the ice ; sounded in 8j fathoms, 

Surrounded by  ice ; many seal. 
T w o  large icebergs ; storm. 
Drift-wood ; whales ; 100 fathoms, mud. 
Close to the land, through the ice which ge$ 

Some ice near the land; shore free; y 

Anchored off Middlehook in j Fathoms. 
Ascended Middlehook, and made other ex. 

Calm ; sea-tang ; many grampus ; long sea. 
Calm. [cold 
Sea blue and green, varying from warm t c  
Seablue; somewhales; sea-tang; near theice 
No bottom at 4~ fathoms ; sea green. 
Second attempt for Greenland ; much ice ti 

No ice in sight; sea blue ; drift-wood. 
No ice in sight ; sea blue, with green stripes 
Passed drift ice, then much ice with seal ; se 

Wates blue and green ; field-ice to the west 

black clay. 

less toward north. 

fathoms, pebbles. 

cursions. 

westward. 

green. 

ward, 

7 

8 

5 
I C  

I> 

I 

I 

I 

W. by  S. 

Calm. 
E. 
Calm. 
xw. 

Westerly. 

NW. by 3.  
NW. 

36 

36 
35 

j j .6  

36.0 
34.3 

39.7 ,- 3.0 
39.9 - 1.8 

40." 0.6 

39.2 ! 0.6 
36.3 2.9 
36.7 - 0.6 

39.4 ' 0 4 

57.6 '- 2.5 

- - - I  - 
5y.z I- "' I 39 I 37. 

................ ICi.,CU ...... i 5 

! 



~ - _ _  

;reat bight in the ice; worked in and oui 
again. 

ce to th’e southwest and northwest ; refrac- 
tion of the rays of the sun. 

Between drift-ice ; sea green ; no bottom a1 
400 fathoms. 

[n the ice ; sea green. 
Laying-to on account of fog and rain. 

Sea bluish-green ; in the ice. 
Sea green ; thick ice. 
Field-ice to the west as far as the eye could 

Land in sight. Hold with hope to Cape James. 
200 fathoms, soft clay ; deep-sea temperature 

Thin, new ice. 
Beautifully clear weather ; in the ice. 
No bottom a t  400 fathoms. 
Attempt to reach Greenland in vain ; out of 

Second attempt for Spitzbergen. 
Shipping seas ; sea blue. 
Sea bluish-green ; high seas from the east. 
Sea dark and light-green. 
A knotty piece of drift-wood. 

Do. 

reach. 

33O.I. 

the ice. 

42.1 
41.9 

- 8.3 
- .9.2 

41.4 
41.6 
41.6 
41.2 

41.5 
41.7 
41.4 
4 z , 3  
40.1 

- 6 . :  
- 6,c 
- 5 . 2  

- 4.: 

- 4.: 
- 4.1 
- 5 . .  
- 6. 

- 4. 

Ahstrrrrt of tke journal of the First Geminti florth Polar Ex$cdition, 1868-Continued. 

L_ 

3ate. 

__ 

uly 25 

26 

97 

28 

29 
30 
3‘ 

.ug. I 
2 

3 
4 

5 
6 

7 
8 

9 
IO 

I1 

12 

I? 

Wind at noon. State of sky. 
- .- 
6 c 
0 .- 
E ?  
b i g  
‘-Oa 
“0 3 

5 
vi LI 

a 

7.2 ........... 

7.17.., ...... 
.............. 

.............. 

.............. 

.............. 
R . 6 , F . r  .... 
F. ZI ......... 
F.9  .......... 

5 .6  .......... 
F. 14 ......... 

F. IZ ......... 
F . 2  .......... 

F . 3 , S .  I .... 
.............. 

.............. 

.............. 

.............. 
R . 3  ......... 
R. I, F. z . . .  

remp. of 
sea. 

Temperature of air. Barometer. Position a t  noon. . -_ 

d 
E 
0 

h .- .- 
d - 

36.3 

35.8 

36.7 

33.8 
36. I 
38.1 

35.6 
33.8 
32.; 

34.; 
31.1 

34.1 
35.t 
36.: 
37.1 

37.‘ 
37.: 
36.c 
35 .! 
36.t 
- 

- 
3 

; 
$ 6  

5 5  
L -  
a -  

5 - 
IO 

1 0  

3 

3 
.... 
5 
IO 

10 

I O  

5 
IO 

I 

2 

0 

8 

IO 

9 
IO 

9 
9 
- 

- 

! 

b 
- 

5 

3 

0 

I 

8 

I 

3 
2 

5 

3 
0 

2 

2 

2 

e 

9 

5 
c 

- 

- 

d 
0 

2 - 

39 

37 

43 

37 
37 
41 

37 
34 
34 

34 
3; 

3E 
3f 

3i 
3i 

3: 
3‘ 
3( 
3’ 
3’ 
- 

- 

3 
2 
2 - 

37 

37 

37 

34 
37 
37 
34 
36 
32 

32 
33 

33 
33 
35 
38 

38 

35 
37 

37 
37 
- 

Notes. 

d 

E 
0 .  

.- 
u 
.- 

____ 

iw. 

W.SW. 

Calm. 

SE . 
S. 
s.sw. 
N.X;E. 
N . 
N \T . 
S W  . 
Calm. 

NIT. 
w . 
SE . 
N.h’E. 

N.E;E. 
N.  
N.  
NE. by X. 
N.NE. 

u 

d __ 
I 

29.56 

29-42 

29.72 

29.85 
29.50 
29.46 
29.65 

29.46 

29.74 
29.80 

29.70 

29.73 
29:80 
29.86 
29.88 

29.74 
29.84 
29.89 
29.99 
29.97 - 

__ 
,, 

29.53 

29.48 

29.75 

29.81 
29.51 
29.46 
29.65 
29.68 
29.52 

29.70 
29.75 

29.72 
29.82 
29,87 
29.87 

29.73 
29.82 
29.89 
29.98 
30.00 

O f  

75 25N. 

15 3N. 

74 42 N.  

74 3 4 N .  
74 eo N.  
74 I O N .  
73 53 N. 

73 3 j N .  

73 I 9 N .  
73 23N. 

73 25 N. 

73 zoN. 

73 4 0 N .  

73 23N.  

73 EN. 

72 47 N .  
72 22 N. 
72 3 0 N .  
12 33N. 
73 ’5 N 

;ov.. ...... 

,OX’. ....... 

3 r .  ........ 

Sir.. ....... 

Ci., St., Cu. 
cov ........ 
cov ........ 
c o v  ........ 

Ci., Cu.. ... 
cov.. ...... 

Cir.. ....... 
Cir ......... 

Ci.,Cu.. ... 
c o v  ........ 
Cum ....... 
Cum ....... 
Cum ...... 
Cum ...... 

............ 

............ 



I 
Barometer. Temperature of air. 

I 
Sea blue ; drift-wood. 

Sea blue, then varying from blue to green. 
Prince Charles Foreland in sight. 
Many soundings ; pebbles and shelh. 
Off Moffen, then to Henlopen Straits. 

I Much dsift-ice. 

1 'wind; drift-ice. 
, Rav-ice in the bights. 

i 
%c 

i Do. 

a b  in the Straits, outade fresh northwest 

27 Calm. 
28 Calm. 
29 Calm. 

30 Calm. 
31 s. 

:alm under the lee of Cape Tonel l ;  h o d  

Jnder sail, seeking shelter from the drift-ice 

remperatute at the glacier, 3p .m, ,  2p.2: 
Firm ice to the east and east-southeast. 
Little ice in the Straits. 
2alm. 
Often beautifully clear; the range of mount- 

Rlack clay between Capes Torrelland N'aigat 
Soundink ; soft clay and coarse sand. 
Fog ; drift-ice. [tent of ice .  
Ascended the mountain to ascertain the ex- 
Discovery of Bismarck Straits. 
Sailed around King Willim's Island. 

and ebb-tidesoutheast and northwest. 

and wind. 

ains distinctly visible. 

- 
n 

Sept. I 79 3 N. 21 ZW. N. 
2 .................... s. 
3 .................... Calm. 
4 79 3 N. 21 2 W .  Variable. 

Temp.of 
sea. 

__I 

N 

0 
' E  

Pate .  

-___I_ 

0 ,  0 ,  ! I  0 0 

AUg. 14 73 51N. I 4 3 W .  NW. 
15 75 36hT. o 6TV. SW. 
16 77 37N. 4 4 8 W .  S.SW. 
17 79 6N. IO 6 W .  S.sTV. 4 19.97 29.96 38 37.2 
18 80 ON. 14 1 7 T .  NU'. 2 30.01 30.01 35 34.5 

........ 
22 79 2oN. 2 1  1 7 w .  N-. 
23 79 20 N. 20 jz W. 

0 29.85 29.88 35 31.3 34.2 - 2.9 32 31.7 

29.94 29.94 33 3°*6 34.O - 3.4 31 31.2 
30.03 30.01 35 33.0 34.0 - 1.0 32 3a.c 

0 29.96 29.81 33 30.6 34.0 - 3.4 32 30.1 

2 29.95 29.96 3' 30.6 33.8 - 3.2 32 32. 
6 29.81 29.80 35 33.8 33.8 0.0 ......... ......... 32 32s _. c o v  
3 29.76 29.81 36 34.2 33.8 0.4 33 33.1 R. 6,s.  4 ..... ...... 
o 29.93 29.89 36 33.8 33.6 0.2 33 31.9 F. 16 .......... Cov. ,Fog .. 10 

1 29.81 29.82 37 36.3 33.6 2.7 33 33.1 F . 2 3  ......... 

I h l  .- 
d - 

37.4 
38.7 

38.3 
36.7 
34.5 
34.5 
34.0 

39.2 

m 
1 

s 

7 . 4 , R . r  .... 
2. Ij ......... 
1.5 .......... 
F.2 ,S .3  .... 
5 . 2 , F . z  .... 

,.I .......... 

............. 
............. 

F. 12,s. i... 
............. 

State of sky. 

Notes. 

__ 

........ cum 9 
Cu., Str ..... IO 

Nim ......... IO 

c i . , C u  ...... ' 8 

Ci., Cu ...... 9 
c i . , c u  

Ci. ,Cu ...... 8 
C O T  ......... 10 

Ci.,Cu ...... 6 

...... l 7  
c o v . .  .... 

\ I s .  * . . .... .I Cnv ....... ..I 10 ............ I - - .  - -  I -. 

S. 5 ............ Cor  ......... 
S. 3 ........... Cum ........ 9 
................ Cum ........ 9 
................ Ca. ,  Str ..... 6 
................ Ci. ,Cu ...... 5 

10 

................ cov ......... 
I ................ Cum ........ 



I__ 

Date. 

33.4 
33.4 

33.2 
33.1 
33.1 
32.9 
32.9 
32.0 
31.5 
31.1 

31.6 
31.8 
32.7 
34.7 

34.9 
35.8 

38.3 
38.8 

39.4 
(2.6 

Sept. : 
e 

7 
a 
9 

la  
I1 

12 

13 
'4 

15 
16 

17 
18 

'9 
20 

21 

22 

23 
24 

_____ 

Y 

L r O  
Z f  g g  
-- 

1.: 

- 0.: 

0.t 
0.c 

- 0.4 
- 0.2 

- l.a 
- 1.6 
- 2.0 
- 1.3 

1.1 

1.3 
- 2 . 5  

- 3.0 

- 0.9 
- 2.9 

- 7.2 
- 3.4 

- 0.6 
- 1.6 

Position a t  noon. Wind a t  noon. i 

37 
33 

34 
3.5 
34 
34 
31 
32 
29 

30 

33 
33 
29 
31 

34 

___ 

6 
'p - .- ..a 

3 __ 
0 1  

........ 

........ 
....... 
........ 
........ 
........ 
'9 39 N. 
,o 2 N .  
o ION. 
0 4 2 N .  

o r 6 N .  
o 1 4 N .  
8 58N.  
7 I 7 N .  

6 35 N. 
4.55 N. 

3 I j N .  
2 40N.  

I 40N.  
2 I N .  

O h  
E 1  

2 8  -- 
0 4  

35.5 
32.s 

33.8 
33.' 
32.7 
32.7 
31.1 
30.4 
29.5 
29.8 

32.7 
33.' 
30.2 
31.7 

134.0 

I 

D l  

......... 

......... 

......... 

......... 

......... 

......... 
8 20 W. 
r6 56W.  
4 40W. 
' 5  5 7 w .  

3 37W. 
7 24W. 
8 row. 
7 03W. 

5 1 9 w .  
4 42W. 

5 1 7 w .  

3 17 W. 

3 x6W. 
I 18W. 

~- 

x. 
SE. 

ESE.  
SE. 
Calm. 
Calm. 
NW. by N. 
N.NW. 
AT. by W. 
w-. 

S.SE. 
S.SR'. 
NW. 
W. 

s. 
N. b y E .  

W. 
Variable. 

NE. by  N. 
E.NE. 

~~. 

- 
pl 

0 

0 
aJ 
* 

I 

..d 

k - 

I 

2 

6 
5 
0 

0 

4 
6 

5 
I 

6 
6 
6 
I 

2 

5 

I 

I 

7 
8 
- 

_____ 
F. 4... ........ 
F. 4.. ......... 

?.16,F.rz,S.12 
E'.lz,R.16,S.8 
7 . 4  ........... 
T. 2,s. 2 ...... 
j. 19 .......... 

__I_ 

Barometer. 

- - 

COV., Fog .. 9 
Cov. . Fog . .I IO 

COV ......... ' IO 

Cu.,FOg .... 9 
Ci.,Cu ...... 8 
c o v  ......... I O  

Cov ......... IO 

I 

c 
0 

2 - 
29.86 
29-70 

29.52 
29.35 
29.45 
29.57 
29.56 
29,65 
29.83 
30.05 

29.80 
29.68 
30.O3 
30.20 

29.82 
30.12 

30.37 
30.30 

30.21 

30.28 
_ _  

4.. I ........... 

7 .  4 ........... 
i. 4 ........... 
i. 12 .......... 
............... 

1. 1,s. 2 ..... 
i. 4 ........... 

). I ........... 
.. 5, P. 2 . .  .... 

1. 6 .. 
1. 3 ........... 

- 
r' 

B 
!3 
h - .- 
- 

I ,  

29.85 
29.69 

29.47 
29.34 
29.47 

29.54 

29.67 

29.83 

29.55 

30.04 

29.81 
29.68 
30.04 
30.14 

29.86 
30.12 

30.36 
30.26 

30.21 

30.23 

Ci.,Cu. ..... 
Cum ........ 8 
Ci.,Cu ...... 8 
c o v  ......... 10 
c o v  ......... I O  

Cor  ..... 
Cum ........ g 

Cor ......... i 
Cor..  ....... I IO 

Cum ........ 7 
Cu.,Ni  ..... 8 

___. 

Temperature of air .  

___ 
remp. of 

sea. 
- 

c 

0 0 

2 
- 

33 
32 

32 

32 

32 
3 2  

33 

37 
35 
16 

17 
P 
i5 
19 

:7 
:7 

17 
9 

3 
6 

- 

c' z 
x - .- 
CY - 

32.9 
32.0 

32.0 

32.0 
32.2 
32.2 
33.1 
35.1 
34.9 
35.8 

37.0 
38-7 
38.5 
37.6 

37.0 
36.5 

36.5 
38.3 

42.1 
47.7 

' c 1 State of sky. 

Notes. 

9nnoying drift-ice. 
Jrift-ice accumulating in the bay ; German 

stormy ; much drift-ice. 
; a h  and fog. 
Zlear, then snow ; young ice. 
Starting for the north. 
h o w  ; drifting considerably. 
v'o drift+ce, but glacier-ice. 
Lt 120 fathoms, no bottom ; 52 fathoms, mud. 
15 fathoms, mud and pebbles; ice on the 

rhick ice to the west and northwest. 
t j  fathoms, pebbles; snow-drifts. 
;ea bluish-green : homeward bound. 
;ea blue and shining ; high seas from west- 

southwest . 
;now and rain. 
;learing off; transparent air ; sea blue ; drift- 

;eas from the north ; snow. 
bhort seas from the southwest; sea blue; 

clear in the north, but thick in the east and 
northeast. 

Bight. 

horizon. 

wood. 

; t o m  
; t om;  strongaurora borealisfromg to XI p. m. 



Date : 

I__ 

Sept. 25 
26 

' 27 

28 

29 

Position at noon. Wind at noon. 

0 ,  

66 9N. 
63 30N. 
61 41 N. 

6046N.  
69 36N. 

Barometer. Temperature of air. 

49 

50 

53 

54 

54 

er 
E 

rr" a 

C 
. u  g E  
8 2  
G I 3  ___ 
0 0  

48.4 

32.5  

54.5 

54.3 

50.4 
- 2 . 5  
- 2.9  

0 . 4  

2.2 

3.6 
- 

D ,  

0 27E. 

I 34E. 
3 2 4 E .  

4 r 6 E .  

453E. 

Temp. of 
sea. 

I 1 :  
I :  

NE. 
E.NE. 
E. 2 

E. ' 
NW. 

I 

s ' I State of sky. 1 
Sotes .  

clear ; 

i 

strong aurora np to the I 
I 
I 
I 

1 zenith. 

cw * 
CD 

-- 



iwtes. 
m7-s. 2U7 These are but hypothetical values, not founded upon actual observations. 

We, on the contrary, believe in the extension of the Gulf Stream to Spitzber- 
gen, even in minter. 

A. PETERMANN. 

205. 208 The following is a table of the deep-sea soundings by the First German 
North Polar Expedition, 1868 : 

- 

i 
e 
ii 
'4 - 

I 

2 

3 
4 
5 
6 
7 
8 
9 

I O  

I1 

12 

'3 
'4 
15 
16 

17 
18 
I9 
2 0  

2 1  

22 

23 
24 
2 5  

26 
27 
28 

'9 
30 

3 1  
32 

33 
34 
35 
36 

38 
37 

39 
- 

Date. 

June 
June 
June 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 

July 
July 
July 
July 
July 
July 
August 
August 
August 
August 
August 
August 
August 
August 
August 
August 
August 
August 
August 
August 

July , 

27 
27 
27 
3 
4 
4 
4 
4 
5 

5 
5 

5 

5 
5 
5 
5 
6 

. 6  
6 
7 
7 

I 2  

3 
5 
5 

17 
17 
17 
17  
18 

I8 
18 
18 

30 
30 
30 

September 13 
September 13 
September 14 

____-___ 

, Position. 

Latitude. 
Long. fron 
Greenwich 

0 1  

12 30 W. 
12 r I  W.  
I2 I1 W .  
15 52 E. 
18 55 E. 

20 14 E. 
zo 40 E. 
20 25 E. 
21 09 E. 
ZI 34 E. 
21 59 E. 
22 29 E. 
22 59 E. 
22 57 E .  
23 24 E. 

'9 47 E. 

23 24 E. 
22 26 E. 
21 13 E. 

19 02 E. 
14 04 E. 
17 40 W. 
17 22 W. 
17 22 W .  
IO 06 E. 
10 22 E. 
II 08 E. 
I I  46 E. 
11 52 E. 
13 02 E. 
13 53 E. 
14 OS E. 
20  52 E. 
21 00 E. 
21 06 E. 
1s 33 E. 
16 57 E. 
'3 37 E. 

19'48 E. 

Description of the specimen of bottom. 

Reddish clay with a few pebbles of grayish-black granite. 
Grayish-red clay without pebbles. 

Gray clay and pebbles. 
Fine gray clay with white pebbles. 
Shells and pebbles. 

Do. 

Yellowish-red shells, black (granite) and red round pebbles 

The  same, but finer, especially the black pebbles 

Light-yellow shells, without pebbles. 
Light-yellow shells, somewhat finer. 
Grayish-yellow shells and gray pebbles with sharp edges. 
Fine grayish-yellow shells and black, smooth pebbles. 
Fine gray clay. 
Gray clay, coarser. 
Coarse yellow shells, thick. 
Pretty fine yellow shells and black, round pebbles. 
Coarse yellow shells, thick. 
Fine variegated gravel, yellow shells, and stones. 
Black round pebbles, (gtanite.) 
Gray clay with a large stone. 
Fine granular clay. 

Yellow shells, black and carmine pebbles. 
Yellow shells, (at Hackluyt.) 
Coarse gray granite. 
Finepebbles and shells. 
Yellow shells. 
Evenly fine,.gray clay. ' 

Shell.; and clay. 
Black clay and loam. 
Loam and coarse stones. 
Whitish clay and shell fragments. 
Fine gray clay. 

Do. 

i 

Do. 

DO. . 

Do. 
Do. 
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The following soundings were without results : 

May 26 
July 6 
July i 7  
July 28 

September 12 
September 13 

0 ,  0 ,  

63 5 6 N .  00 04 E. a90 NO bottoinreached. 
75 3 8 N .  23 37 E 2W DO. 
79 16 N .  06 02 E. 400 Do. 
74 3 4 N .  14 10, lV.  4w Do. 
80 1 4 N .  16 18 E. IZO DO. 

80 4 6 N .  16 52 E. 120 Do. 
_. 

NQ4S 
20s. 

(Con d.)  
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Note$. 
ios-s. tude 810 N. They appear, however, to have been extraordinarily successful as 

regards the better knowledge of Spitzbergen and Bear Island; and the deep-sea 
soundings, with the specimens of bottom brought up from depths of 1,350 and 
2,000 fathoms, mill contribute materially to the accurate knowledge of the bed . 
of the sea; they hare also proved by direct observation that- the assumption 
of the Northern Sea, being shallow is incorrect. 

‘( If Captain Koldewey has not obtaiued bottom from great depths, the 39 
specimens brought home appear to convey very sure data for conclusions in 
regard to the current-relations in the regions visited by the Greenland. In 
22 of the soundings muddy bottom was found, while by the other 1 7  casts 
coarser debris and rolling matter witliout any mud was brouglit up. It n ~ y  be 
inferred from this that there exists in the latter 17 places a t  the bottom a cur. 
rent mhich prevents tlie finer particles of tlie matter, sinking down successively, 
from settling quietly, aucl ronnds off the stony elements. Reverseclly, and sup- 
posing that the lead did not accidentally fall into a funnel-shaped hole, it may 
be concluded that iinmediately over each of the 22 speicirnens, consisting of fine 
dust or mud, the sea must have been completely a t  rest, as otherwise the fine 
dust could not have quietly settled aud augmented there. In regard to  the mud 
itself, I will only state preliminarily that tlie few examinations made thus far 
have exhibited a not inconsiderable admixture of organic forms, for the greater 
part spongoli tli z and single phy tolithar ia. 

“The 17 specimens which contain rolling stones of suficient weight to 
resist a weak motion, and which therefore indicate a ground current, are the 
numbers G ,  7, S, 9, LO, 11, 12, 13, 14, 15, 18, 19, 22, 9G, 27, 28, and 33. 

‘( The reef bet~veen Spitzbergen and Bear Island, to its sudden plunge to 
the southwest, may be compared in certaiu respects with the Nemfouncllaiid 
l$nks, where likewise the conflict of the Gulf Stream with the Polar stream 
appears to be the calm ofthe great deposits.” 

20% $09 TIiis movemelit of t ~ i e  waters and of tlie icxe has been observecl already by 
Barents 1,59G to 1597, aiid Adiriiral Tiitkc coilfirms that a current froin the south 
flows west of Nora Zenibla, md a counter-stre:u~i li.0111 tlic cast, north of the 
island. On liis last voyage I~o~nern;~rd-boiintl he tracctl the ice-barrier in Iati ttidc 
7.540 N. to longitude 440 E. of Greeinvidi. 

Hedenstriim also records that farther cast along tlie co:tst of New Siberia 
tlie sea is iu March free of ice. Miildendorf reached Cape Tayinir through an 
ope11 sea. 

Parry ellcountered the first ice 011 May fit11 iu  latitude 7340 N., longitude 
7$O E., W. S. W. of Bear Island. It cstended it1 long iuibrokcn strips iiiore than 
100 miles in a N. N. W. direction. 

A Itussim, Staratschin, who lived in Spitzbergon for 16 years nuinterrupt- 
edly, sailed four times around the entire isl+ud, failing twice in the attempt. He 
believes the coast from 8. E. to N. E. to be free OS ice for four to five months 
of the year ; (but how far ?) 



Time. 

* .  

Month and day. 

__ -___ 
May z5 

26 
26 
a6 

26 
26 

- 
Hour. 

___ 
0 

0 

4 

16 

16 

IC2 

27 I2 

27 I2 

28 8 

3' , 1s 

3' 18 
June 0 

July 18 

4 
22 0 

22 2 

21 ' 
I 

12 1 2  

23 1 0 

24 j 2 

Position. 

Latfiude. 

0 ,  

61 57 N. 
63 56N. 
64 11 N. 
64 36 N. 
64 46 N. 
64 46 N. 
66 04 N. 
66 04 N. 
67 PI N. 
67 58N. 
70 Z S N .  
70 zg N. 
70 i o  N. 
70 30 N. 
80 38 N. 
73 p5 N. 
SI ooN. 
77 16N. 
73 I O N .  
72 34 N. 
72 2s N. 
7' SSN.  
71 40N. 
68 48 N. 

Longitude from 
Greenwich. 

D ,  

1 2 9  E. 
0 0 4  E. 
o 08 U'. 
0 38 w. 
0 45 w. 
0 45 n-. 
2 01 TV. 
2 02 MT. 

0 37 w. 
0 54 M'. 
3 19 w. 
2 37 w. 
2 17 W .  
2 15 W. 
6 40 W ,  

'7 w. 
16 11 E. 
7 04 E. 
3 19 E. 
3 24 E, 

3 23 E. . 
3 21 E. 

3 16 E. 
I 18 E. 

Of the sea at 
the depth. 
-_I_ 

47.8 

47.8 
45.5 
41,o 
42.T 

39.4 
4 1 . 1  

47.8 

38.7 
38.7 
34.5 
35.4 
37.6 

37.' 
33.1 
35.4 
36.7 

37.8 

32.0 

32.0 

37.6 
39.5 
39.8 
89.0 
ÎI 

Temperature. 

3f the sea, at 
the surfixce. 
-__ 

47.8 
47.3 
47.3 
45.5 
44.6 
44.6 
42.5 
42.5 
42. I 
41.4 
36.0 

35.4 
98.j 
38.7 

[ice) 32.0 

32.0 

34.2 

36.0 
38.7 
38.9 

36.9 

41.5 
43.0 
46.1 _ _  

3f theair. 

. _ -  

48.7 
50.4 
50.0 
47.1 
45.5 
45.5 
44.4 
44.4 
41.0 
36.5 
30.9 
34.7 
34.7 
34.7 
37.8 
31:0 

19.3 
30.4 
91.1 

36.1 
36.1 
37.1 
38.5 
42.3 

Verv similar conclusions tllust be drawn from the folfol ng table Edeea- 222. 

S O 8  tt?mper&,uros kindly sent me By Professor Mohn. They are from the journal 
Of the steamor Hansteen, and are the more valnable, because obtained within the 

I Position. 1 Temperature. 1 I Decline oftehl- 1 
limits of but a am& area, the West Piord on the coast of Norway : .. 

I __ - 

I perdure for 
each 10 fath. 
o m s  - d e .  

Depth in 
fathdhs. 

t 

the next column. 
I I 

1868. D I  

300 1 0.18 

65 0.78 

51.4 45.7 
16 13 35 50.0 45.5 

13 35 5 0 . 4  45.3 

60 0 .76  

8s , 0.61 

51.1 45.0 150 0.41 

53.6 44.6 240 0.38 
160 0.61 

43.5 94 1.30 

July 

13 30 50 .4  45.3 

68 00 13 30 
68 00 13 30 57.2 45.0 85 1.44 1 67 50 1 14 40 

68 IO 14 15 
68 IO 7 

18 

'7 
08 

29 
August 4 

5 

45.0 146 0.65 

$1'4 45.3 r80 0.34 

20 67 50 13 30 5 4 . 3  
22 67 50 44.6 221 0.45 13 30 

September 12 67 50 
__I 

I 

~ e a n  ............................................................................................. 1 0.70 

0.79 
0.70 

The observations in latitude 6 7 O  50' by themselves would give.. .................................. ' 0 . 4 5  
rhe observations in [utitude 6tIa DD' by themselves would give .................................... ' 
The observations in latitude 68O Io' b y  themselves Would give ................................... . I  

45 
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June.:.  . . . . . . . . . . . 
July . . . . . . . . . . . . . . 

August . . . . . . . . . . . 
September ........ 

9 

. Notes. 
211-14. In  deducing the mean of the total the first observation has been rejected, 

because the lead had reached probably near the bottom. 

32.77 
37.26 

34.97 

36.52  

1 x * I x x . *  
212. 212 The following is a recapitulation of the sleigh 'expeclitions, according to 

Captain McClintock, 1,220 miles in 105 days. 
Captain G. Richards, 1,012 miles in 102 dags. 
Lieutenant Mecham, 1,203 miles. 
Cqptains Richards and Osborn, 1,093 miles. 
Lieutenant Hamilton, 1,150 miles, with only one companion in a dogsleigh. 
Lieutenant Mecham, 1,157 miles in 70 days. 
Lieutenant Young, 1,150 miles. 
Captain McClintock, 1,330 miles. 
Commodore Parry, 1,127 miles in 67 days. 

the Geographische Mittheilungen, 1868, No. 5 : 

33.08 
3 6 . 5 2  

35.28 

36.81 

*13 Short account of the principa,l expeditions to the sea north of Spitzbergen : 

1773. Phipps cruised the entire summer, to the 20th of August, north of 
Spitzbergen without bei6g able to reach the parallel of latitude 810 N. He saw 
field-ice as far as his eye could reach ; his account of it caused Parry's expedition 
in sleigh-boats. 

1818. Buchan and Branklin repeated the attempt, but did not go farther 
than 800 30' N. The ice mas high and close, without a navigable opening. 

Scoresby visited the waters of Spitzbergen for many years, but reaclieil 
only once to latitude 81O 30' N., and could not penetrate higher, although he saw 
saw a considerable opening in the ice extending from east to  west. 

1827. Parry attempted to  push, in sleigh-boats, from Spitzbergen to the 
North Pole. He traveled on broken ice pressed firmly together to latitude 820 
45' N., reaching there the 23d July, but could not see there any indication of 
open mater toward tho north. On the return he did not come to navigable 
mater before reaching latitude 810 34' N. 

1861. Torell and Nordenskiiild ascended the Xnotoppen (snow-summit) 011 
the Northeastland, 1,900 feet high, but could not detect any signs OS open water 
north of the Seven Islands. (From the memoirs of the Swedish expedition of 

. .  213. 

33.06 32.36 32.38 
35.96 35.92 :IS.?= 

33.71 32.16 32.18 

3 6 . 0 3 .  35 .94  35.76 

-. ____ __- 

214. 

1864, sapplernent No. 1 G to the Geograpbische Mittheilungen.) 

214 The daily amplitude O S  the air will be seen froni the following: 

I- 
X e a n . .  . . . . . . . . I 37.06 

20 bss. 

47.43 
32 .36  
36 .36  

33.49 

36.12 

35.96 

Places. 

On tlie way north. 
In the ice near Greenland. 
Spitzbergen reef and open sea 

Off Greenland, tothe north,:md 

Iiinlopen Straits and home voy- 

west of Spitzbergen. 

Ninlopen Straits. 

age. 
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. . ..~. 

On thc q t h ,  po~ 

On the rgth, 37.6 
On the rgth, 46.6  
On the 5th, 41.0 
On the 29t11, 53.8 

Notes. 

This method of arriving at  means ma'y meet disapproval ; it mas, howe~er;214-15. 
the only one available ; there is no doubt of the insignificance of the fluctuation. 

I n  close connection with this uniformity of the temperature is t,he rarity of 
tb&ider-storms in high latitndes. Von Baer reports that "in Nova Zemble and 
in Spitzbergen tliunder is sometiiiics heard,') bnt according. to the testimony of 
Scoresby, Parry, Ross, Franklin, mid others, it cannot be doubted that, in 
general, electric explosions are of extremely rare occurrence Between t,hc parallels 
of latitude 700 alld 750 N, The 
German expeditioil also has observed none in higher latitudes. 

Compare also Humboldt's Kosmos, i, p. 364. 

' 1 h S ' ) l f I t L ~  c"Ltr~l1tCs oy t c l l l ~ < v d l l l ~ .  

I Sea.  I 
I\laximum. j >finiinum. 1 

_____-- 
Air. I - _ ~  __ _ -  __ hlonth i RIaximum. j fiIinimum. I 

..I__ . ~ - 

On t l ~ c  y s t ,  7gDo On the 25th) 49:3 On the jrst,.pro 1 
On the 4th, 2 5 . 2  On the '  rst, 38.8 On the rgth, 28.6 
On thc q t h ,  30.4 On the gth, 42.1 On the jd ,  30.6 
On the zsth* 24.4 On the 17th, 4 1 . 7  On the 3ist, 29.8 
On the x2th3 28.2 On ist,pth,&8th, 32.0 I I On the &h, 54..7 

M a y  . . . . . . . . . . . . . . . . , , 
June.. . . . . . . . . . . . . . . , . 
July . . . . . , . . . . . . . . . , . . 
August . . . , . . . . . . . , . , . 
September ,. . . . . , . . . . . 

I 

215 The following is A register of the winds arrangud by mouths : The tunit of 
time is the watch, (one watch as regulated on shipboard being = 4 hours;) the 
figures in brackets indicate the storms ; besides these, the hours of fog, rain, and 
RIIOW, and the extent of the clouds are ennmerated. N. B. North ='North + 4, 

a 15. 

(N. by E. + N. by W.,) &c. : 



NE. 

2 (2) 

16 

4 
2 0  

12(1) 

43 
14 

...... 
5 

I I I  

5 
'4 

2 

44 

5 

9 
I2 

47 

- 
X.NE. E.NE. E. 

-L_- 

2 (21 2 (1) 

16 . 15 

8 8  8 
...................... 

............... 
20 20 

- - ~  - - ~  
8(I) I8(2) 
30 62 
18 45 

8 12 

72 171 

2 I 

- _ _ ~  --- 
I 8 (2) 
I 35 

..................... 
........ I 

.............. 4 
7 , 77 

~ _ _ -  --- 
........ I 

........ 7 

................ 
...................... 
.............. 4 

........ 10 

2 (2) 

'7 
...... 
...... 

2 

9 

- - 

7 
26 

9 
....... 

5 
68 

- - 
14 
33 
2 

7 
I 

I11 

- - 

=9 (10) 

I25 

3 
3 

166 
I 

- 

Month. N. 
-. 

HAY, (seven days.) 

Winds. ................ .watches. . I 

7 
Fog.. .................... .hours.. ....... 
Rain ..................... .hours. ........ 
Snow .................... .hours.. ....... 
Cloudiness ........................ IO 

Force, (according to Beaufort). ... 

I - - J U N E .  

Winds., ............... .watches.. 27 
Force, (according to Beaufort). ... 143 
F o g . .  .................... .hours., 14 
Rain ...................... hours.. ....... 
Snow .................... .hours.. 40 

....................... Cloudiness. 251 

- 
JULY. - 

Winds.. ................ watches.. 

Fog. .  .................... .hours.. 
Rain.. ................... .hours. 
Snow ..... .*. ............. hours.. 
Cloudiness. 

Force, (according to Beaufort). ... 

....................... 

AUGUST. 

Winds.. ............... .watches.. 
Force, (according to Beaufort). ... 
Fog.. .................... .hours.. 
Rain ..................... .hours.. 
Snow .................... .hours.. 
Cloudiness ........................ 

18 (I) 
72 
14 

........ 
15 
193 

__ - 

25 (7) 
121 

4 
2 

I 

197 



Month . N . N.NE. NE . C . N E .  E . IE.SE. SE . s.SE. 
--- ----I_--- 

SEPTE.WBER.  

................. .. Winds .watches 12 4 16(4 18(d . '4 (4) 8 10 5 11 3 5 
Force, (according to Beaufort) .... 61 22 93 rog 66 28 30 19 33 13 13 

...................... .. ........ ................ 4 8 4 8 4 Fog  .hours 3 4 8  
..................... .. 2 2 3 ........ 5 10 4 I 

..................... .. ................ I 5 4  
Rain .hours 3 24 
Snow hours 27 2 

Cloudiness ........................ 103 39 135 40 la) ZI 40 

TOTAL . 

w.sw . 
-- 

I 

' I 

............... 

............... 

........ 
IO 

I 

3 7 '7 38 
14 29 85 ....... 
2 2 ........ 44 

........................ 16 
2 9 32 10 

30 6r 185 337 

w . 

8 

20 

4 

56 

. 
Total . 

Wnds  ................. .watches .. 
Average force .................... 
Fog. ,  .................... .hours 
Rain ...................... hours .. 
Snow .................... .hours .. 
Average cloudiness ............... 

83 (IO) 
4.9 

. . .  35 
4 
73 
8.8 

40 (5) 
4.4 
30 
'3 
9 

8.9 

7 ' 
2.7 
6 

....... 

8.4 

28 20 56(1) 65(d 177 773(551 
2.8 4.6 2.9 4.1 ........ 3 . ~  

........ 4 34 ZI 117 53 . 
2 16 161 

............... 11 14 56 14 30. 
5 ........ 3 

7.8 9.4 7.5 8.0 8.0 8 .. 

29(5) 
5.4 
26 
34 
20 

8.8 

C3(9) 
4.3 
53 
31 

28 

9.2 
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h'ote. 
215. 
C0n.d.) 

Thus the sum of all the watches, during which observations were made, 
of four hours each, is. ......................................... 

The aggregate force (accordiug to Beaufort) of all the wiiids, the 
calms included.. ............................................. 

The average force, therefore, of winds, including calms. ............ 
Sum total of all the calms, (watches). ............................. 
Sum total of all the minds really, (wntclies) ...................... 
Their aggregate force. .......................................... 
The average force of the winds really.. ........................... 
Of the winds there tvere'ga1es.. ................................. 
Their average force was. ................. , ...................... 

773 

2, GO8 

117 
GijG 

3.4 

2 , G O S  
4.0 

8.4 
55 

Proportion of the watches to calms. ................. : ........... 100 to 15 
Proportion of tho watches to gales ............................... 100 to 7 
Proportion of the watches to fogs of 4 hours7 duration. ............. 100, to 17 
Proportion of the nratchos to rains of 4 hours7 duratioii. ............ 100 to 5 
Proportioil of tlio watclics to snows of' 4 Iionrs' duration ............ 100 to 10 
Watches with :L clear sky. ...................................... I!) 
Arid their proportion to the whole iiuinbcr. . :. ................... 100 to 2 .5  

Tlicre were con~eqi~cntly in 100 watohes, or 400 hours j 17  watches or GS 
hours of fog j 5 watches or 80 hours of rain j 10 watches or 40 hours of stlorn ; 
3.5 watches or 10 hours of' clear sky ; 'is watches or 312 hours of light to  stiff 
breezes; 7 watches or 28 lionrs of gales; and 15 watches or GO hours of calms. 

The prevailing direction of the wind in generil is northerly; the mean 
direction for the cutire region tm\.erxcd by the ship, (IecIiicecl accor(1ing to Lam- 
bert's foriuula, is K. 310 E. 

The quarter Sroiii n'hicli niost of the winds blew is that from N. N. IV., 
through N. to S. E. Thbre IF~\'USC from N. N. W. G5 wiuds, against 37 from S. S. 
E,; from the N. S3, against 63 from the south; from N. N. E. 4G, against 33 
frorn S. S. IT.; froin N. E. 40, against 89 from S. TV.; from E. N. E. 29, against 
7 from 'CV. S. W. j from the east 43, against 2s from the west ; frdm E. S. E. 30, 
against 90 from W. N. W. j and from S. E. 58, agaiust 56 from N. W. 

The gales also came in the greater part from a northerly and easterly direc- 
tion; there were from the N. W., 1 ; N. N. W,, 3 ;  N., 10;  N. N. E., 13; N. E., 

They COIIIO often wry * suddenly, especially those from a southeasterly 
direction, (at Boar Island and in IIinlopeii Straits), last but a short time, and 
are, mithotit exception, followed by calms. Those of longer duration blow from 
cast to  norW1. 

5; E. N. E, 5 ;  E., 9 ;  14. S.E., 4; s. E., 1; s., 5 ;  s. s. w., 1. 

Changes of tho wind were observed: 
Against tho sun 15 times in stormy weather, 
With the sun G times in stormy weather, 
Against the suu 10 tinics in moderate ireatlier, 
With the sun 6 times iu moderate n'eather. 
Betweell theso changes there were 87 complete caliiis and 7 baffliug winds. 
The fdlowiiig is recorcled in detail, in regard to  the minds a i d  the weather, 

for the several rnoritlis and various localities : 
In ~ a y ,  after starting froin Bergen on tho j);issi~gc nortll, thcro weru for tbe 

first days fresh southerly breezes, followed by the first severe gale from E. to 
N. N. E., which prevented the passage t o  J a n  Illnycii. It brought much rain7 



Notei 
of which there was more during the 8 days of May than in the succeeding three 215. 

summer months, (42 hours against 33) ; during the rain, in l\lay as well as jli (Con'd.) 

the three summer months, the mind y i e  from tlie s0uthci.n quarter by the E. 
to N. E.; in September, also, the rain, tllell twice a8 copious, mas accoiiipaiiied 

-by  winds from the N. E. and S. E. quarters, as there was to the mest 01d-j ice 
and land, and to  the east the warm sea. The nrerage force o i  the ITind in JE~J- 
mas 5. 

The little fog in May comes fro111 the ice to  the N. TV. ; the s11o\~ from N. N. 
B. ;and N. E. ; tile proportion of the corered sky mas in tbe average 7.7. 

Nearly tljroug11out all of Julie tlie'ship ras ,  with the exception of the threc 
first CiaJ-s, off the Greenlaiicl coast, \\.here she was beset by the ice for 13 days. 
It blew 11s matclles from the quarter N. N. W. through N. to  S. S. E., and ouIy 
46 watches from tlle 8. S. E. by tlie S. to N. N. W., consequently twice as ofteu 
from au easterly as hon1 a westerly direction; between these Finds mere 16 
matches of calms and 10 with gales; the latter also came neayly all from the 
E. S. E. by the E. to  N. N. W. ; 0111~ tyicc from tlie south. 

There mas in Jtiie the enorinoiis number of hours of fog, 23S, tiyo-fifths of' 
which were acconiimniecl alrnost exclusively by easterly winds, (from t l~e  near 
warm sea beyond the ice,) a i d  hard1-j- : w j r  by westerly or sonthvesterly winds. 
Under and or1 tlic coast the sky is, according to  Scoresby il11d Sabinc, gencr- 
ally clear, and fogs occnr ; mostly in. c n h s ,  which is corroborated by our 
observations. 

There ~78s little rain in June, but tlie iiiore snow ; two-fifths of the aggre- 
gate number of hours of snow duriug the cruise, not so thick, however, as iu 
Hinlopen Straits, aiid north of it, once for three days and again for two clays in 
succession, for the most part with northerly, easterly, and sontheasterly winds. 
Tlie proportion of sky covered was great, 8.7; it was not for a, single day 
entirellg' clear, hardly for :t couple of wntc~ies on the %th, wlien the company 
was surprised to see ships quite close-to. 

In J ~ l y  tho first attcaipt \\':is made for tllc Spitzbergcu reef, i 1 I id  tliat to  the 
uorthnicst of SpiLzbergelI, Iyith the return to the Greenland icc. The ship, 
tIlerefore, snccessi\Tely on the enstern, tlie nortliern, and the western border 
of the ice, ~ 1 1 ~ 1  tlle11 :it, hllg: soiitli\yost ccxist of Spitzbergq W ~ C W  Imliiig RRS 
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Notes. 
215-1~ .Greenland the heaviest and longest gale was experienced, blowing throughout 

17  matches from the N. E. to the N. ; another one in Hinlopen Strait, blowing 
through 4 watches from E. S. E. to 8. E., in the direction of the strait, in which 
the mind generally blows. The average force of the winds for the month is only 
3.1, and, excepting the two gales, hafdly 2 ; there were only 64 hours of fog in the 
month, 12 per cent. of the sum total, principally with N. 'AT. and N. E. winds. 
The hours of rain were 9, not quite G per cent. of the' sum total; honrs of snow, 
25, about S per cent. The weather vas clearer, the average proportion of sky 
covered, only 7.2. There were a number of watches with a perfectly clear sky, 
off Greenland as well as in Hinlopen Strait. Off Greenland now ice had already 

In the first part of September the ship remained in Hinlopen Strait, and 
made then the last attempt Joward north ; in the second half she was sailing 
home. Winds from N. W. to N. E. mere preponderating ; there was a gale in 
the strait from the east, and another on the high sea in the latitude of the 
North Cape, also from the east. The average force of the wind mas 3.5. There 
were many calms, especially in the strait ; as also much fog and snow, liliewise 
almost exclusively in the strait. A t  one time snow fell for three clays with- 
out interruption, in flakes as large as walnuts, as observed also by Parry. 
There mere 91 hours of fog, 17  per cent. of the SIIIU total, and 116 hours of 
snow, 35 per cent. Much rain fell in addition, viz, 91 hours, or 55 per cent. of 
the- sum total, part of which, however, in lower latitudes on the passage home. 
Parry complains of the same even in his higher latitudes. The average propor- 
tion of covered sky is great, S.6 ; thcre is Iinrdly one char watch recorded. 

216 It is generally linown that cold by no means ciepends upon the parallel of 
latitude, least so in the higher latitudes. The Equator is as little the .warmest 
as the Poles are the coldest parts of the globe. Winter Island may well be 
considered the physical North Pole in the summer season, as the mean tempera 
hire of July is for- 
Winter Island, in latitude 660 10' N., longitude 530 30' W. OS Greenwich, 350.4 

lgloolik, do. 790 30' do. so0 50' do. 390.0 
Boothia'Felix, do. 700 001 do. 930 OOI do. 410.5 
Godhaab, do. 64005' do. 520 05' do. 410.9 
And Melville Island, 763 00' do. 112000' do. 420.6 

Winter Island. ..................................................... 320.0 
Port Bowen ............... :. ....................................... 340.3 
Igloolik .......................................................... 340.9 
And Melville Island. ............................................... 370.2 

From this cause the flora and fauna are the poorest on Winter Island. 
In the winter season, howerer, it is coldest a t  the mouth of the Lena, in 

New Siberia. (Compare Dove.) 

*17 All northern voxagers speak of these storm-squalls lasting only B few 
hours, which constitute one ofthe many peculiarities .of the met,eorology of the 
Northern Sea. They occur mostly in the vicinity of the ice, thus showing their 
origin. Tho -journal of thc cxpedition record8 them frequently on tbe .Sdtzber 

9 formed. 

216. 

Port Bowen, do. 730 14) do. sso 541 do. 360.5 

And the qixarterly mean Sor June, July, and August, of- 

21f. 



N o t a ,  
reef as setting in from the 8. E., and in the Hinlopen Straits, traveling in -SI% 

r -direction, but also off the Greenland wall, coming there mostly frornqthe (Coh'dt) 

east, and thence, perhaps, traveling into the wariner bigkits of the Sooresby . Sound, Davy Sound, &c., which extend far west deep into, Greenland, and, per: 
haps, run entirely through it. On the high sea, where the ship had to lay-to, the 
squalls from the east were the nrarm, those from the south the icy. The formep 
came from the sea, the letter froin the direction of Icelalid over the wide fields 
of ice. 

Although it may, on account of tlie comparatively few observations, be cou- 
sidered Q venture, I hare attemptecj to establish for the Greenlaud Se 
Hinlopen Straits, the tn-0 regions where the shii) remained for some 
influence of the milids on the moirernents of the barometer and of th 
meter, and on the kinci and quantity of preci1jitated iuoisture. 1 hmre noted 
first the respective data for each wind, then combiued the winds around-each of 
the eight principal points of the compass according to the formula North = N. + 
N. by W. + N.'by E. + g N. N. w. + g N. N. E., and 1astly.coniputed the 
daily means. 

Thus I obtained : - 1. For the time fro Gth to tile 83d of J Line, OK Gweiilaiid, in latitude 
120 $0 160 mr.: -' ;Go to 730 N., and loll 

Temperature, 
(Fahrenheit.) SIlO\V. fog. 1 rain. I 

Hours of ~ IIours of ' llours of 

, 
-1- -. - -_ _-.._- -__ 

North ............. ....... 29.618 

East 29.668 .............. ' 25 
Southeast .... 29.632 2 , 22 

South . . ... 29.820 

Southwest.. .................... 29 846 

West ........................... 29 781 
Northwest . . . . . . .  . . . . . . .  2g.soz 

Wind. 

Northeast ......................... 19.692 
........................... 

...................... 29.942 

3, por the time fro111 August 20 to  Septomber 12, in ~ i l l lOpCn  straits : 
___ ._ _. ---..-I 

Wind. 

- __--- I 
Southeast ......................... 29.859 
South 29.917 
W e s t . ,  .*. .I 29.920 

Northwest .I zy. 750 
Calms.. ,I 29.842 

............................. 
. ........................ 

....................... 
.......................... 

3 0 . 7 1  

31.42 
33 .57  
31.94 3 

l L '  

' , 32.51. 1 41 

............. 21 

26 24 

6 7 
............. I ............ 
............. 1 ............. 
............. 21 

-__-- 
Off Creeiiland southern winds are the coldest, in Hiillopen Straits the south- 

eastern, corresponding with the position of the ice; in both regions the west 
wind, comiiig always from the land, i's the marmest. Snow slid fogs occur with 
Iyinds froiii the N. W.,.through N. to S. a. The frequent rain, snow, slid fog, 
with easterly winds in Hinlopen Straits, suggests a partly opeii mater in an 
easterly direction. It is possible that the frequent, easterly wiuils OS the last 

. 46 



Notes. 
mr-is.year hare caused in the region of Nova Bembla a comparatively open sea, and 

,that an attempt to penetrate north by passing to the southward of Bear Island 
and Gillis Land, and then proceeding between the latter and Nova Zembla, 
might hare been more successful in that season then the attempt west of Spitz- 
bergen. 

21n The following are the observations of the deviation of the compass in the 218. 

Northern Sea by the expedition : 

Number. 

I 

a 

3 
4 

5 
6 
7 
8 

9 
1 0  

11 

I 2  

13 

I 4  
1.5 
r 6  

I7 
15 

'9 
20 

21 

Z Z  

23 
24 
2 5  

26 
"7 
28 

29 
30 
3' 
32 
33 

34 
35 
36 

38 
39 

40 

4' 
42 

43 
44 
45 
46 

48 
49 
50 

37 

47 

Variation. 

0 ,  

44 46 west 
44 09 west 
42 35 west 
42 31 west 

41  'g west 
40 02 west 
39 32 west 
3n 42 west 
37 5o.west 
37 46 west 
37 22 west 
37 I O  west 
35 50 west 
32 36 west 
31 14 west 
30 41 west 
70 08 ves t  
30 04 west 
28 55 west 
28 28 west 
27 36 west 
1 7  18 west 
26 56 west 
26 53 west 
26 4r west 
ZG 14 west 
26 02 p e s t  

24 59 west 
24 '7 west 
23 33 \vest 
22 02 west 
21 16 west 
19 55 west 

17 59 West 
17 52 west 
11 12 west 
'7 02 west 
16 og west 
15 21 west 
15 14 west 
14 45 west 
13 54 west 
13 36 wesf 
11 13 west 
IO 26 west 
g I2 west 
8 25 west 

41 25 west 

25 19 west 

18 32 west 

Latitude. 

0 ,  

73 45 north 
73 20 north 
73 17 north 
75 00 north 
73 21 north 
74 19 north 
74 48 north 
75 03 north 
75 20 north 
75 00 north 
74 42 north 
75 25 north 
74 55 north 
75 33 north 
75 50 north 
73 IO north 
73 16 north 
7G 11 north 
75 08 north 

76 24 north 
72 32 north 
72 32 north 
77 19 north 
64 49 north 
68 05 north 
79 07 north 
65 52 north 
69 30 north 
63 31 nodh 
70 44 north 
71 40 north 
62 44 north 
75 13 north 
79 24 north 
7n 52 north 
77 2 1  north 
77 25 north 
75 05 north 
80 40 north 
80 52 north 
77 38 north 
77 56 north 
no 00 north 
75 14 north 
80 04 north 
75 52 north 
79 03 north 
79 10 north 
79 io north 

73 45 north 

Longitude. 

0 ,  

15 42 west 
16 12 west 
16 19 west 
13 17 West 
16 05 west 
'3 12 west 
13 38 west 
II 45 west 
10 05 west 
9 45 west 

11 26 west 
9 45 west 
9 48 west 

4 2z west 
3 20 west 
.I 02 West 
I 05 west 
4 53 west 
I 56 west 
0 20 east 
4 57 east 
2 IO west 
4 on east 
o 47 west 
o 30 west 
5 06 east 

n I z  west 

I 33 west 
I 22 east 
0 30 east 
2 23 west 
3 16 east 
0 12 east 
4 30 enst 
IO 22 east 
9 47 east 
I+ o j  east 
14 05 east 
11 17 east 
15 57 east 
15 19 east 
14 15 east 
1 2  13 east 
13 43 east 
17 35 east 
17 zd east 
18 42 east 
21 02 east 
ar  qr east 
11 27 east 

Date. 

June 16. 
June 20. 
August 6. 
June TO. 
August 7. 

July 29. 
June 26. 

June 29. 
July 25. 

July 26. 
July 2G. 

July 25. 
JulyzG. . 
July 24. 
July 23. 

August 1 2 ,  

June 2. 

July 2 2 .  

June 30. 
August 13.  
July 21. 
July 20. 
August 1 1 .  

July zz. 
May 26. . 
May 25. 
July 20. 
May 27. 
September 23. 
May 25. 

Tune I. 
September 2j. 
May 5-  
July I. 
August 17. 
August 16. 

ruir 12. 
ruiy 12. 

luly 16. 
Septeniber 13.  
September 1 4 .  

ruiy 15. 
ruiy 
August '7. 
ru1y 8. 
August 18. 
'uly 7. 
3eptember 1 .  

Pugust 30.  
Pu!gst 21. 



Note. 
As the most relisble of all these observations, No. 5, obtained August 7 

OD the ice off the Greenland coast, is noted. No. 25 aud No. 48 are also said to 
be very good, the latter being the mean of a number of observations macle on. 
shore in Hinlopeu St,raits. Others, on the oontrary, which mere obtaiued on 
board in a high sca, as, for instatnce, NOS. 6,  7,  19, 29, 32, 34, are rmcertain. 

It )vas hardly possible to combine even the bcst of these observations ivith 
the isogonic curves of General Sabine, after allowing for the latter nu annual 
decrease of seven minutes, as these reach only to the Arctic circle arid an interpo- 
lation across tho entire Northern Sea from the Greenland coast to HinIopeil 
Straits would have bcen required. 1 have, therefore, treated the observations of 
the Greenland independently, and have attempted to deduce from them the 
probable values fo r  all the meridians through which the ship has sailed; the 
comparison of the new curves thus obtained with tho previous, reduced t80 the 
epoch of ISGS, proves them in the whole satisfactory, aud, w l m  corrected from 
the observations of the expedition of 1869, they .\.till be quite reliable. 

It was fouud necessary to diride the observatious iuto eight groups, accord- 
ing to the localities and the time. 

218. 

,. Group A consists of Nos. 1, 2, 3, 4, 6 ,  6 ,  7, arid 8. 
Group B consists of Nos. 9, 10, 11, 12, 13, and 14. 
Gronp C consists of Nos. 15, 18, 19,-21, 22, 24, 27, and 31. 
Group D consists of Nos. 16, 20, and 23. 
G ~ O L I ~  I3 consists of Nos. 17, 25, 26, 28, 29, 30, 31, 39, and 33. 
C+roup I? consists of Nos. 37, 38, 39, 42, 43, 45, and 47. 
Gronp G consists of Nos. 35, 36, 44, and 46. 
Group H consists of .Nos. 40, 41, 48, 49, and 50. 
Within each group a mein vaIue mas determined for a iuiddle latitude aud 

longitude, (the canter of the group,) in yhich a higher valuation was placed 
iqon the observations iicarest to the lattber, as also upon those which wcre con- 
siderccl the befit, while the inore doubtful were less regarded.j and by interpo- 
1:htjllg betweeu these centers the ileclinations wcre obtained for the iutervening 
uleridians aiid lmrallels of latitudes. Thus the system of isogonic wrws was 
arrived at. 
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REFERENCES AND NOTES TO DR. A. MUHRY’S PAPER. 

Notes. ’ 
219-21; zJ9This will be disputed by physicists, who cling to a few contradictory 

experiments j nature, however, offers more correct and decisiw data which are 
confirmed undisputably by the result of our inquiries into the vertical distribu- 
tion of the oceanic currents. 

THE ‘AUTHOR. 
[ COllq)Rl’.B, nls0, the fOOt-UOtO 011 1’agO 12G.-HYDROGllAl~l~IC OFFICE.] 

220. zzoItl. can, for instance, be assumed (water being heaviest a t  390.2) that 
water of a temperature of 320 is about as heavy as mater of a temperature of 
460.6, and that conseqneiitly water of 320, and more so of 340, as it is generally 
found on the surface of the sea, even between floating ice, is heavier than the 
warm water of 480, which may push against i t  from the south ; then the former 
(the northern) must submerge beneath this warmer water, and proceed thence 
as a sub-surface current, while the latter is cteflectecl laterally, and must also 
receive and carry with it the ice and tho drift-wood which ma-j- have been drift- 
ing on the northerz stream. Eut water of a temperature of 380.8, coming from 
the south, is heavier than water of 340, or 320, or 2S0, which is either a t  rest, or 
flows from the north against the former j then the colder water will be the loss 
heavy, and must remain on the sur€ace, while the warmer water from the sonth 
must dive beneath it. 

This is in conformity with the theory, and we will find that it is not in oon. 
flict with experience. 

Sea-water in the Polar basin remains fluid to a temperature of 280, and the 
inflowing Gulf Stream has -a temperature which smely cannot at Newfoundland 
(latitude 45O)  be placed lower than 540.5. Between these two extreme figures, 
therefore, fluctuate the temperature-relations of the waters which mix with each 
other in the aperture of the basin ; the inflowing Gulf Stream becomes heavier 
the more it COOIS down to 380.8, and the outgoing Polar stream the nearer its 
temperature rises to the same figure. (Information in regard to the distribution 
of the temperature on the surface of the Atlantic Ocean to 550 N., 100 W., will 
be found in the (( Onderzoekingen met den Beethermometer,” edited by thc Royal 
N.etherland Meteorological Institute a t  Utrccht, 1861.) 

221. 221 This vertically reversed order of the temperature in the Polar basin, vie, 
the increase downward, is established to  a certainty by the best authorities; 
but as the temperature has, by some other good authorities, been found, on the 
contrary, decreasing downward, a short explanation will be in place. The 
observations of tbe deep-sea ten1pcr:ituro arc more easily subject to decoptioIf in 
the summer than in the winter, on account of the melted matcrs of gI;laCierS, 
field-ice, and snow, then swimming like oil on the cold surface as  less heary, 
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Depth. 

Surface ......................... 

u t  salt, or co'ntaining 
ture of 380.8, and this is not the 
observe in winter, and to take into consideration also the specific gravity. The 
following later observations in the minter, and in the summer by McClintoclr 
and Walker, in Baffin's Bay, answer these requirements, and give also satisfac- 
tory evidence for the correctuess of the laws deduced. No other observations 
obtained in the winter are known to the author. (Compare Pitz Roy, Meteoro- 
logical Papers No. 4, .for 1860.) 

little, altliough, perhaps, of a 
ral status. I t  is, therefore, ad 

In  March, 1857, in latitude 690 N., longitude 590 W. : 

Temperature. Specific gravity. 

29.1 roo8 
. I  

Thirty feet. .  .................... j 30.0 

-I 
IO28 

Iu August, 1857, in latitude 750 N., longitude 59" ITr. : 

Depth. 

~ 

Depth. Temperature. 

......................... Surface 32 4 
Two thousand four hundredfeet. 31.1 

I I I I 

Specific gravity. 

. I  

Io00 

,1018 ' 

Surface ......................... 
One hundred and fifty feet . .  .... 
Six hundred and eighty-four feet. 

........... 
3 0 . 0  

(JUly,:1827) Parry also found north of Spi in, in lati- 
tude 820 N., longitude 200 E, : 



Notes. 
223:~. 223 Compare S. Clavering, Journal of a voyage to  the east coast of Greenland. 

Edinburgh. New Philosophical Journal, July, 1530. 

SCS. 

36.7 
38.8 

224. 224 Captain Graah, of tho Danish navy, who remained on the east coast of 
Southern Greenland, betmeen latitudes GOO and 6580 N., for two summers and 
one winter, (1829,) found the temperature of the b(  Arctic streani” never higher 
than 340, (ranging between 250 and 340;) but in the entrance of Davis’ Straits, 
in close vicinity to ice, he observed 390 and 410, although he had found nowhere 
else in the vicinity of ice above 360. He concludes therefrom that a southerii 

,stream must enter there. (Reyse til Ostkysten af Gronland; Kjob., 1832.) 
. 

[For an acwnnt of Grmli’s expectition see note 107.-HPDROGRAP€IIC OFFICE,.] 

22s There are navigators mho ascribe’the well known great southern drift of ice 
:dong the western side of Baffin’s Bay to the prevalence of northwesterly winds. 
That these winds prevail there is sure, but the drift Beeps so close to the coast 
that they c:uinot be the sole cause of it. 

225. 

Air. 

37.0 ’ 

226. 22c This branoh of the Gulf Stream iiiay be coilsidered ;I new discovery, as  
Itennell (compare (‘ au investigation of the curreuts of the Atlaritic, 1832”) would 
not believe in it, and, being at  the time generally accepted as the authority for 
Atlantic currents, thus prercnted inquiries into it. 

“27. yL7 Au unequal dif-usioil of the salt in the great 0ce;iii (except at the surface 
of it, wliere it is causecl iu the siiiiimer by melted ice and snow remaining upper- 
most on account of their lesser weight) we cannot adopt, a t  least not so great, 
so extended, and so permanent an inequality, that it Could be accepted as the 
came of the existing circulation. 

22.8. 228The accurate observations fsom the iniddle of July t o  the middle of 
August u w e  as follows : 

--_______ 

Latitude 77O to 7g0 N ........... 
Latitude 74O to 77O N ........... 
Latitude 70° to 7 4 O  N ........... 
Parry found latitude 73O, longi- 

tude Eo W .................... 

The toinperaturo of the smno cnrreiit and at  tho same time, a t  the’Paroe 
Islands, is, according to Irminger, 500.0. 0 ther teniperatrnre observations will 
be found 011 the Polar cliart in P. Suther!ancl’s jouriial of a voyage in Baffin’s 
Bay, 1852, \d. 1. 

220. 229 The depth of the icebergs below the snrfacc of tho sea, generally assumed 
to be g of the entire iceberg, is probably not SO great, as t h y  consist of glacier- 
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Notes, 
ice, the result of tlie compression of snow, and therefore porous, still contaiuingzf~s-32, 

. air and of less weight tliaii field-ice. 

Malugrkn, the Swedish Expeditioii to Spitxbergeii, 1861, ill the Gee- 
graphische Mittheilungeli for 1863, 11. 402 

In  regard to the climate of Sgitzbrrgen I will say but a fern words. Spitz- 
bergen is crossed, according to Dove, by tlie annual isotherms 140 and 180.5, by 
the former in  t4e north, by the latter i n  the south. The highest t e q e r a t u e  
observed by the expedition 011 sllorc W ~ S  60O.8, on the 15th of July, at wide 
Bay ; at the same tinie Dr. von Goes observed on board the Magdalena, lying at  
anchor in tlie northern part of the bay, S2C.4 in the SuIi, and 530.G in the shade. 

The causes of this surprisingly mild climate in such a high latitude are the 
insular situation and the Gulf Stream, vhich is proved to wash the entire 
western coast and, a t  least in ccrtaiii seasons, in August and September, also 
some parts of the northern coast. Toward the end of May, or in the beginning 
of June, the slopes of the high inouutniiis, and partly also the coast, become free 
of snow which, however, remains iu the valleys u t i1  late in tlie summer, a t  
least on tlic northern coast. Toward the eiid of April the southwest coast caii 
be approached by vessels, ancl in June tlie bays of the same throw off their 
bridges of ice, while on the most coast of the Northeast Land tlie ice is still firm 
in the fiords a t  the end of July and the beginning of August. There is hardly 
any precipita,tion of moisture in suniiiier, and thunder has iiever been heard. 

250. 

231 Scoresby, who after seventeen whaling cruises in that part of the Arctic 
Ocean knew it better than any one else, but believing that ice could also form 
in the open sea at  very groat distances from land, had the idea that the sea 
~~thicli he assumed to exist around the North Pole was covered with a coat of 
ice, and that the Pole could only be reached in a sIeigh. He did not kiionr yet 
the beMike form o f  tllc packed ice, mhich we first learned froin Parry after his 
reinarlrable voyage, in 1827, on foot over the ico to  latitude 830 44' N., (and 
which formation is even nom not yet geuernlly quite well uuderstood.) Scoresby 
penetrated throngh that bolt, but failed to reach tlie Pole, Bot on account of 
ilnpenotrablo ice, but for the want of  ice, bec:tuse .after crossing the pack-ice he 
reacjied t,he opeii sen, bnt tIieii had no ship 

131. 

m ~ h c  nrglln1e1lts for t ~ i i  open sea at the North I'oIe, and a consequent 
milcler teiq~erature tliere, mill not be repeated here j one only less kuonw may 
be stated. There are in Northern Siberia, on the river Lena, in the district of 
Bchiga,nsk, latitude GSO to  730 N., among the birds of passage, which seek in 
the beginning of the winter a warmer climate, soule going north across the sea. 
This would indicate the existence of islands there. (Geographische Mittheilun- 
gen, 1857.) 

232. 
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S E C O N D  A P P E N D I X ,  

I.-THE GULF STREAM EAST O F  THE NORTH CAPE. 

BY A .  V O N  M I D D E N D O R F ,  

EONORARY MEMBER OF THE ACADEMY OF SCIENCES OF ST. PETERSBURG. 

[The cruise of the Russian Corvette WarjSg in the Northern Sea, in 1870, has been 1Jrelinii- 
iiarily noticed on page 192 o f  this volume. Mr. vou Middendorf, who accompanied His Imperial 
Highness the Grand Duke Alexei on this criiiso, has siuce published in tho January nunp 
ber o f  the Qeopaphische Mittheilungen for 1871, tho following summary, embracing the results 
o f  the csrefd observations of the ternpcrature of sea and air made 011 board of the Warjiig, tmo 
hourly, and at times oven jn shorter intervals, in a region, thus far, partly unosplorcd in t8his 

# 46 R # # ti # 

respeCt.-HYDRO~RAPIrIc OFFICE. J 

Before eutering upon the discussion of‘ the‘ observations made on board of 
the Warj:iig, I beg permission to record agaiu an isolated observption of the tem- 
perature east of the North Cape, which appears to have escaped the eJ’e of Dr. 
Yeterinann, and to add a fern statements from Rnssian piiblicetions of older date. 

Just thirty years ago I observed, east of the Fisher (Rybatschij) I’eninsula 
of Russian Lapland, in latitude ‘ioo N., and on the inericliaii of the east coast of 
the Ladog% Sea, at the end of August, a tcniperature of 4S0.2, and :wxrtaiued 
that the sea, in the vicinity of tho Kola Bay, remains open throughout the win- 
ter, i t  being then the resort of niimerous flocks of searfowl, and that, tlierefore, 
it must have a higher teiiiperaturc than maters in lower latitudes. (Compare 
jljy “Sibirisclic, noise, 1551, Wirbcllosc Thiere,” ii, 1, p. 352, note 3.) This is ~011- 
firmed by the well established fact (recorded by Oseretzlcowslci, Description of 
Kola and Astrachan, 1804 ; aud by &inilCe, l)escription of ICola City, 1S30) 
that the Kola Bay itself mhich, although but narrow, has a lerigtli of 37 miles, 
freezes only in tlle most severe winters, never before Jannary anti February, and 
only to Saljnyi Island, 17  iiiiles from its head ; A fact the more reinarliublc as the 
rivers Kola and Tulonia empty into it a great quantity of icy mountain-water. 

The same careful observer, Admiral lieinilce, states that the winter in Pols 
is hot auy more Severe thau in Archangel. The rivers in that vicinity, in f>ict, 
throw off tbeir ice about tlie 13th of &hy,’Wliile tho nVilla a t  A~rcliai~gel, 440 far- 
ther southward, is recorded to do so generally on the 14th of the same month. 
(Lutke, four voyages to the Northern Sea, IS%, i, 11. 132; aud calendar for lSG9 
by the Imporial Academy of Sciences, p. 168, Bnssian edition.) 

The results of the obserratioiis of the Warjiig will be stated in following the 
course of the Gulf Stream from the west to the eastward. 

I. In the diirection from SoutJh Iceland to Tro~~asii, as well as in that from Xozltk 
Ideland to the south point of Now?ay, betwema the SJdand mat? the O r h e y  Islands, 
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and also pumlleb to the west coast of Norway, the surface of the sea has been foilnd 
by the Warjug of u temperature of front 20 to 440 higher than might have been ex- 
pected frolit Dr. Peterwaands July  curves on chart No. 1.' It thergore appears that 
in the s u m w  of 1870 the Gulf fltreant was running less mixed with other waters, 
and m01'e decidedly toward the north than i s  generally the case, and also that Dr. 
Petenlzann7s Ju ly  isotherinat curve of 100 R. should probably be drawn higher north. 

The highest surface-temperature observed by us was 100 R., (54O.5 F.,) viz : 
u) On the high sea, nearly in sight of the islands off Tromsii, in latitude 

b)  In  the roads of Reikiarik, in latitude 640 N. 
e) On the meridian of the center of Iceland, in latitude 6140 N." 
We should consider this higher temperature unhesitatingly as a confirma- 

tion of Petermann's July curves, the more so as it is known that there is gen- 
erally a delay of the extreme monthly temperatures, and as we were in that 
vicinity in the marinest season during the month of August. We were, how- 
ever, off' Tromsii in the beginning of that month, and Lord Dufferin observed, 
also 54O in IS%, near Tromsii, but as early as on the 19th of July, and a degree 
higher than ourselves. 

These observations agree with those of the Warjiig on her paspage from Pe- 
tersburg to Arcliangel, viz, 540.5 as early as the middle of July, in the Bay of 
Kid, and 530.4 to 550.6 on the coast of Norway, north of latitude 603, on the 
17th of June. 

Such extraordinarily high temperatures must especially be borne in mind 
in referring to the Gulf Stream the temperatures observed by 118 as early as in 
the middle of Juls ,  far to tlie east of this, of which we shall speak hereafter. We 
iievertbeless found the penetration of the Polar Stream into the Gulf Stream oven 
uiorc decided than shown by lh. Petermann on his July cliart, the minimum of 
4 2 O . 1  Irrzring been observed by the WarjBg down to latitude 6440 N. 

The North Atlantic Ocean being there furrowed by varm and cold bands, 
as demonstrated by Admiral Irminger, i t  mattors lcss to show these differences 
than to  prove that the Gulf Stream carries in the Bummer a temperature of 54O.S 
until it meets the North Cape Stream. Our observations confirm that this latter 
stream of warm water reaches down to very considerable depths, as in Iati- 
tude G91° N., 011 the meridian of the southerntnost point of the Scandinavian 
Peninsula, a t  a surface temperature of 500.7, we found at 40 fathoms depth still 
4GO.4, and at SO fatlioms 450.6. 

That so liigli temperatures were observed along the coast of Norway thus 
early is important, and 1 infer from the meteorological journal of the Warjiig, 
that the higlier of the above two figures (550.G) expresses the teniperaturc of the 
liigb ~ c a ,  while tlie lower (530.4) is that of the currents in the vicinity of the 
coast. In tlie higher latitudes, but near the chain of islands off the coast, (the 
Lofotes,) the temperature varied in alternate bands, and even fell as loa  as 470.7 
and 47O. 

The further course of the vessel showed plainly that not the higher latitude, 
but these islands which bar the Gulf Stream and the influx of cola water from 
the melting S ~ O R  arid the glaciers, causes the decrease of the temperature, while 

6980 N. 

* r  Jh same toiiiperntnre W:L8 observed also in latitude 5910 N., west of the meridian of the 
Hebrides, and up to tho Rtrnit botwcen tho Shot1:tnd end tho Orkncy IsIends, but.these observw 
tions ngroe with the July-ciirvo of Dr. Petermnnn. 



to the west, on the high sea, the higher temperature of the water extends much 
farther north. As soon as the corvette, after passing Hammerfest, entered iato 
a higherlatitude and more open water, the temperature again rose on June 27, from 
47O.7  to 480.9, and even to 50°. 

This latter temperature was observed in the North Cape stream in t& end 
of June, in latitude 710 10' (the highest in which the ship douI>led $& 
Worth-Kyn) as also west and east of the NOrth-KyU up to the meridian of 
Sylte Fiord or Sylte-vik, west of Wardii. I have to state expressly, however, 
that the course of the ship was near the Comt, and I have no doubt that 
farther north, in the open &ea, 54.05 would have been observed on this meri- 
dian, a few we&s later. I say so with confldeence, although we onrseZve$, on 
going homeward over the same route, but still closer to the coast, oberved 
throughout only 470.7, and in sight of the North-Kyn only 47O.1. 

Frdm the above I conclude: 
~ 2. That the July isothermal curve of I O o  R. (54O.5 F..) for 1870 llzust not be drawta 

through the iwterior of Norwajy, but, oia the cotttrary, ou,tside of the Lofotes, ut some 
distance froin the north coast of Sccinrlinavia ; aitd that it does not run parallel to 
the isothermal curve of 80 R,, but is crossed.by c ~ i i  qfset  oj'tltke latter toward the coast, 

3. The North Cape stream, cooled dowu hardly perceptibly, rum past the White 
flea toward the m t a n c e  of the Xara  flcca, so that in B e  vicinity of Kolgujev Ishbil 
there are still bands u&ich in July have a temperature of nearly 540.5. Tlw JzcL 
curves of 60 and 40 R., (450.5 and 410 F.,) thcrffore, have to be rqlaced by those of 
loo to 70 R., (540.5 to 470.8 J?.) 

On the meridian of the liranitb Peninsula the North Cope streuntk, wlt,iclb there W E  
shall call the Kanin  str~anz,  Aas, a t a  widt7b of more than 2 degree8 of bticllda, soill a 
very considerable depth, at which it does not cool dowit below 470.7. IA howevsr, ~ i p  

SJhoulCZ consider the tenqmatures of 38O.7 to do, observed .?y Dr. Bessels 09% his 
return from Nova Zentbla i n  latitude 740 N. ,  as the edge of the Gulf stream, tke 
~&tbiqz stveuni would have a width of more tlian 4 degrees of latitude.* 

!phe &min stream has a' d q t h  of about 20 to 30 futhonzs; its tenperature, 
ibowever, decreases downward the more rapidly the higlccr it is on the surface, @vi- 
h t l y  because tI10 teqjerature at &bout 30 fathonhs i s  OW the cc~eraye throughout 
about 380.7 to 420.0. Oitly north of the parallel of latitude 'ioo we found at  the 
hotton% ( in 40fathonzsJ Polar water of less than 36O.5 down to 33O.8. 

In  going from Arcbangel to Nova Bemble the IVarjGg suddenly observed, in 
the mouth of the White See, the high temperatares of the Gulf Stream. We 
found in latitude GSO N,, on the oentral line of the mouth, 4 3 O . 3 ,  and to the east 
of it, nearer to ' the  Kanin promontory, in latitude GSO 40' N., 49.03. The 
farther noatheas6 steered, the more the temperature Of the surface of the sea 
increased, until in latitude 690 N., on the meridian of the center of the Eanin 
Peninsula, (440 20' IC.,) we crossed the maximum temperature of 630.4. T h a a e  
we proceeded westward to latitude 690 45' N., longitude 49O E., (the meridian of' 
the west coast of Kolgujev Island,) observiug still between 610.1 aud 490.5. 
We then came to a second narrower band of warmer Tvater showing.520.7, which 
to the northeast soon cooled down to 500, and in 700 40/ N., 600 30/ E., (to the 
east of the meridian of the east coast of Kolgujev Island,) to 47O.8. 

* Wo draw attention to Rohiko's statomont, (p. 3 of his book,) that he never hmrd that 
summer Polar ice had been 88011 in 3, lowor latituae thall72p. T h e  Kauiu strcam evidently pre- 
vents it going mor0 floiithward. 

-____ __ 
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Farther toward Nova Zcmbla the temperature fell rapidly, as we vi11 show 
more in det-ail presently. 

That the Eanin stream extends here over inore than 2 degrees of latitnde, we 
ascertained on our return passage from Nora Zembla to the coast of Russian Lap- 
land and Wardii. I n  this sunliner the Warj5.g reached her highest latitude in 
710 14' N. on the meridian of the west coast of Kolgujev Island, (450 E.,) and the 
temperature of the surface of the sea was fo~ind there to be as high as 450.5. 

Turning southvard again, 470.7 were observed in latitude 710 N., on the 
meridian of the east coast of the IGauin Peninsula, then 4SO.S, and so on increas- 
ing until 550, the highest temperature observed by the TVarjiig in the open sea 
east of North Cape, was obtained on the 31st of July in latitude G 9 O  N., hardlj- 
25 miles from the Lapland coast, nearly in sight, but a little to the east of the 
Seven Islands, (Ssemj Ostromov.) There we had evideiitly entered tlie same 
band mhich two weeks before, near the opposite eastern shore pf the entrance to 
the White Sea, had shown 530.4. Higher teinperatures of the sea were observed 
on the Warjiig only under the influence of insolation, and in shal1ow water in 
the proximity of the main." 
. If we inquire where this warm mater of so great a, volume goes to, it appears 
to me, without doubt, that it branches at  Nova Zembla, and me have good reason 
to assume that the main braiich proceeds toward the Kara Sea, especially to the 
Petschora region and Waigat's Strait, (Jugorslrij Shar,) and L% side branch north 
along the west coast of Nova Zembla. 

4. A nor t lwly  current along the Izortlmest coast of Nova Zcmbla is cnmistak- 
able ; it  is probablg one of the continuations of the Xnnin strcanL. 

I n  following carefully Admiral Liitke's &aminations of the N o ~ a  Zenlbla 
Sea during four summers,+ the steadiness and great strength of this current can- 
not escape us ;  we find it, close to the coast, in latitude 7G0 N., still powerful 
enough to extend to 7Gg0 N., mlicre it meets micrs of little or no niotioii which 
reach to Cape Nassau.. 

Barents, while wintering on the north coast of Nova Zembla, observecl the 
sea t o  be open in each of tho winter months, and sometimes entirely free of ice ; 
in the beginning of May the ice disap1dred entirely. Furthermore, at the 
northernmost of the three uieteorologic:~l stations on Nova Zerubh, (Shallow B:ty 
in nearly 7 4 O  N.,) the  inean tcinpcrntiuc of tho air hns bcen f~iitnnd higliar tllm 
at the two  more southern stations. 

The current appears to have the same direction eveii as low as latitude 710 
and 700 N., as the WerjBg made Meslrduscharski,j Island, (off Eostin Shar,) wl~en, 
by dead reckoning, she was thought to be considerably south of it. 

5. Tltese extensions of the U d f  Stream w e  proved, udditionally, hy driSfpodzbcc. 
I not only saw a bean OS the Braziliau Ihtuda gigalobkm,  vhich had been 

found on the coast of Nova !&iiibla, but there were also among the products of 
the province Arcliangel, which were eslribited by the Governor to His 1niperi:il 
Highness the Grand Duke, two thick pieces of baniboo cane, n-liich also cmne 
from Nova Bembla. There was, furthermore, Fears ago preselited to the Ilnpc- 

* Thus in latitudo 64' 40' N., outsidc of tho Dwin:b Bar, on the 24th of June, and ~ 0 1 1 1 ~  il:~y 
previous, with northerly mind up to  G(i0.9; io latitntle 660 N., at t l ~ r  Solo\vetslci I s l ~ n d ~ ,  020.2 ; 
in Cathsrine Harbor, Kola B:Lg, latitude fig3 N., 5fP.3 j at \vV:Ldh?j, Iatitnde 700 N., 590.0. 

cllrrc:nt, of 58 n:mti- 
ea1 milos in 24 hours. Cnptain Johanncsou found tho sall~c. 

--.-____I___ - -- 

t Liitke (Vierruali~c Reise, 1828, vol. ii, p. GI, 64, 80, a11d 191) rpcnr(1R 



. rial Russian Geographical Society one of the glass-balls which are used by the 
fishermen of the Lofotes for bnoys. 

6. Wlbile the Kanim streant Bot~sads against the Eanin pronaontory, u Branch 
appea~s to payt from it, wl~ich can be traced along the east coast ofthe WIiite Sea and 
tlwough the throat of the White flea to the motu% of the Dioina, and beyoftdl it 

I trace this siclo branch first in the eastern half of the entrance to  the throat 
of the White Sea in latitude 6 8 O  40' N., where we observed a temperature of490.3, 
north of the extreme tongue of the Kanin promontory. . 

The continuation of it  we find from the meteorological journal of the War- 
jag on the passage to Archangel. Between tlie neck of the White Sea and i tg  
blind bag, near the west cohst of tlie latter, (south of tlie coast of Ssossnowete,) 
in latitncle GGo 24' N., only 390.9 mere observed on the 22d of June. From ther? 
the corvette was steered to  the eastern coast (Simnij Bereg) toward Cape lntzy, 
and found suddenly, onIy five hours Inter, in Iatitude GGo N., a t&perature of 
the water of G30, a difference of 330. This high teinperature of the mater con- 
tinued to  tlie month of the lhvina, and I caii oiily account for such in this early 
season by tho meetJiig of the I<aniii stream, which itself has a, temperature of 
50°, with the water of the Dwina heated in the interior in niore southorn lati- 
tudes, t o  which the shoalness of tho water and insolation may contribute. My 
supposition is supported by the fact that in the end of June the temperature of 
the sea on the Dwiiia Bar rosc to GGo.9, only with fresh northerly winds, and ~ 

fell to 540.5 immediately when the wind (lied aa-ax." 
A further confirmation is the, fact that at Cape Semljanoj, on the east side 

of the White Sea, the coast, bending toward the north and not south, begins to 
be less sterile; we find there again trees, and a luxuriaiit growth of grass which 
reaches close t o  the shore j cows give splendid milk, and not ouly vegetables are 
raised, but even some barley. This donbtless is due to the warm mater of the 
Gnlf Stream, which also invites the inhabitaiits of the coast to  congregate at 
Capo Intzy as early as Pebru:iry for the cnptnre of the seal and their young 
brood. 

7. The Gulf Stream does n o t  lrourctl directlg ugaimt the taesl coast oj' Nozja Zem- 
bla ; a belt of cold uuter, ( w e  obssrwed 45.07 to 41.05,f) at  places 60 i d e s  Broad, 
intervciaes betwccn it aiad ilie shore, girding at  least t l ~ e  southerot 7ia7f of Xova Zetnbla. 

Tlio White Sea, as well as the Arctic, in the direction from Kanin to Ngvs 
ze111b]al have, 011 the aversge, 8 depth of but 40 to GO fathoms ; only in the chp- 
bra1 part of tlie IVhite Sea, within pery narrow limits, Tvere 150 fathoms meas. 
nred. The few soundings which mere Obtained in the above-named belt of cold 
water indicate that it has probably a clcptll thrice as great. 

totoara tiLC toest. 
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I conjecture that an easterly Polar coast-current runs in that furrow, con- * 
netted with the waters discharging through the Kara Strait, (Liitke Viermalige 
Reise, ii, p. 72 and 78,) and through Matthew Strait which is always full of ice. 
gat this colder water (450.5 to 400, corresponding nicely with the maximum 
43OJ.3, observed by the Swedish expedition on the coast of Spitzbergen) has 
surely a not inconsiderable admixture of warmer waster, as the mean tempera- 
ture of the air at the warmest station in Nova Zembla is in the stmmer only 
390.2. 

On the western edge of this furrow, where the depth changes from 40 to 60 
fathoms, we observed at 40 fathoms depth 330.8, and off Kostin Shar also, at 40 
fathoms, 370.4, the surface temperature being 460.0. 

As the Best on the west coast oi? Norway descends to a similar furrow, 1 
oarmot help believing that these phenomena arise from general geological 
causes. Shquld not a colder coast current wash also the shores of Norway!” 

8. Correspondiitg to the warm stream oit the east coast of the White flea, there 
@ws alosy i ts  west coast a cold stream, the temperature of which we may consider 
as the local temperature corresponding to the regiolz. I t  appears to continue f r o m  
the entrance to the White &‘ea westward along the coast of Laplaid. 

After, as above stated, we had observed 66O.9 on the bar of Archangel, we 
again found at our anchorage off the Solowetsk cloister 620. On the passage to 
the Solowetsk Islands, east of them, a t  the entrance to  the Onega Bay, (latitude 

From these islands we shaped a northeasterly course to .the Lapland coast. 
The thermometer fell rapidly. When, on the 21st of July, in latitude 660 N. 
we sighted the western coast, (Tcrskij Bereg,) it showed 430.2 near the same 
place where four weeks earlier the Warjiig had observed 390.9. The coast con- 
tinued to be covered by drift-moss, the air remained rough, and the temperature 
of the surface of the sea a t  410, but not less. This continued so up to latitude 
6730 N., longitude 4180 E., that is, to the western third of the throat of the 
White Sea. 

From the fact that the mean temperature of the air for the year a t  Archan. 
gel is 330.6, for the winter 100.2, and for the spring 310.3, and further that the 
Dwina does not throw off the ice before the middle of May, we will consider a 
temperature of the sea iu July of 390.9 to 430.3, three degrees north of Archan. 
gel, r a t b r  higher, and certainly not lower, as we might have expected, and we 
are inclined to accept it as the local temperature, not much affected by other 
influences. 

Reversing our course, aud going from the western coast toward the Kanin 
promontory on the east side, the thermometer soon rose; in the center of the 
throat, in latitude 680, we found 430.2, and closer to the east coast 490.3, The 
temperature of the sea changed from the local to that of the Gulf Stream. 

Had we, on going north, kept on the Lapland Coast, we should doubtless 
have remained in cold water far beyond Swlitoi-Nos. I infer this from the 
meteorological journal of the Warjiig on her passage to Archangel, as in 680 24‘ 
N. northwest of Swiitoi-Nos the thermometer fell rapidly to  420.6, and farther 
south, as stated previously, to  the minimum 390.9. 

. GO”.,) the thermometer went down to 48O.9. 

*For evidence that this furrow girds t,he southern coast of Nova Zembla, and.that, on the 
conimry, the waters of the Bolsohesemelski Samoide coast are shoal, I refer to Liitke’s state; 
mente in his lLViermalige Reise,” ii, p. 94. 
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When the Warjiig, on her return froin Nova Zembla, again crossed the 
meridjan of Swatoi Cape, she found there a temperature of 510.1, instead of 430 
or 45O, not only because this was four weeks later in the season, (31st of Julj',) 
but also because it occurred 140 more to the nortlimarct, in tlie Gulf stream, 
instead of near the coast. 

This cold stream occupies that part of tlie ocean bed in its entire depth, and 
tliere is no uniier.curreiit at  the bottom: (iii 90 to 35 fathoms depth;) on the 
contray, the temlmature of tlie bottom-water is lower by Si0 than that of the 
surface. 

9. Relations, analogous to those ju s t  sliozm chs e#xisting i ,b  the White Sea, appear 
to'exist also in the 117nrnnger Fiord, ti~lLiclt in ,fwt i s  lnit ci diniinutive repet i t ion of 
the fbrmer. 

The temperature observations of tlie Wtyjiig, on her passage to Archangel, 
exhibit a sudden decrease to 430.2, and evcn to 4 2 0 4  as soou as the ship on her 
course from Xorth Ryn reached Wardii, while 450.8 were recorded near the 
Fisher (Rybatschij) Peninsula, aud fnrtlier east up to  midways between the 
Seveu Islands (Sseiiij Ostrovow) and Smiitoi (Holy) Cape. The difference is but 
small, but it was again observed when crossing t,he same waters six weeks later. 
as 500 to 540.5 were observed everywhere in the Waraiiger Fiord, brit 0111~ 47O8, 
on approaching Warclii, and this lower temperature of tlie sea (470 to  not more 
than 490) continued west until i n  sight of the coast to Hammerfost, and even to 
Troiiisij. 

Thus there is a;lso i i r  tlie JVarnnger Fiord warnier water (affected by the 
Gulf Stream) flowing in tlie eastern half, while along the western shore of its 
mouth, aud to the most of it, along tho entire coast of Norw:q-, colder water is 
met. The middle band of the nwni  North Cape stream appears northward to 
draw off froni Wardii, and from the Pisher Peninsula. 

10. The Gulf Strean ccin still be detected a t  ir io7pjez~, )lot o d y  By tlie lewi$era- 
t w e ,  but also the blue color and the high salitiity of the sea. 

We sailed tliere tlirougli water of a color of so deep a violet-blue that I was 
confident of fiuding it swarming with rnicroscropic auimalcdla aud plants. My 
astonishment vas great when I could not detect anything under the microscope. 
I shaIl again ex:tmine the residuum of the specimens. 

This sanie water, on examination by Professor C. Schmidt in his laboratory 
at Dorpat, prored to be of a specific gravity of 1.0251S a t  200.4 Celsius, and 
consequently of a salinity of 3.4238 per centurn. 

T;lre possess tlirougli 13eiuilie (Geographisehc Reschreibnng der Nordkuste 
Busslands, 1860, i, 20, and Arcliangelsliji Sbornllc, i, 1SG3, pp. 95, 30) quite a 
number of detcriiiinatious of the saliiiity of tlie White Xes and tlie Arctic Oceau 
along the 1q)lantl Coast, of which the fo~lo~ving are the principal ones: 

Specific gravity 
at 320 F. 

On the bar of tlie Dwina.. ........................................ 1.017 
At  Simnija Gory, (ebb). ............................................. 1.018 
At Simnija Gory, (flood), ........................................... 1.021 
At the blind liead of the Onegi Ray. .................................. 1.021 
At tlie Solowetsli Islands. ........................................... 1.023 
A t  h e  entrance of tlia Kandalalcscha Bay. ........................... 1.023 
At Ssosriowcta. .................................................... 1.024 

L 

4s 
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Specific gravity 
at 320 F. 

At Cape Orlov, (flood) - - - - - . - - - - . . - - . - . - . . . . . - - - . - . - - ~ - . . . . - . 1.025 to 1.026 
At Swiitoi (Holy) Cape. - .  - .  . ~. - ~ ~. ~ - .  - - . - - .  , - - .  . . - ~ - - .  - - . - -. . - - 1.026 
Near Kola Bay, -. -. . . . - .  - .  - - .  . -. , - .  ~ - .  - .  . . . . . . ~. . - ~ - - ~ - - - - - .  - .  - - .  - - 1.027 
Near WardLi.. - - - - .  - ~. -. . - - .  -. . . - - .  . . . . - ~. . - .  . . - ~. . . - .  -. - - - .  - - 1.028 

The water on the Dwina Bar, therefore, has a salinity of 2& per centum, 
which decreases very regularly toward the mouth of the White Sea. The waters 
on the Lapland coast increase their salinity from east to vest, reacliiiig the 
maximnm of 3% per centum at  Wardo. 

A salinity in the Arctic Ocean of 33 per centum, which me find the IZaiiin 
stream to possess, is, indeed, great enough to suggest the influence of the Gulf 
Stream. No agreement, however, has been found with the great differences in 
th’s temperature of the mater, and tlicre remains, in this respect, an open field 
for further inquiry. 

But from the facts ascertained thus far the iinportant conclusion may be 
drawii in the interest of national economy, that tlic salt works at  present on the 
khore of the Onega Bay were not located properly, and that they should be 
removed within the reach of the above shown branch of the ICanin Strean], 
either to the coast vest of Swiitoi-Xos, or to the south coast of the Waranger 
Fiord, or to the northern Iialf oE the east coast of the TThite Sea. These are, 
moreover, localities where also t>lie required wood may easily be obtained. 

There can surely be no doubt that the great number of animals of lower 
oraers whicli are found near the Lapland coast, and of which lately so many 
specimens vere procured by Mr. Jmxhiiislii for the St. Petersburg Society of 
Natural History, as well as the abundance of fish, especially of herring, cod- 
fish, &c,, feeding upon thein, aud which again are thc prey of the numerous 
sharks and seal, are incident to  the meeting of brnriclies of the Guli Stream 
with northern waters. Direct proof of this connection, however, must be Ief’t to  
further research. 

The remerkalhe agrecmcnt of tho temperature of air and water, and tlic 
manifest depeiiclence of tho temperature ofthe air from that of the water, testifiy 
to tho correctness of Dr. Petermann’s cxpression, l c  direct licating by yni*~n 
water,’7 (Tfnmittelbare ~~~rIn~prasser-lJcitzui7g.) 

We mould have been able to determine by the air, without ascertaining the 
temperature of the water, whether me were or mere not within the warm water 
of the Gulf Stream branch. Tlie direction ofthe wind had evidently bnt a snb- 
ordinate influence on the temperature of tlie air. 

The air was roughest (at night clown to 430.3) ou the dreary west coast of 
the neck of the White Sen, (Terslrij Bcreg,) mliere tlie cold stream shows its 
depressing inhueuce on the vegetation, which tllere is far behind that on tile 
shores of tho more northern IlanclaIalrscha Bay. Over the warmest parts of the 
Gulf Stream, on the contrary, tlic air was never less than 640.5,” although the 
thermometer generally gave higher rc:dings on account of the insolation inci- 
dent to the shallow water, or the reflection from the rocky coast ~vhen near it. 
For instance, when lifting the auc~ior off Solowctsk, ~40.4 ~vcrc obserred, and in 
Chtharine Harbor, Kola Bay, (Iatitucle G 9 p  N. or1 the 1st of Auglxst,) e r w i  GSO, 
&nd at midnight above 59O. 

’ 

__ _- 
On tho higherJt parallel of latitudo which JVO rc:bclied (710 14’ N.) tho tcmpcretu-m of tho 

air Wtl8 nt ROOR 500, at midnight 45015. 
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The most fluctaating temperature proved to be a t  our anchorage in  st^ 
Schar, Nova Zembla, in latitude 71° N. We find there recorded in the jou 
of tlie ship, ou the 24th of July, as high as 540.0, on tlie next day not more t 
4602, and in tho night succeeding as little as 3So.S. 

Dririug nu escursiou iuto the island, h0n7ever, on the same 24th of July, the 
thermometer ahowed, Oren at Ylidnight, in the sliade more than 630.6, and 06 
the following day we hac1 an oppressiilgly sultry a%’, with thunder and a s 
shower of rain. 

Wading, on ncconut of the stoep declivities of the land, knee-deep in the 
bed of a considerable mountain-rivulet, I was surprised by tlie warmth of its 
swift water, which in this high Intitido (7LO) I had expectecl to find qoite cold. 
I could hardly believe my eyes when the thermometer shomed it t o  be, near 6bs 
nioiith, 570 ; higher inland where it was joiiiecl by waters from lakes, 540.5, 
and evcii close to the drift-snom vhich had a~cimnlated under ita bluff ba 
aucl from which it was copiously fed, 500. It will be found natura1 that I 
pectcd n’z~1’1y1 springs in the vicinity, but instead of them I.fouud the watc 
d l  the rneny sliaIlow lakes of tho s a d  tc?mperature. 

Near one of these lakes, and c\Tidcutly foil b ~ ’  it, was, exceptionally, EL cold 
spring, (of 390,) the waters of tlie lake c?ozing through a stratum of decayed clay, 
four feet in thickness, well oo-iwed by a grov#h of grass. There can, come- 
qlxently, be no doubt that the high tcuipereture of the rivulet was exclusively 
d m  t o  insolntion, vhioh bad attained such power through the dark color of the 
slate precipices borderiiig tho  mater. 

It is this inlportmit ageucy, contributing to tho higher temperature of the 
ocem, to which I inteiided to drew ion : insol;itiou, acting 
the immediate xioinity of the coast as in tho shallow parts of 
sild indirectly through tlic great sweet-watcr tribiitarics which, e 
highest l:Ltitndes, carry vast stores of heat, thrls collected on the Inn 
set&. I t  shou1d bo well coosiclorcd, tlic more as the daily Auctnation of the tem- 
peyLltorc of ~ l l c  80% j,y ,yo sljgl~t~, freqnently eveii quite imperceptible. 

l u  Crltharirlo Ihrbor,  1Col;e Bay, in  latitude GO&O N., where the sea can 
Cllter OIlly at Aooil-tide, the surf;~ce-temperature remained a t  540.5 to 580, vhilo 
at ;I deptil of 10 Pathoms 510 was observed; at 40 fictholus, GOO; aud gf 76 
$&thorns, still 470.3. The insolation i n ~ s  tlierc, as alrc&dg staited, relnslrkabIy 
strong, the tompcra~ure of‘tlte air rising, OII tlie 1st of August, at 4 hours p. m., 
to GSQ.9. 

I st;lto cxl,rc~ss]y th;it, n.he11 speaking of currents 1 did not intend to refer to 
the flowillg of tile; mater iii a certain diroctioii j the term u ctirrent” expresses, in 
this cliscussion, esclusively tlie rcsnlt of teiuperetm‘e observntions. It is, how- 
ever, :I mtbttcr of course that, wlluii discowring the sea st IZolgiijev to possess 
flu eqtintorial temperature, we must  presume that tho water has f l o \ ~ n  therg) 
froin tho \\rest, n11(1, after we liilVe proved a11 influx of \\’ater along t?fj 
east coast of the White Sea, that cold water flows out  long the west coast, con- 
tiiiuing tlieiicc a ~ o u g  tlie nortb coast of the l , ~ n d  to\Var(l the west, (as a counter- 
curren t to  the aquatorind streaiii which disappears therenbonts in the high sea,) 
Gut we linve thus gar no direct observntions t o  prove tlle correctness of this 
;t~uuluption. They are yet to be procurecl by tho energy of our navr and fie& . 
going people. 

‘ 

R0juil& researches (JJydrographische Eeschreibung der Nordkuste 



lands, 1850, vol. i, p. 23) go only to a depth of five fathoms, atwhich he found 
the temperature always agreeing with that of the surface. Our own observa- 
tions gave the same result. What we know thus far is that there are in the 
niouth of the White Sea violent currents, especially in the eastern half which is 
generally avoided, and that on the western coast they attain a velocity of two 
to four and a half nautical miles per hour. (Liitke Viermalige Iteise, 1828, i, pp. 
115, 175, and 176.) 

The flood-tide reaches Cape Gorodetxlioj froiu Wardii in seven hours, sidereal 
time. On the west coast of the neck of the White Sea the current is said to  
change under the influence of the tide within twelve hours successively to all 
points of the compass in their regular order, running southwest at the beginning 
of the ebb-tide, then mesb and at full ebb northwest; with the change of tide, 
east, then South, and lastly a t  high mater again southwest. (Liitke, besides in 
other places, vol. ii, pp. 174 and 190.) If' such is really the case, it must be 
assme8 that, independent of these periodical motions a t  the surface, the great 
volume of the mater flows in that direction, mhich appears to be indicated by 
the thermometer. 

Should there really, as scenis to be the case, be uo influx of cold Polar 
mater into the White Sea, then the sub-surface teinperature of 410 observed by 
us in July is an eyidence of the'great power exercised by insolation even under 
the Arctic Circle, as the mean annual temperature of the air at Archangel does 
not exceed 340. Although the White Sea is comparatively shallow, bottom is 
stated not to have been reached in the center with 150 fathoms of line. 

I willingly admit that our visit to Nova Bembla in tlie sunimer of 1370 was 
favored extraordinarily as regards teniperature, quite as much as Palliser's and 
Johannesen's visits in the summer of 1869. We even saw no ice at. all." But this 
does not change anything jn the certain result that the Gulf Stream can 
under the meridian of Kolgujev maintain nearly the same temperature which it 
has in the North Atlantic Ocean off the Lofotes. 

It is self-evident that in 1819, when Lazarev found the entire west coast of 
Nova-Zembla beset with ice, and in 1821, when Liitlze, as late in the season as 
the middle of August, was prevented by the icc from reaching the Kostin Schar, 
where we encountered no difficulty a t  all, the branches of the Gulf Stream must 
have been affected in their temperature iincoininonly by the ice drifted into 
them. 

In years when, for instance, the mouth OS the White Mea gets clear of the 
drift-ice late, 80 that  the ice does not disappear before tlie end of June, instead 
of the middle of that month, as generally is the case, (Reinike, ii, 34, and Arch- 
angel Sboruik, i, 1,18G3, p. 57, )  the temperature of the Kauin stream attains its 
full height probably much later in the season. The prevalence of winds, but 
especially an iincommoii pressure of the Polar stream, may also sometimes dis- 
lodge the  Kanin stream considerably. But all this cannot change anything in 
the main facts. 

The Gulf Stream, 011 its rslow coursc from the coasts of Norway to lcolgujev, 
is subject to numerous depressing influences. As we find at both these places 

. the same temperature Of its water, there remaius, should not hereafter an influx 
of warm water froin the interior of our planet a t  the bottom of the sea be proved, 

* In 1734 Lieuteiisut Murawiov W:LS ccliially favorecl in the ICara Sea, while much ice was 
opnd there in  the ~ii icceedi~~g yenra. 



no other source of compensation for the amount of beat which is lost on the way, 
except the direct action of insolation. 

The influx of warmer sweet waters from the inaiii can only have :ti1 indirect 
influence, as me have shown that the much greater part of the llorth coast of 
Bnssia is washed by Polar water; the wanner sjreet water could, therefore, oiily 
aflect the colder coast mater insolnclcll as to preyent a too depressing contact 
with and admixture of tlie latter with the warm maters of the Gulf Stream. 

We h3ve'before US a complicatioii of coSperating agencies, each of which, it 
is true, might be computed ruathematically; nevertheless it 1 1 7 i i i  be ;L l011g t i~ne 
before physical geography will i h x  within our rei~cll all t'he cleinents iiecessaq- 
in order to decide, in the case of a temperature of Arctic water of 3Go :~nd IC.SS, 

whether ancl how far it is due to the Gulf Strennl. 

3( x x 3( * % * 
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(Cape Nuuritizcs,) another stream setting at  Cape Vlissing (Booft-Zoek) from 
south to north. They cause there violent overfalls, in which Captain Johannesen 
saw very numerous fish and tmimals of a lower order n e ~ ~ e r  seen by him before ; 
they were of various forms and colors, none more than half a yard in length. 

About inidway between Cape Vlissing and White Island banks were found 
of' soft green, bluish, brown, red, and white sand, a t  a depth of 10 to 20 
fiithonis. The water there is so sweet that i t  might have answered for drinking. 
It contains, in great abundance, strange fish of silrer gray color with pointed 
heads. This species is said to be fouucl only there or iu the melted drift-ice, 
which, homerer, mas rarely seen by Johannesen that summer. 

Naxinioff Island, of the charts, could not be found. 
The deviation of tlie coinpass in 7G0 4s' N., and 790 E., was ascertaiiied to 

be 3040 E. 
The rise and fall of the tide in 730 40' N,, 550 30' E., '\\'as six feet. 

- Captain Johanneseii observed in and off Nova Zcmbla many species of ani- 
mals which are not found in Spitzbergen, as, for iustance, the black swan. 

It is linown t h a t  the wolf, the white fox, the coiiiinon red fox, and two spc- 
cies of leming are indigenous to Nova Zeinbla. Johanuesrn assures us that he 
has seen the same in the Ice Fiord of Spitzbergen, a i d  in Walter Thymen 
Strait. If so, an annual corinection by ice between Spitzbergeii and Nova Zern-, 
bla is probable. Captaiu Ulre considers the reindeer of Nova Zembla a species 
different froiii that of Spitzbergen ; the former is said to have longer legs, and 
its ineat to be of higher flavor! 

Johannesen, as well as Ulve, found at  Cape Nassau, and 011 the Admiralty 
Peninsula, glass buoys and pieces of fisliing-tackle f'rom the Loi'otes. 

[The f'ollowiug accounts of fire other cruises of Norwegiau iishonnou, in the iiiiii~uer of 1370, 
are from tho March iiumber of tho Oeographisrhe RIittheilnugeu of' 1871 j that of C:tptain Ulve 
has bceu noticed pre1imin:irily on pngo 190 of this volnme. Dr. l'rtertuann considers tho results 
of these Toyages the most important obtained thus far to\vard tlie solution of' the Polar question. 
There were during that soason altogether 60 Norwegian s b i p b  in  the Europeaii Arctic Sea, 
and all of thein appear to have been very ~ i i c c e s s f i i l . - H ~ ~ r t o ~ i ~ ~ \ r ~ ~ ~ ~ c  C J ~ < W C E . ~  

-- 

111.-CAPTAIN T. TORKILDSON'S CRUISE IN THE 
SCHOONER ALPI-IA FROiIl MAY 10 TO JULY 13, 1570. 

Ca1)tain Torkilclson left Troutljern May 10, 1S70, passed the North C:tpe May 
26th, reiuaiiiecl in Busso SOUIIC~, near Wardo, May 20th to June Gth, n11d lllet tho 
first drift-ice on tlie Shh of ,June, northwest of Kolgi?jev Islnncl, in latitude 700 
24' N., longitude 460'01' E. of Greenwich. After working in an eastern direc- 
tion through this drift-ice, which he fouiid in places \wry dense, though much 
clifferiug in thickness, (from 4 iiiclies to 18 feet,) he did not coiue again into open 
water, before the 18th of June, ill Itititucle 700 17 N., longitude 520 16' E., but then 
made a quick passage to the coast of Wovn Zcmbla aiid the I<ar:i Strait, through 
which he sailed on the 34th of June, .not\\.itlistancliiig the great masses of ice 
which he found there. 

There was at this time very considerable ice in the fiira Sea, some very 
thick and of great strength, and on tile 26th of Juue, east of Waigatsch Island, 
the vessel was besot by vast masses of' it, of a thickness of two to throe fathoms 
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above, and eight to thirty fathoms below the surface of the sea; but the rapidIy 
iiicreasing teniperature of tlie air, and also that of the water brought already 
to bear their influence. Froin the Sth to the 33d o i  Juue the mater had 
beeu, with a few exceptions, throughout below 330, frequently 290, and also, 
the air had been of a low temperature, froin 3-10 to 390, but theu the latter began 
to rise; on the 20th it was 390, 011 tlic ~d as high as'420.4, remaining to the 26th 
between 390 to 410; some observations even shonred 40°.1. From the 2Gth'of 
'Juue tlie temperature of the air and of the water rose steadily, reaching on the 
1st of July as high 8s 5GO.3  (water) and 410.7, (air,) and in tlie meau of that day 
to respectively 530.9 altd 360.7. In the diary it is stated, (6 the warm air has 
considerable iiiflueiice upon tlie ice, but it is nevertlwless still impossiblr to  pro- 
ceed." 

Ou the 2d of July, from 3 to 5 11. in., (still beset in tlic ice east of Waigatscli 
Island,) there was a tliunder-storm and violent rain, with a tcmpcrstnre of tlie 
air a t  630.5 ; and OII the evening of thc 3d again a thunder-storm, after which 
the ice parted, and Oaptaiu Torlrildson could rcsuiiie his cruise, steering first for 
the south end of Waigntsch Island, and then ruuiiing dong the land soutlleast 
into Kare Bay, penetrating to its head, wliere, however, he lost his vessel on 
the 13th of July, (iu latitude 650 39' N., longitude G70 5s' E.) The caiise aud 
' tlie circumstances of the wreck art? not recorded in tlie jouriial. 

From the 5th to the 13th of July the teuiperatnre m s  high aloiig the entire 
coast between tlie Jngor Strait niid the I h r a  &%y j the daily iiieaiis of the air 
being respectively 540.1, 540.5, 520.5, 530.6, 490.1, 490.5, 450.G, aiicl 450.7 ; aid 
of the water, 430.2, 400.1, 400.1, .4G0.4, 400.0, 410.4, 410.2, and 420.4; the maxi- 
mum as high as 4SO.4. There mere thunder-storms with rain, aird at  times with 
liglitiiiug also, ou tlie Gth, 7th, Oth, n11d 10th of July. 

1V.-CAPT, T. TORIZILDSON'S CRUISE I N  THE SCHOONER 
ICELAND, FrLOM JULY 22 TO AUGUST 28, 1870. 

After the  wreck of the Alpha Captain Torliildsoii took couiiiiaiid of anothre 
schooner, the Iceland, but as he hiid lost his thermometers he could not iiiake 
further observatious. Sailiiig from tlie ?Sd of J lily to  the 5th of August along 
t ~ i o  castern shorc of the K a m  Sea, ] I C ,  c:me as far as Wliite ~slttud, encountering 
but little drift-ice, frcqiientlg oiily singlc il:ilces, and north of the prallcl  of lati- 
tude 730 N., 110 ice a t  all. Tlie current was setting iiiostlx to the north aud 
ilortheast j tliero mas again a thuui.der-storm 011 the 2'3th of J d y ,  i l l  latitude 
720 N. 

Proin I\%ite lslalld Tol'kikkoll Saik?d soUtll\VeSt bWk to thC IiiIril Stl'aif;, 
ivherc arrived 011 the 17th of Aiigiist; only between latitudes 720 and 730 he 
met, in tlie jTjciuity of the coast, some few ice-flakes. There vas  110 ice to bt: 
seen in thc  are SW, aiid it had disappeared compktt?ly east of Weigatsch 
Island, where iu the eiid of Juue and the beginning of August he h:Ld been beset 
in the Alpha by vast masses. Tilere was also no trace of the ice left mest of 
Nova Zeulbla b@tween lntitudes 700 and 720 N., aud after a rery (Pic:lt passage 
he caiiie to anchor a t  Troinsii 0x1 the 2Stl1,of Angust. 
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V.-CAPTAIN C. A. ULVE'S CRUISE I N  THE SCHOONER 
SAMSON, APRIL 16 TO SEPTEMBER 3, 1870. 

[Captain Ulve's cruis is alraaily prclimitiarily notircd o n  page 190 of tliirc vo1iiuia.- 
HYDROGR IPIIIC O I ~ C I C . ]  

Captain Ulve left Tromsii as early as April lGth, made a quick passage 
around the North Cape, and met the first clrift-ice April 20th, in latitude 690 29' 
N., longitude 440 05' E. of Greenwich, GO nautied miles north of Kanin Noss; the 
temperatiire of the air mhich, when sailing from Tromsii, had been 400.3, fell to 
240.6, that of the water from 300.0 to 290.3. With violent gales from N. N. TfT. 
he approached Kauin Noss within 30 miles j tlie drift-ice, extended from that 
cape northeast tonrard Nova Zembla, and became, toward the east, so thick that 
i t  prevented Captain Ulve from sailing for the Kara and for the Jugor Strait; he 
tlierefpre kept northeast and north-northeast, cruising more tlian six weeks, 
from April 20th to  Jnnc 3d, between Kanin Noss and tlie Geese Land, the west- 
erninost foreland of Nom Zembla. De had to contend repeatedly against vio- 
lent gales, high seas broke over the vessel, and the water froze Then touching 
tlie deck ; the thermoketer fell steaclily until, on the 30th of April, it reached the 
niiniinuin of 1DO.S (air) and 2SO.4, (water.) The temperature of the air remained 
low tlirougliout the month of May, niostly betmeen 340 nntl 230, rarely above 
32O j tlie water between 340 and 300. 

Towarc1 the end of May the ice diffused perceptibly, and was melting at rt 
temperature slightly above the freezing point. On the 2cl of June, in sight of 
Nova, Zombla,, it ceased entirely; Ca,pta,iu Ulve found an extensive open coast- 
water, and could follow the const northward to  Alatotschlrin Shiu which, how. 
ercr, 011 Jiuie 7t,li, ivas still bloclied by ice, as also the bights north of it to 
Ssuclioi Noss contained, on acconrit of tlic prevailing westerly winds, much 
ice. Captaiii Ulve then cruised, from June 7th to the 2d of July, near the coast 
between 730 aiitl 740 N., especially near Ssuchoi Noss, liuuting walrus and seal; 
the temperature of tlie air reinaineci duriiig that time, in the mean, a t  about 350.5. 

In the niidclle of June the shore-ice of the bays beg:in to loosen :1nd to  drift 
away from the land, but the prevai~ing west winds cirove it again to the shore, 
piling i t  so tlint a t  one time, off Ssnolioi Noss, the ship was nearly encased to 
the rail, and the Ireel lifted five feet. Toward the elid of the nioiitli the wind  
blew inostlg from tlie sontlirvest, raising the ternpei-ature considerably, from 340.2 
011 tlie 27t11, to 400.5 011 the 2Sth, 420.5 on tlie 29th, 4 7 O . 3  on the 30th, and 500.7 
on the 1st of July; a t  4 1'. 111. of' tlie latter clay tlie thermometer stood at 560.1. 
After lancliiig on the 30th of.Jnnc on Goat Cnpe, a t  the entrance to M:itotscliliin 
Shar, (Matthcw Strait,) C:q)tain Ulve sailcil north, :~loug ;L const now ciitirely 
free from ice, passing Ssuclioi NOSY on the 2d, Cross Bay on the Cith, and Cape 
Scllanz on tlie 7th of July. On the Stli aiid Oth, in latitude 744" N., the mind 
blowiilg very strong from the E. 8. E., at n teinperntnre of 540.5, several thun- 
cler-stornis occurred, accompanied by vivid lightning and rain iii uiiconinionly 
heavy drop ,  ani1 closing with a continuous roaring of tlinnder from all direc 
tions. 

Beating oii\vard CaiStaiii Ulve re:iclicd, 011 tlie 19th of Jnly, the Hump' 
Islands, pear Iatitntle 7Go N., where ~iiiicli clrit't-woocl (Inrch anci pine) mas found, 
as also fishing utensils sucli as used on the Idofotes, an important observation 
which confirms undispntably the extension of tlic Gulf Stream to this frtr coast 
of Nova Zembla. On tlic 2nd of July lie p:isseil tlie Paultratjew Islands, of 
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which there are many more thau shown on the charts, and north of them he 
made on the following day, in latitlude 7G0 02‘ N., a bay which he named Palliser 
Bay. On the 31st of July he came to latitude 760 34’ N., longitude 620 341 E., 
Close to Cape Nassau; the temperature of the air was there (the mean of July 
31st) 33O.6, that of the mater 330.1. 

Along this northern part of the coast of Nora Zembla, from Ssnchoi h’oss- 
in latitude 730 40‘ N., to Cape Nassau, in 760 40’N., there was everj-where navi- 
gable water, with but very little drift-ice; and at Cape Nassau no ice a t  all was 
seen ; the current sets there to the northeast, .still with so great a force ‘( that is 
is hardly possible to obtain accurate observations for position.” I n  760 15’ N. 
twenty great icebergs were lnet in the ope11 rater close to the shore, one of them 
grounded in 40 fathoms. 

From Cape Nassau Captain U1\7e sailed 011 the 1st of August northwest, to 
latitude 760 47’ N., longitude 690 17’ E., a distalice of 47 miles, without seeing 
a trace of ice j the temperature of the air, as well as that of tlic water, increased; 
the former to 3 i O . 8 ,  the latter to 340.7. From this, his nortliernmosf point, he 
sailed south, intending to pass through Matotsclikin Sliar into the Kdra Sea. 
During the last two weeks the sea had becoue so free from ice that he made 
against the strong current, 180 miles, froin Cape Palliser to the Admiralty Pen- 
insula, in one day, the 3d of August, and reach ~~at,otschl~in*Shar on the 6th, 
vhere lie again landed on Goat Cape. There he found most brilliaiih flowers 
and grass 18 inches high; he had not seeii m y  ice from Intitu(le 760 47’ N. down 
to latitude 730 1.5‘ N., but the coast liad grown reniarkablg verdant; the daily 
mean of the ternperatwe of the air had risen by degrees to 450.0, tlifit of the 
mater to 410.7. 

On the 7th and 8th of August he sailed, without any diaculty, through 
Matotsclikin Shar, whicli’now was cutirely free from ice, and on the north shore 
of which he saw a lierti of reindeer, counting more than 60 head ; he also dis- 
covered a considerable sheet of water inland of t,he northcrn shore, but could 
not make out whetlier it was au ann of the sea or a lalte. The inem tempera- 
ture of the water in the strait was 350.1, that of the air 410.9, 

I’ tho lLasn Sea tlrero WiLS, on tlic 8th of Augnstt, no irc to  be seen ; tlic 
first  as lnet drifting in a southwest direction, aft’er the vessel had sailed 140 
miles through the greater half of that sea ; the temperatnre of the water east of 
the strait at first vas 430.2, then between 390.0 and 360.5, but in the vicinity of 
the ice, and on the banks, it fell to 340.2; on the latter there are generally numer- 
ous walrus. Wlieii in the center of the sea Captain Ulve turned south, beating 
among some flakes of ice; he saw no more after turning again east, and also 
none when sailing northeast to witliin 40 miles of White Island. 

In 730 43’ N., Gso 28‘ E., 011 the 21st of August, there was still 110 trace of 
ice; the temperature of the water had increased gradually to 41O.9, that of the 
air remaining the Same as before, and tho sea contained but little salt. Froin 
that point Captain Ulve sai!ed, in one single day, tho 32d of August, across the 
entire breadth of the sea, 1n:hIcing 160 miles, still without mcetiiig ice, tlie tem- 
perature of the \v&r being 379.2, and the ClII’rf3llt provailiug in a nortliwcst 
direction. 

Prom these latter Captain Ulro seilod on the 23d southeast 1 G O  miles, aud 
on the 24th southwest 13G milos to the Ihra  Strait, without being able to dis- 
cover traces of ice. The immense masses .which, in May and June, had belea- 

There ~ 3 s  also no ice at the PuclitusSow Islantls. 
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guered the western shore north iU1d south of latitude 700, had now :dso disap- 
peared entirely. The temperature of the sea was, in  the Kara Sea, on the 23d, 
400.6,.and on the 24t11, 380.5; in the Iiara Strait, 011 the 25th, 380.8; on the 
home passage from tlie Iiara Strait to Tromsii, on the 2(ith, 400.8; the 27t11, 
-420.1; the BSth, (off Kolgujev Island,) 410.9; the 29th, 410.9; the 30th, 430.9; 
the 31st, 450.5; the 1st of September, 450.7; the 2 4  4W.G; and the 3d, 470.8 
On that day the vessel came to anchor offbTromsii. 

VI.-CRUISE OF CAPT. I?. E. MACK (SCHOONER POLAR 

Captain Mack left Tromsii on the 4th of April, passed the North '&pe April 
loth, and arrived on the 16th of the same mouth at  Vardii, which he left again 
on the 25th, steering east. On the 28th of April, in latitude GOO 3G' N., longi- 
tude 450 56' E., 50 miles west of I<olgujer Island, the first ice was met, but only 
an inch in thickness. 

In this region, north and south of the parallel 700 N., between the meridians 
of Kanin Noss and Geese Cape, he was, like Captain Ulre, beating between the ice 
throughout tlie whole of May, without being able to penetrate farther east. The 
air kept 'below tlie freezing point, ranging betmc& 320 and 140, (the lowest ob- 
served;) the ivaher betireen 270.5 and 290.S; tlic tempernture of tlie air rose 
s1ightly above the freezing point on the 25th. On the 20th of May the vessel 
\\'as headed for Kanin Noss, where she came to anchor 011 the 31st; from there 
Captain Mack s;iiled east nloiig the 1tiissi:ui coast: :ml :~rounil Kolgujcv Island. 
On the 21st of June, the rcssel bc411g bctwecii this islniiil :tiid the Ilussian coast, 
the ice opened east a t  a tcinpcmtiire of tlic air of 360.1, and of the watcr of 
3 1 O . 1 .  From tlie 1st to  the 31 st of Janc, arotiiid Kolgujcv Jslaiid between the 
parallels G7O and 700 N., the air hatl, 011 tlic .average, been bnt a few degrees 
above the freezing point, from 500.7 (tlic innximuin) to 270, (the minimum ;)-the 
temperature of the sea at  the surface between 340.7 mil 290.3. 

Captain Mack 1101~ prcsscd tliroiigh tlie drift-ice, cast along tlic Itussiaii 
coast, and on tlic 22~1, not far from Scngcislii Jsla~tcl, in itbotit 610 X., hc C : L ~  
into open mater j a strong current was ruitniirg tl~crc to the west, contnilting coil- 
siderablc sweet mater, undoubtedly from the Petcliorn. On tlie 97th the vessel 
mas OE the west cape of the iiiontli of tlic latter river, 15 iniles froni which i\ 

quantity of drift-mood was met, some 7 iriclies in thiclcness aid 28 feet long. 
The passage from there to Britwin Island 011 the southvest coast of Nova 

Bembla was B very quick one, and through a sea coinplctely free of ice, as also 
the passage along the west coast to Matotsclilcin Shar. Tho distance from Ijrit- 
win Island to Moller Bay, 170 nautical miles, was macle in a siugle clay. N o -  
where mas ice seen; the temperature of the sea from the Petchora moutl~ 
north Ward increased steadily, the daily ineans being in succession, 3G0.3, 3 7 y ,  
390.9, 420.1, and 48O.2, the last in Moller Bay on tlic 3d of July. Proiu tlleru 
to Matrotsclikin Shar it was decreasing gr;~cluall2;, to 370.4, at the cntrai~ce to the 
latter on July 4th. 

On the 5th of Jrdy Captain Mack ciitcrecl hlatotschkin Shnr j he could, how- 
ever, penetrate it but 20 miles. about a third of its length, when further progress 
was blocked by ice; tthc carrcllt at tliat titno MYLS found to set from east to  west. 

.STAR) FROM APRIL 4 T O  SEPTEMBER 8,.1870. . 



387 

He therefore rctraced his way and coiitinued the cruise iiorth along the coast, 
arriving on the Sth of July at the Admiralty Peninsula, in latitude 750 N. From 
the mouth of the Petchora, in latitude GOO N., to the Admiralty Peninsula, iii 
760 N., the sea and the maters on all coasts of Nova Zembla, thus traversed, had 
been found by Captain Mack completely free of ice, and only at the latter place, 
near which not less than 14 sailing vessels and two steamers mere then fishing, 
some ice was again met. There were thender and liglitning jn.tliis latitucie 011 

the Sth and 0th of July. 
After. staying a few days ileal’ tlic Admiralty Peiiiusnla Captain Mack 

sailed on the 14th again for Matotscliliin Shar, arriving at  the entrance on the 
15th; he nom found it not only open, biit marly entirely free from the ice, and 
inade so quick a passage throiigh it that he entered Kara Sea on the 19t81i. He 
then sailed south along the east coast of’ Nora Zembla as car as Waigatscli 
Island, which be reached on the 35 th. Immediately south of Matotsohkin Sliar 
drift-ice was beleaguering the co3st to a distance, east, of 30 niiles, which, hom- 
ever, soon decreased iu n-idth, and ceased entirely in about 1:Ltitnde 7240 N. 
Sonth of that parallel warm vest winds were  prevailing of a maximum tempera- 
ture of GGO.9, (on the 2lst Of July in latitude 7190 N.,) accompanied by thunder. 

Captain Mack 1 1 0 ~  ci’uised from the 36th of July to  the 21st of ,August, 
between Waigastcli lsla~id and White Island, that is, in the southeastern lialf of 
the Xara Sea, arid especially on the fisliing banks. During a11 this time he saw 
onlftliree times detached flakes of ice; on tlic 2Gth of J d y ,  in latitude 710 N.; 
on the 27tl1, in lqtituck 7 1 i O  N.; and on the 15th of Angust, in latitude 7840 N. 
The temperature of the mater over tlie deeper parts of the ICara Sea remained, 
on the average, above 3GO.5 ,  mil over the sha l lows  between 3Go.5 and 340.3. 
The fol lowing is recorded i n  t l ie  journal 011 the 13th of August, iu latitude 730 4!2 
N., longitude GGO 04/ 14. : L L  Yliero is ice about 20 miles froin White Island, but, 
judging from the Illov~mellt O f  the Sea, 110110 Dppoars to  bo ill D nOrthcaSt cliree- 
tioil IvitlLiii a great distaiicc, and iiotlhiiig is to prevent a passage to the Obi.” 

After remaining iLt anchor on tho south coast of Nova Zembla from the 22d 
to the 27th of @gust, Captain Mack sailed home for Tromsii, where he arrived 
011 the Sth of Scpteiiibcr, without having met ice. 

One of tlic most iiiiportant results of this cruise is the establishment of the 
fact that there was west of Rolgujev Islxnd, between latitudes GSO and 700 N., 
from the.28th of April to tho 31st of Juno, D thick icc-beltl, while tlie sea east of 
that idand, along the vest coast of Nova Zemblat, betacen latitiides GSO aiid 
750 N,, vas from the 32il of June coiupletely frce of ice. 

VI1.-CAPT. P. QUALE’S CRUISE I N  TITE YACHT 
JOHANNA MARIA FROM JUNE 4 TO SEPT. 15,1870. 

The yacht Jolaiina Marhi! uucier Cali tnin C,luxle, aacl nnvigntiiig officer A. 
0. Nodrevnag, left Varclij on the 4th of June, sailing iiortlieast instmead of cast, 
as the above-nameil vesscls, but in this direction ice was soon met, viz, on 
the G t h ,  in  latituclo 720 04’ N., longitude 400 6Y IC. It appears, fi.0111 :11l the 
cruises, that the limit of driftice extends froin I<auin Noss first iiortheast to 
about midway between it nud Nova, ZembIa, that is, from Intitude 08io to Inti- 
tude 710 N., tlion tnnis north to :ibout 730 N., whence, in the boginniiig.of Jmc, 



it turns west. The northeastern course was followed until the 10th of June, 
when. as no end of the ice belt could be seen, the vessel was steered south jn 
the direction of Kanin Noss to latitude ‘700 N., thence east to Rolgujev Island, 
and from the latter northeast toward Nova Zembla. 

The Eolgujev ide-belt was found of the same extent as described by Tor- 
kildson, Ulve, and Xack, but it was nom so loose, and the ice so diffused, 
that Quale could without difliculty break tlirougli it between the 13th and 20th 
of June, reaching the coast of Nova Zembla on the 22d. There was only a little 
drift-ice on the coast in latitude 710 N., but north of the latter, up td l\latotseh- 
kin Shar, no trace of it ; this strait, however, was on the 1st of July still blocked. 
After sailing as far as Ssuchoi Noss, Captain Quale ttirnecl again south, keeping 
along the coast in order to pass tlirongli the Jugor Strait into the Kars Sea. 

Nedrevaag’s observations during this part of the cruise prove the existence 
of a cold stream, running north, close to the southwestern coast of Nova Zembla, 
which already had been observed by Liitke, arid of late by Middendorf. 

This cold current, which extends from the Kara Strait along the coast, had, 
up to the Geese Foreland, in July, B temperature of not above 410; a t  the Geese 
Foreland 470.8 mas observed by Neclrevaag, ngreeing with Mack’s obserra tion 

Captain Quale reached Kara Strait as early as the Oth, aid Jugor Strait 011 

tlie loth, without seeing ice. Off the Kara Strait there were thunder-squalls 
from the N. N. E., the temperature of the sea increasing from 410 to 580.6, and 
remaining up to Jugor Strait, on the average, a t  540.5 and.5293. 

After passing Jugor Strait Captain Quale followed tho coast to Kara Bay, 
south of the parallel 690 N. Keeping on the same coiirse as Torkildson, Nedre- 
vaag observed there, agreeing with the latter, a coinparatively warm furrow of 
water not quite :is high tempered, (Torkildson had observed a meek earlier 
480.4,) but still 440.1; the difference is accounted for by a quantity of ice which 
had in the mean time drifted from the northeast to tlio vicinity of the coast. 

From his soixtliernmost point in GSO 65’ N., Quale stoered, on the 17th of 
July, along the enstern, shore of the Kara Sea to White Island, and beyond it to 
latitude 750 27’ N., which he reached on the 12th of August. I n  this stretch 
of G& degrees of latitude but a few detached flakes of ice were met with between 
latitucles 6980 and 7280, and north of this but a t  one single place, in latitude 750 
N. The temperature ‘of tlie sea decreased f r m  3530.7 and 410 in the southernmost 
part of the Kara Sea, toward the center of it gradually to 3G0.5 and less, in 
one spot even to 2 S O . 4  ; beyond latitude 720 N., however, i t  increased again to 
420.1 in latitude 7440 N. 

From his northernmost point (750 22/ N., ‘720 15/ E.) Quale sailccl still far: 
thcr east to 740 35 E., beyond the meridian of the mouth of the Obi, without 
perceiving ice, and observing on Angust 14th a temperature of the sea of still 
4OO.G. From thence he crossed the Kara Sea from east to west, making in two 
days not less than 220 miles, and meeting ice but a t  one place. The temperature 
of the sea was, in tlie mean for tlie two days, (15th and 16th of August,) 370.4. 

Beating southward along the cast coast of Nova Zembla, lie arrived, on thc 
2lst of August, a t  Matotschlrin Shar, passed through i t  on the 36th and 37t,li, 
sailed along the vest  coast to Cape Stepowy in latitude 7490 N., and turned then 
homeward, making the passage from Matotsclikin Shar to the North Cape, a dis- 
tance of 5G0 miles, in four days. No ice was seen. On the lGth of September lp 
arrived back at  TromsG. 

-of 480.2. 
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